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Eugenia Etkina
January 1   · 

Hi all, happy New Year and we are beginning to prepare for our Energy
meeting on January 7th. There are several thinks that the participants
need to do before the meeting. First, please make sure that you signed up
to attend on the EVENTS page. 
Then, find a brick and a few (3-5) pieces of chalk, and prepare a few
pieces of white paper. Second, you need to find a house with a few flights
of stairs and shoes with hard soles. Running or walking shoes will not do
(or not be very helpful). First run/walk up the stairs as fast as you can and
watch how you feel and most importantly listen to the sound that your
shoes make. Next run/walk downstairs as fast as you can (be careful) and
watch how you feel and listen to the sound that you make. It is better if
you have a few friends or a few students to do the same at once (up and
down). Repeat both experiments a few times, rest after climbing the stairs.
Record your observations. 
Finally, go through your children's/siblings/friends/your own toy collection
and find the toys that have springs that shoot something or jump, pull back
cars, or anything that moves or jumps but not batteries. Put those toys in
a box for the meeting. 
If you finished reading the post, please like it or comment to make it more
visible for other group members. Thank you!

https://www.facebook.com/groups/320431092109343/posts/1332432984
242477/?__cft__[0]=AZWibaLL1Jpkf4oYrwA4pJOLtZyOmLDbAsMCqtSz
jBKexMby0OneFduB9sxLBzbA63Bzj5jZNHoJ47i1wnEUCsjoN2HT_AtQc
4gc7FQN-VwC4K-
XTsN3jCsuaYahtUp8lLE9Il5SifUACBLgFqj7rbvGAUciG2k3c9KhN4Aqqo
KxuupZvLue2vGwKfBeW8AiQ0E&__tn__=%2CO%2CP-R

Eugenia Etkina 
January 2
  · 
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Hi all, thank you for signing up for the Energy meeting on Jan 7th. If you
have not done it yet, please do! And if you did sign up, please make sure
that you do all the prep work that I listed yesterday - bricks, chalk, toys
and running up and down stairs.
Today I want to talk about the questions that we habitually ask our
students and how these questions help them become critically thinking
citizens. Specifically the words: Describe and Explain. 
Some even use them together, asking a student to describe and explain
something simultaneously. For example: describe and explain what
happens to a thrown upward ball. Here, the describe is relatively simple -
as the word DESCRIBE means to say what you OBSERVE. We all
observe the same thing here - the ball goes up and then comes down.
This is all that we observe, right? 
But to EXPLAIN means to say HOW it happened and sometimes
(although rarely in physics), WHY it happened. While the OBSERVE is
something that is relatively objective (not entirely as it depends on the
tools that we use, and using different tools we would observe different
things, but for simplicity I would say that we all can agree on what we
observed), the EXPLAIN part is totally subjective. For example, some
could EXPLAIN what they observed saying that the ball went up because
when it went through air, it created vacuum behind itself and nature
"abhors vacuum", so it pushed the ball up. Then at some point the ball
started coming down because it is the natural tendency of all objects to
fall back to Earth (this is more or less what Aristotle would say). While both
parts of this explanation sound totally ridiculous, the good thing about
them is that both are experimentally testable and falsifiable! And this is the
main difference between the scientific EXPLAIN and the religious explain.
How can we test those two explanations? If the abhorring vacuum is the
cause, and we do the experiment in a vacuum, then the objects should not
go up in at all. This is a possible experiment to perform if you have a
vacuum jar. If the natural place of object is on Earth, then there should be
no objects flying up by themselves (think of helium balloons). 
While these explanations might seem silly, in fact, discussing these issues
with the students is extremely important. They are bombarded with a ton
of information every day. Do they habitually ask themselves whether what
they are reading/hearing is an observation or an explanation? And if it is



an explanation, then is it falsifiable? And if it is falsifiable, then how can
we run an experiment to test it? 
There is a great movie "Fair Game"
https://en.wikipedia.org/wiki/Fair_Game_(2010_film) about the failure of
our politicians to recognize these elements of reasoning and understand
that the the claim that Saddam Hussein was making weapons of mass
destruction was an explanation not an observation and it was falsifiable. If
you have not watched it, do - it is a good lesson in hypothetico-deductive
reasoning.  
Bottom line, habitually asking your students to differentiate between
observations and explanation and focus on experimental testing of the
explanations for possible rejection is at the heart of science and the hear
of the ISLE approach to learning it. If you finished reading the post, you
know what to do next, thank you!

https://www.facebook.com/groups/320431092109343/posts/1333202270
832215/?__cft__[0]=AZXR1-
lWF9Ssz8qxeREWQOMmCaa1wcVV5LZRIn_o0K0RNEZcuvDL1ktGLO
5bFsNeD-VAloX9jHHpknW1pU-
yEarNPeg0TpidqijK_S7qqGiacQmYq9mMeYL8tX_gY4hT7hCa0Ur_MjC
Dnyr2zW0O7tahp1AXeh5SOX6fS7eOv-
nSG1wgSJh5srxXTnc19A0uFQHSUT2jOWQIhdKlBMqYa-
cK&__tn__=%2CO%2CP-R

Eugenia Etkina
January 3
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Hi all! Yesterday I wrote a post about the difference between DESCRIBE
and EXPLAIN. I also wrote about the testability of scientific explanations
(one of the important elements of the ISLE approach). Testability means
that we can think of an experiment that will rule out the explanation. If we
wish that our students develop this important habit of mind, we need to be
ready to help them test their explanations. It is not an easy thing to do, but
it is an important habit to develop - thinking of ALL students' ideas as
experimentally testable. Let me share an example from my teaching to
show how we develop these skills and habits.
A long time ago (in 1998) I was teaching a science methods course for
future elementary teachers in a masters program at Rutgers. I put a streak
of rubbing alcohol on the chalkboard and asked my students to observe it.
Then I asked the students to tell me what happened to the streak. They
all agreed that the streak disappeared slowly. They explained the "slow"
disappearance by saying that alcohol might be made of smaller parts, they
called them "things". After that I asked them to explain how the
"things/parts" disappeared. I expected them to say that the parts of alcohol
left the streak as they were moving randomly and some were moving fast
enough that they could leave. But instead, I heard two completely different
ideas: Idea 1: alcohol parts were “sucked into the board” and “air absorbed
alcohol parts”. 
I was surprised that a question that I thought to be very easy for the
students turned out to be so difficult. I did not know how to respond to
those ideas. I put students in groups and asked them to think of possible
experiments whose outcomes they could predict using those two ideas.
The students came up with the following experiments: (A) take a piece of
paper, weigh it and then wet it in alcohol, weight it again and wait for it to
dry and (B) wet a piece of paper in alcohol and put it in a vacuum. Their
reasoning for these experiments was the following:
(A) Take a piece of paper, weigh it and then wet it in rubbing alcohol.
Weigh the paper. Then wait for it to dry and then weight is again.
Prediction based on Idea 1: The weight of the paper after alcohol dried
should be the same as the weight when it was wet because the alcohol
parts are still in the paper.
Prediction based on Idea 2: The weight of the paper after alcohol dried
should be the same as the weight of the paper before it was wetted with
alcohol because air would take all alcohol parts from the paper.



(B) Take a piece of paper and put it in a vacuum. Prediction based on Idea
1: Vacuum should make no difference assuming that it does not change
paper’s ability to dry. 
Prediction based on Idea 2: The paper should not dry as there is no air to
absorb alcohol parts. 
The first experiment is easy to conduct and Eugenia could do it right away
as she had a sensitive scale and plenty of rubbing alcohol. See the
experiment here: https://mediaplayer.pearsoncmg.com/.../sci-phys-
egv2e-alg... 
The second experiment, while theoretically possible, is not feasible in the
classroom as there is no way to create good vacuum there. What to do?
How to test the second idea that most of the students seemed to hold?
We could use a vacuum jar  which produces relatively low pressure. But it
is still not vacuum. After several discussions with David Brookes  we came
up with the experiment that uses student ideas but allows for the regular
classroom experiments. Watch the video and think why we needed two
pieces of paper and not one
https://mediaplayer.pearsoncmg.com/.../sci-phys-egv2e-alg...
Bottom line, testing student ideas is not only important for "correct"
physics but also for helping the students develop the habits of mind
needed to question claims that bombard them all the time. Even if those
testing experiments are hypothetical. Over the years we accumulated a
huge library of testing experiments for different ideas and we videoed
many of them - the links are in the textbook, ALG and OALG. Do not skip
those! 
If you finished reading this post, please like it or comment on it to make it
more visible. Thank you!

https://www.facebook.com/groups/320431092109343/posts/1333771847
441924/?__cft__[0]=AZV1CpOlCfXQZol6Svbv2wiNK9Uj1eDHrSeWHXI
AARgnujIPz1dDS9BJf-
wYUZ1J1CMuixvTtPuIKMndgCLh0OqWJnachzDx8FSkoRA8z4g-
FrvVUfQCyGgRaHxUiXpqtrIuC67UXm8yP6cEGUIQ1VKMuepwnotlaBY
3z2aDB_fL7gIfwJvXXxG4HI_T_CYRYcQ&__tn__=%2CO%2CP-R
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Eugenia Etkina
January 4
  · 
Hi all, I continue today with how we approach student ideas for testing
experiments. Before you proceed reading this post, please read
yesterday's post as this post is a continuation.
The example I used yesterday shows how sometimes student ideas for
testing experiments, while technically correct, cannot be implemented in
the classroom, and need to be modified using the knowledge of the
teacher (unless the students come up with the control idea for the twi strips
in yesterday's post themselves). Such thinking is the habit of mind that we
need to strive to develop. We should habitually think not only which
students’ ideas are testable and how to test them, but also, how to modify
students’ ideas that seem impossible to implement into something that we
can do. 
In addition, you might be asking a question – what should I do if I do not
have a vacuum jar and a pump at my disposal? This is where our
developed materials come in handy. Over the years we listened to
students’ explanations and their proposed experiments and videoed
those. The videos are available for free at
https://media.pearsoncmg.com/aw/aw_etkina_cp_2/videos/, 
http://islevideos.net/ , ISLE youtube channel at
https://www.youtube.com/@ISLEPhysics, and Gorazd Planinsic youtube
channel at https://www.youtube.com/@gorazdplaninsicfmful3516. If your
students propose something and you do not have equipment, check out
these resources and you might find something that fits. 
There are two more alternatives here. The first one is to ask your students
to come up with a substitution or a different experiment that you can do
and the second is to discuss the issue with the physics teachers or physics
researchers in the community. That is why we have this community!
Back to the former - asking your students to come up with a different
experiment. Here is the story (this is the story from the class of Gorazd
Planinsic)
 When the students study wave optics, they learn that light can be
modeled as a wave. When they study electromagnetic waves, they learn
that those light “waves” can be modeled as waves of changing E and B
fields. The next step is to help students learn that light can be modeled as



a stream of quanta. One of the first observational experiments that
students observe in this unit (see chapter 27 in the textbook) is a
negatively charged electroscope being illuminated by regular and UV light
sources. In the second case, the electroscope discharges. The students
need to use the electromagnetic wave model of light to explain this
observation. One of their explanations sometimes is that the UV light
ionizes the surrounding air and ionized air discharges the electroscope.
How can we test this idea? The students immediately suggest to put
electroscope in a vacuum – to get rid of air. But this is not a possible
experiment. In this case we ask students to come up with a “doable”
experiment whose outcome they can predict using their explanation. After
group discussions they come up with a “doable” experiment whose
outcome they can predict using their explanation. They suggest charging
the electroscope positively. If it is the air that discharges the electroscope,
then there should be no difference in the behavior of the electroscope. To
their surprise, the outcome of the experiment does not match their
prediction and they need to come up with a new explanation. 
I am also reminding you about our first meeting this year - Saturday, Jan
7 at 10 am PST, 1 pm EDT and 7 pm CET. 
If you finished reading the post, please like it or comment to make it more
visible for other group members and to make sure that the next post
comes to your Facebook feed. And you visit any of the two youtube
channels that I wrote about, please subscribe!



https://www.facebook.com/groups/320431092109343/posts/1334392267
379882/?__cft__[0]=AZWPBy0AqSo3M61GzXwN_4MHcROqTYFNSp8
SVBBdo933TCqa3LGXwlRHrEVStNRhBses1K31IgHF_QVbhNTjgFmG1
fvOt9zC-
h6ujtD5OTjHwZHIVmeU7p0Us_69t7QK1lO_s0cHeRO8gpHHBGk3Oa3a
ht3ALZE_QS-
sYejKb3XMZTPInQTt5xZROa6ryML1aUo&__tn__=%2CO%2CP-R

Eugenia Etkina
January 5
  · 
Hi all, as always before our meetings, I will not post new content in the last
couple of days, only announcements about the meeting to help people find
the link and information easily. The meeting is on Saturday, Jan 7 at 10
am US Pacific time, 1 pm US Eastern time and 7 pm Central European
time (Italy, Slovenia, Croatia, etc.). Please know your time zone to make
sure you do not miss the meeting.
The meeting is dedicated to energy (it will be the first energy meeting, we
will need 2 at least). Our approach to energy is VERY DIFFERENT from

https://www.facebook.com/groups/320431092109343/posts/1334392267379882/?__cft__%5B0%5D=AZWPBy0AqSo3M61GzXwN_4MHcROqTYFNSp8SVBBdo933TCqa3LGXwlRHrEVStNRhBses1K31IgHF_QVbhNTjgFmG1fvOt9zC-h6ujtD5OTjHwZHIVmeU7p0Us_69t7QK1lO_s0cHeRO8gpHHBGk3Oa3aht3ALZE_QS-sYejKb3XMZTPInQTt5xZROa6ryML1aUo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1334392267379882/?__cft__%5B0%5D=AZWPBy0AqSo3M61GzXwN_4MHcROqTYFNSp8SVBBdo933TCqa3LGXwlRHrEVStNRhBses1K31IgHF_QVbhNTjgFmG1fvOt9zC-h6ujtD5OTjHwZHIVmeU7p0Us_69t7QK1lO_s0cHeRO8gpHHBGk3Oa3aht3ALZE_QS-sYejKb3XMZTPInQTt5xZROa6ryML1aUo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1334392267379882/?__cft__%5B0%5D=AZWPBy0AqSo3M61GzXwN_4MHcROqTYFNSp8SVBBdo933TCqa3LGXwlRHrEVStNRhBses1K31IgHF_QVbhNTjgFmG1fvOt9zC-h6ujtD5OTjHwZHIVmeU7p0Us_69t7QK1lO_s0cHeRO8gpHHBGk3Oa3aht3ALZE_QS-sYejKb3XMZTPInQTt5xZROa6ryML1aUo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1334392267379882/?__cft__%5B0%5D=AZWPBy0AqSo3M61GzXwN_4MHcROqTYFNSp8SVBBdo933TCqa3LGXwlRHrEVStNRhBses1K31IgHF_QVbhNTjgFmG1fvOt9zC-h6ujtD5OTjHwZHIVmeU7p0Us_69t7QK1lO_s0cHeRO8gpHHBGk3Oa3aht3ALZE_QS-sYejKb3XMZTPInQTt5xZROa6ryML1aUo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1334392267379882/?__cft__%5B0%5D=AZWPBy0AqSo3M61GzXwN_4MHcROqTYFNSp8SVBBdo933TCqa3LGXwlRHrEVStNRhBses1K31IgHF_QVbhNTjgFmG1fvOt9zC-h6ujtD5OTjHwZHIVmeU7p0Us_69t7QK1lO_s0cHeRO8gpHHBGk3Oa3aht3ALZE_QS-sYejKb3XMZTPInQTt5xZROa6ryML1aUo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1334392267379882/?__cft__%5B0%5D=AZWPBy0AqSo3M61GzXwN_4MHcROqTYFNSp8SVBBdo933TCqa3LGXwlRHrEVStNRhBses1K31IgHF_QVbhNTjgFmG1fvOt9zC-h6ujtD5OTjHwZHIVmeU7p0Us_69t7QK1lO_s0cHeRO8gpHHBGk3Oa3aht3ALZE_QS-sYejKb3XMZTPInQTt5xZROa6ryML1aUo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1334392267379882/?__cft__%5B0%5D=AZWPBy0AqSo3M61GzXwN_4MHcROqTYFNSp8SVBBdo933TCqa3LGXwlRHrEVStNRhBses1K31IgHF_QVbhNTjgFmG1fvOt9zC-h6ujtD5OTjHwZHIVmeU7p0Us_69t7QK1lO_s0cHeRO8gpHHBGk3Oa3aht3ALZE_QS-sYejKb3XMZTPInQTt5xZROa6ryML1aUo&__tn__=%2CO%2CP-R


traditional, as we use the TOTAL energy and system's approach as
opposed to just mechanical energy. Total energy is a conserved quantity,
while mechanical is not. The different between conserved and constant is
important, therefore I would like those who attend the meeting to review
the notes from our Momentum meeting in December. If you cannot find
them, please comment here and I will post the link.
The zoom link for the meeting is https://rutgers.zoom.us/my/etkina..., the
password is 164680. It is always the same link to all meetings, so if you
attended a meeting before and saved the link, use it. Please do not click
on the link now, do it only 10 min prior to the start of the meeting. 10 min
are important as zoom might ask you to update. I posted a few days ago
the materials needed for the meeting and the experiments you need to do.
If you cannot find those directions, please comment here and I will repeat
them. If you have not registered for the meeting, please do it today. Thank
you.

https://www.facebook.com/groups/320431092109343/posts/1335072537
311855/?__cft__[0]=AZWGP-
f80BzGF9EGCuiccfLV0EA1mSeMDF3f5EgXlbSbIO1nO7FM5MYcF0lRk
un25hQUZqoiAxN-vXOecKbnu9E-
VnG8ZoyZ6wh763_1rDz5lWMvMTDsWFIIwKS97bmlDEvRthPdybpNY3
dWOvMoDR9jfFucfBy8Oc0majb2y8VI4hVDv7s8IQKzuayKyZprfNE&__t
n__=%2CO%2CP-R

Eugenia Etkina
January 6

Hi all, this is my second reminder of the meeting tomorrow. 10 am US
Pacific time, 1 pm US Eastern Time and 7 pm Central European time.
zoom link is https://rutgers.zoom.us/my/etkina... password 164680.
The most important step in preparation is to run up and downstairs in
shoes with hard soles and record how you feel and what you hear. If you
do not have time to get a brick, chalk and toys, it's ok, we have videos. But
for the stairs experiment there is no substitution, you need to do it yourself
or observe others doing it. Having more people do it together will help a

https://www.facebook.com/groups/320431092109343/posts/1335072537311855/?__cft__%5B0%5D=AZWGP-f80BzGF9EGCuiccfLV0EA1mSeMDF3f5EgXlbSbIO1nO7FM5MYcF0lRkun25hQUZqoiAxN-vXOecKbnu9E-VnG8ZoyZ6wh763_1rDz5lWMvMTDsWFIIwKS97bmlDEvRthPdybpNY3dWOvMoDR9jfFucfBy8Oc0majb2y8VI4hVDv7s8IQKzuayKyZprfNE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1335072537311855/?__cft__%5B0%5D=AZWGP-f80BzGF9EGCuiccfLV0EA1mSeMDF3f5EgXlbSbIO1nO7FM5MYcF0lRkun25hQUZqoiAxN-vXOecKbnu9E-VnG8ZoyZ6wh763_1rDz5lWMvMTDsWFIIwKS97bmlDEvRthPdybpNY3dWOvMoDR9jfFucfBy8Oc0majb2y8VI4hVDv7s8IQKzuayKyZprfNE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1335072537311855/?__cft__%5B0%5D=AZWGP-f80BzGF9EGCuiccfLV0EA1mSeMDF3f5EgXlbSbIO1nO7FM5MYcF0lRkun25hQUZqoiAxN-vXOecKbnu9E-VnG8ZoyZ6wh763_1rDz5lWMvMTDsWFIIwKS97bmlDEvRthPdybpNY3dWOvMoDR9jfFucfBy8Oc0majb2y8VI4hVDv7s8IQKzuayKyZprfNE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1335072537311855/?__cft__%5B0%5D=AZWGP-f80BzGF9EGCuiccfLV0EA1mSeMDF3f5EgXlbSbIO1nO7FM5MYcF0lRkun25hQUZqoiAxN-vXOecKbnu9E-VnG8ZoyZ6wh763_1rDz5lWMvMTDsWFIIwKS97bmlDEvRthPdybpNY3dWOvMoDR9jfFucfBy8Oc0majb2y8VI4hVDv7s8IQKzuayKyZprfNE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1335072537311855/?__cft__%5B0%5D=AZWGP-f80BzGF9EGCuiccfLV0EA1mSeMDF3f5EgXlbSbIO1nO7FM5MYcF0lRkun25hQUZqoiAxN-vXOecKbnu9E-VnG8ZoyZ6wh763_1rDz5lWMvMTDsWFIIwKS97bmlDEvRthPdybpNY3dWOvMoDR9jfFucfBy8Oc0majb2y8VI4hVDv7s8IQKzuayKyZprfNE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1335072537311855/?__cft__%5B0%5D=AZWGP-f80BzGF9EGCuiccfLV0EA1mSeMDF3f5EgXlbSbIO1nO7FM5MYcF0lRkun25hQUZqoiAxN-vXOecKbnu9E-VnG8ZoyZ6wh763_1rDz5lWMvMTDsWFIIwKS97bmlDEvRthPdybpNY3dWOvMoDR9jfFucfBy8Oc0majb2y8VI4hVDv7s8IQKzuayKyZprfNE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1335072537311855/?__cft__%5B0%5D=AZWGP-f80BzGF9EGCuiccfLV0EA1mSeMDF3f5EgXlbSbIO1nO7FM5MYcF0lRkun25hQUZqoiAxN-vXOecKbnu9E-VnG8ZoyZ6wh763_1rDz5lWMvMTDsWFIIwKS97bmlDEvRthPdybpNY3dWOvMoDR9jfFucfBy8Oc0majb2y8VI4hVDv7s8IQKzuayKyZprfNE&__tn__=%2CO%2CP-R


lot. Please like or comment on this post to make it more visible. Not
enough people saw my yesterday's post with the announcement. We have
30 people who plan to come and 6 more maybe - I hope that all of them
see my posts. Thank you!

https://www.facebook.com/groups/320431092109343/posts/1335685277
250581/?__cft__[0]=AZW3IHUKfYISuJ2fNdwm26FfWQmcoTxgTg6VBW
Euuu6wVyj1M9FHRwSSXXPxyJqgUNtso_7Y7s9UFHJ5hKs-
qkwUNU5d2pC7bsjHHnp4lMWV7Xy8Ppw4zivzD68q0SJa50ffjyF2Ga9f7j
6rkNkM-
gFfy4z3b6MxRoG8fc7UgXG7a6aHzX3Qlri7NXzg8EFfxdA&__tn__=%2C
O%2CP-R

Eugenia Etkina
January 8

Hi all, we had a great meeting yesterday (it was the first part of Energy,
the second meeting will be in a couple of weeks). Thank you all those who
came and stayed for almost 2.5 hours! Here are the link to the zoom
recording and to the folder with all of the meeting materials including the
slide deck. 
zoom: https://rutgers.zoom.us/.../TmDQIhbutC2UIuVreqtNwIHjtrP70...
password 3!Him.q! 
Meeting folder: https://drive.google.com/.../1SuyazPT_viM-x9Mx... 
Screen shot of what people learned
If you plan to attend the second meeting, make sure that you do all of the
activities that we did in the OALG Chapter 7. You can see how far we went
looking at the slides. If you read the post to the end, please respond to it
or like it to make it more visible for other members.

https://www.facebook.com/groups/320431092109343/posts/1335685277250581/?__cft__%5B0%5D=AZW3IHUKfYISuJ2fNdwm26FfWQmcoTxgTg6VBWEuuu6wVyj1M9FHRwSSXXPxyJqgUNtso_7Y7s9UFHJ5hKs-qkwUNU5d2pC7bsjHHnp4lMWV7Xy8Ppw4zivzD68q0SJa50ffjyF2Ga9f7j6rkNkM-gFfy4z3b6MxRoG8fc7UgXG7a6aHzX3Qlri7NXzg8EFfxdA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1335685277250581/?__cft__%5B0%5D=AZW3IHUKfYISuJ2fNdwm26FfWQmcoTxgTg6VBWEuuu6wVyj1M9FHRwSSXXPxyJqgUNtso_7Y7s9UFHJ5hKs-qkwUNU5d2pC7bsjHHnp4lMWV7Xy8Ppw4zivzD68q0SJa50ffjyF2Ga9f7j6rkNkM-gFfy4z3b6MxRoG8fc7UgXG7a6aHzX3Qlri7NXzg8EFfxdA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1335685277250581/?__cft__%5B0%5D=AZW3IHUKfYISuJ2fNdwm26FfWQmcoTxgTg6VBWEuuu6wVyj1M9FHRwSSXXPxyJqgUNtso_7Y7s9UFHJ5hKs-qkwUNU5d2pC7bsjHHnp4lMWV7Xy8Ppw4zivzD68q0SJa50ffjyF2Ga9f7j6rkNkM-gFfy4z3b6MxRoG8fc7UgXG7a6aHzX3Qlri7NXzg8EFfxdA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1335685277250581/?__cft__%5B0%5D=AZW3IHUKfYISuJ2fNdwm26FfWQmcoTxgTg6VBWEuuu6wVyj1M9FHRwSSXXPxyJqgUNtso_7Y7s9UFHJ5hKs-qkwUNU5d2pC7bsjHHnp4lMWV7Xy8Ppw4zivzD68q0SJa50ffjyF2Ga9f7j6rkNkM-gFfy4z3b6MxRoG8fc7UgXG7a6aHzX3Qlri7NXzg8EFfxdA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1335685277250581/?__cft__%5B0%5D=AZW3IHUKfYISuJ2fNdwm26FfWQmcoTxgTg6VBWEuuu6wVyj1M9FHRwSSXXPxyJqgUNtso_7Y7s9UFHJ5hKs-qkwUNU5d2pC7bsjHHnp4lMWV7Xy8Ppw4zivzD68q0SJa50ffjyF2Ga9f7j6rkNkM-gFfy4z3b6MxRoG8fc7UgXG7a6aHzX3Qlri7NXzg8EFfxdA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1335685277250581/?__cft__%5B0%5D=AZW3IHUKfYISuJ2fNdwm26FfWQmcoTxgTg6VBWEuuu6wVyj1M9FHRwSSXXPxyJqgUNtso_7Y7s9UFHJ5hKs-qkwUNU5d2pC7bsjHHnp4lMWV7Xy8Ppw4zivzD68q0SJa50ffjyF2Ga9f7j6rkNkM-gFfy4z3b6MxRoG8fc7UgXG7a6aHzX3Qlri7NXzg8EFfxdA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1335685277250581/?__cft__%5B0%5D=AZW3IHUKfYISuJ2fNdwm26FfWQmcoTxgTg6VBWEuuu6wVyj1M9FHRwSSXXPxyJqgUNtso_7Y7s9UFHJ5hKs-qkwUNU5d2pC7bsjHHnp4lMWV7Xy8Ppw4zivzD68q0SJa50ffjyF2Ga9f7j6rkNkM-gFfy4z3b6MxRoG8fc7UgXG7a6aHzX3Qlri7NXzg8EFfxdA&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1336912130
461229/?__cft__[0]=AZXUDkQcIK0jSKtSIXKpZCf4ypv4d9atkhNG2uJ6P
nqwWzP-
L5Fe0XwJQndxiNIFeN5_VS7HF13gzskIYts82Zjc4CF6p3kJiaiOfDT01pP
milmPZoyp6SR1-xWOkaoNH1sXaCLVJ10wI5V5-
3FI_6fps7_O7PlSi6IBLkV_re26ELiyuj5Hr0O9RpLnhAi1w9Q&__tn__=%
2CO%2CP-R

Eugenia Etkina
January 9
  · 
Hi all, as always, after our meeting for a specific topic, I continue
discussing it to remind people of the important things that we learned. 
Today it is the idea of a system. In physics a system is an object or a group
of objects that we decide to include. Everything else is the environment.
To analyze any process involving energy you first need to decide what is
in your system and what is in the environment. Forces internal to the
system cannot change the total energy of the system but their work is the
mechanism for converting one form of energy in the system into another.
Imagine a falling object. When we include Earth in the system, the system
possesses gravitational potential energy, but Earth does not do any work

https://www.facebook.com/groups/320431092109343/posts/1336912130461229/?__cft__%5B0%5D=AZXUDkQcIK0jSKtSIXKpZCf4ypv4d9atkhNG2uJ6PnqwWzP-L5Fe0XwJQndxiNIFeN5_VS7HF13gzskIYts82Zjc4CF6p3kJiaiOfDT01pPmilmPZoyp6SR1-xWOkaoNH1sXaCLVJ10wI5V5-3FI_6fps7_O7PlSi6IBLkV_re26ELiyuj5Hr0O9RpLnhAi1w9Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1336912130461229/?__cft__%5B0%5D=AZXUDkQcIK0jSKtSIXKpZCf4ypv4d9atkhNG2uJ6PnqwWzP-L5Fe0XwJQndxiNIFeN5_VS7HF13gzskIYts82Zjc4CF6p3kJiaiOfDT01pPmilmPZoyp6SR1-xWOkaoNH1sXaCLVJ10wI5V5-3FI_6fps7_O7PlSi6IBLkV_re26ELiyuj5Hr0O9RpLnhAi1w9Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1336912130461229/?__cft__%5B0%5D=AZXUDkQcIK0jSKtSIXKpZCf4ypv4d9atkhNG2uJ6PnqwWzP-L5Fe0XwJQndxiNIFeN5_VS7HF13gzskIYts82Zjc4CF6p3kJiaiOfDT01pPmilmPZoyp6SR1-xWOkaoNH1sXaCLVJ10wI5V5-3FI_6fps7_O7PlSi6IBLkV_re26ELiyuj5Hr0O9RpLnhAi1w9Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1336912130461229/?__cft__%5B0%5D=AZXUDkQcIK0jSKtSIXKpZCf4ypv4d9atkhNG2uJ6PnqwWzP-L5Fe0XwJQndxiNIFeN5_VS7HF13gzskIYts82Zjc4CF6p3kJiaiOfDT01pPmilmPZoyp6SR1-xWOkaoNH1sXaCLVJ10wI5V5-3FI_6fps7_O7PlSi6IBLkV_re26ELiyuj5Hr0O9RpLnhAi1w9Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1336912130461229/?__cft__%5B0%5D=AZXUDkQcIK0jSKtSIXKpZCf4ypv4d9atkhNG2uJ6PnqwWzP-L5Fe0XwJQndxiNIFeN5_VS7HF13gzskIYts82Zjc4CF6p3kJiaiOfDT01pPmilmPZoyp6SR1-xWOkaoNH1sXaCLVJ10wI5V5-3FI_6fps7_O7PlSi6IBLkV_re26ELiyuj5Hr0O9RpLnhAi1w9Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1336912130461229/?__cft__%5B0%5D=AZXUDkQcIK0jSKtSIXKpZCf4ypv4d9atkhNG2uJ6PnqwWzP-L5Fe0XwJQndxiNIFeN5_VS7HF13gzskIYts82Zjc4CF6p3kJiaiOfDT01pPmilmPZoyp6SR1-xWOkaoNH1sXaCLVJ10wI5V5-3FI_6fps7_O7PlSi6IBLkV_re26ELiyuj5Hr0O9RpLnhAi1w9Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1336912130461229/?__cft__%5B0%5D=AZXUDkQcIK0jSKtSIXKpZCf4ypv4d9atkhNG2uJ6PnqwWzP-L5Fe0XwJQndxiNIFeN5_VS7HF13gzskIYts82Zjc4CF6p3kJiaiOfDT01pPmilmPZoyp6SR1-xWOkaoNH1sXaCLVJ10wI5V5-3FI_6fps7_O7PlSi6IBLkV_re26ELiyuj5Hr0O9RpLnhAi1w9Q&__tn__=%2CO%2CP-R


changing the total energy of the system. However, it still exerts a force on
a falling object and this force, by doing "internal" work, converts the
gravitational potential energy of the system into kinetic. But it does not add
to the total energy of the system. It remains constant (disregard the air for
simplicity).
If we do not include Earth in the system, the system does not have any
gravitational potential energy (RIGHT! A single object does not have the
GPE), but Earth does work when the object is falling. This work goes into
the increase of the kinetic energy of the system. 
In the first case, when an object and Earth are in the system and the object
is falling (and we disregard air for simplicity), the total energy of the system
is constant. In the second case, when Earth is not in the system, the total
energy of the system is changing, so it is not constant, but it is still
CONSERVED, as by redefining the system we can find one where the
total energy is constant. The confusion between the terms conserved and
constant is one of the major obstacles in understanding conserved
quantities.
Please post your questions about this issue. Thank you.

https://www.facebook.com/groups/320431092109343/posts/1337584460
393996/?__cft__[0]=AZUWmM2aUqtAuKPfMuDiGNyE8eIZdKdyFFR9H
OPesXOydMyy3klT7SZ9ER7ZsM_GsyjNzEE7hgW4ECXKJq0DLYE_5In
tWgimHxbp4u0D4xLnYACHzEPtkcY2OBGtlghoaiTmw-
RHCF5bMR586vn65ycdAaCH1GQNZ_nG4-
v57oIDFjyd903cnznUG6bFE832uEw&__tn__=%2CO%2CP-R

https://www.facebook.com/groups/320431092109343/posts/1337584460393996/?__cft__%5B0%5D=AZUWmM2aUqtAuKPfMuDiGNyE8eIZdKdyFFR9HOPesXOydMyy3klT7SZ9ER7ZsM_GsyjNzEE7hgW4ECXKJq0DLYE_5IntWgimHxbp4u0D4xLnYACHzEPtkcY2OBGtlghoaiTmw-RHCF5bMR586vn65ycdAaCH1GQNZ_nG4-v57oIDFjyd903cnznUG6bFE832uEw&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1337584460393996/?__cft__%5B0%5D=AZUWmM2aUqtAuKPfMuDiGNyE8eIZdKdyFFR9HOPesXOydMyy3klT7SZ9ER7ZsM_GsyjNzEE7hgW4ECXKJq0DLYE_5IntWgimHxbp4u0D4xLnYACHzEPtkcY2OBGtlghoaiTmw-RHCF5bMR586vn65ycdAaCH1GQNZ_nG4-v57oIDFjyd903cnznUG6bFE832uEw&__tn__=%2CO%2CP-R
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Eugenia Etkina
Admin
  · 
January 11 at 10:11 AM
  · 
Hi all, today I continue posts about the choice of a system. But before we
start with the system, I would like to say a few words about work.
We all remember that work is a scalar product of force and displacement.
But the displacement of what? An important point is that the displacement
refers to the displacement of the point of application of the force. This
means that when a ball (the system) lands on the floor and stops, the floor
cannot do negative work on it as the floor does not move. It does exert an
impulse though - as for the impulse the time is important, not the
displacement. So, how can we explain what the floor does using the
language of work? We invent a new idea - of pseudo work and the
movement of the ball's center of mass instead of the floor. Which makes
the problem more complicated.
But even in this case, there is a problem as the ball warms up as it stops
and the floor does too. Do we ignore these effects? How do we account
for them? To simplify the analysis, we can include the ball, Earth, and the
floor in the system. Then the gravitational potential energy of the falling
ball-Earth converts into kinetic energy of the ball as the ball falls down and
then this kinetic energy right before the ball hits the floor eventually
converts into internal energy of the ball and the floor (most of it is thermal,
as the ball and floor warm up). Watch the video in infrared of this process
and the result in the screen shot of the last moment. The activity involving
the process is in the OALG Activity 7.5.4. In the experiment the ball is
made of steel. If you finished reading to the end, please do not forget to
like or comment on the post to make it more visible for other members of
the group. Thank you.
https://mediaplayer.pearsoncmg.com/.../_fr.../sci-OALG-7-5-4



https://www.facebook.com/groups/320431092109343/posts/1338870926
932016/?__cft__[0]=AZWqfgE1HAcXsr4Z4aJ2ArHI6C3_hTQUa_9Y_qW
m1arSt1zCfHp-
TAX7GfWopR16DMNfo00ETwDkUaWxc7fNOC7BZs5zSRjduK1BiiHkJm
tdXdOhwS-
yhQqH5VqLdCGKKBrodDRL9G8NfwWJF4S1OKfivGjKvDIgukXj3lu0Zm
6_I0r9lwCsFKgH6jgHpjJE8j4&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
4d
  · 
Hi all, a few things today. First, please see yesterday's poll and vote for
the date for the second energy meeting. So far the first date is winning,
but only 9 people have voted. Please vote!!
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Second, I will continue with the discussion of energy today. Today the post
is the difference between energy and momentum.  Remember, that
energy of a system is changed when an external to the system object does
work on it. The work is done when the point where the external force is
exerted moves over some distance. So, when we walk on a hard surface
without slipping, the friction force component of the force exerted on us by
the surface does NO work on our foot (unless we bring it pseudo work that
we talked about before). But this force exerts an impulse that changes our
momentum! The impulse is equal to the force times the time interval over
which it is exerted, therefore no displacement is needed. The same is true
when we walk upstairs. The stairs exert an impulse on is but DO NO
WORK. 
To explain the change in our kinetic energy during walking we need to
consider our own internal energy that gets converted into mechanical
energy. This is where the change of kinetic energy comes from, not from
the work of the surface on us. 
I am attaching the screen shot of a table that summarizes other
differences between work, impulse, energy and momentum. The research
that we did together with Lane Seeley and Stamatis Vokos found that
physics teachers have tremendous difficulties when they encounter the
problems that involve the comparisons in the table. So, please work
through it and include it as an exercise for your students (without the
answers, of course).  We will discuss all these issues and MORE! at our
second meeting on energy that you need to vote for (see the beginning of
my post).
If you finish reading the post, please comment or like it to make it more
visible for other group members.



https://www.facebook.com/groups/320431092109343/posts/1342113399
941102/?__cft__[0]=AZWq4UT0WSXFEf0kr7mQ-
tbCagtZ83SoOpG7YQahdOhtLkHOiYnLtVZrA0y1PgieTaNJA3zCLKIt3oi
SurBdjvtP5Mo2sgJ3sYA_5ZdSnNaDxVEABfFaM2HCb-
TR3y1QB1lz3AQifSlSLpws2Y6dOlmAk9EZa29f45j16Ayb1ZSZCnXOjml
Av-7RSDEOptIABsg&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
January 18

Hi all, yesterday I received a message from a physics teacher from
Nigeria. He asked me: How do you motivate students to learn physics?
This is what I answered.
"There are several ways to do it.
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1 Let them explore something that they are interested in. Maybe sports
they play or a vocation they plan to choose, or something that their parents
do.
2 Let them observe some cool experiment and use this experiment as the
"need to know" to learn more before they can explain it. There are lots of
cool videos on youtube that they can explain after they learn some
physics.
3 Let them know that they are getting better at something in learning
physics. If they do not see that they are getting better, they are not
motivated to struggle.
4 Let them resubmit their work for improvement and give them grades for
the improved version without taking any points for multiple tries.
5 Let them explain things to others, let them work in groups.
6 Give them simple materials for experiments and let them explore under
your guidance.
7 Be "cool". Your coolness and creativity motivates them. Make them feel
that learning is "cool".
8 Make work a reward, not punishment. If somebody did not do their work,
say: "Sorry, you did not do your homework, and that is why you cannot
work on this problem. Next time do your homework and you will be
rewarded". When reward our students by decreasing their work, this
sends a message that work is punishment and no work is a reward. Turn
this around!
9 Stop lecturing. This kills all motivation. Always. "

We have discussed many of the ideas before here. What do you think?
Can you add more? Do you agree with my ideas? Please add more!
If you read the post to the end, please respond or like it to make more
visible.
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Eugenia Etkina
Admin
  · 
January 20 at 3:44 PM
  · 
Hi all, a few things today. First, please sign up for the second energy
meeting if you plan to attend. EVERYONE is welcome! If you missed the
first energy meeting, review the slides and other materials that I mentioned
in my post yesterday. We will be discussing the issues that are not present
in any other textbooks or teaching approaches. 
Second, please if you view a post, spend a second clicking "like". It takes
literally a second but it makes the post more visible for other members and
makes Facebook inform you when the next post is up. The record number
of viewers of a single post is 1100 (post by Christine Russell) but is has
fewer than a 100 likes and comments.
The third is about the recommendations of a brain researcher about
learning. So far I found two books that are accessible to non-biologists
and help apply the findings of brain research immediately. The first one is
"The art of changing the brain" by James Zull (2002). Reading this book
in 2003 (first time I read it) I was amazed how ISLE naturally aligns with
the recommendations of brain science (if you read the book you will see,
it is absolutely crazy). I have been using this book in my classes for the
past 20 years and it never gets old. Every time I reread it, I find new ideas.
I strongly recommend. But this year, I learned about another book which
is as illuminating as Zull's book only more contemporary and has a lot of
connections to the AI. Now, that we are all concerned about the role of the
AI in student learning, this book is even more timely. The title is "How we
learn" and the author is Stanislas Dehaene (2022). It took me a long time
to finish it and after that I took notes about his final recommendations for
helping people learn based on all of the science that he describes in the
book. For the next few days I will be posting parts of those
recommendations (they are in quotation marks below and then I add my
thoughts about those). Please comment! 
Here is the first ideas: (pages 275-277



"Do not underestimate children. At birth infant possesses a core set of
skills and knowledge. Object concepts, number sense, a knack for
languages, knowledge of people and their intentions… so many brain
modules are already present in young children, and these foundational
skills will later be recycled in physics, mathematics, history and philosophy
classes. Let’s take advantage of children’s early intuitions: each word and
symbol, however abstract, must connect to prior knowledge. This
connection is what gives them meaning." 
This is the idea that connects to our long discussion of building of student
ideas instead of trying to get rid of them thinking of them as
misconceptions.
"Enrich the environment.  Construction games, puzzles, rich vocabulary,
serious explanations." 
This message connects to what we do in the ISLE approach -
observational experiments, multiple explanations, testing experiments,
applications experiments, the array of multiple representations,
reflections, specific attention to language - all these elements of the ISLE
approach are enriching the learning environment of our students as
opposed to traditional words and mathematics and demos.
"Rescind the idea that children are different – there are no different
learning styles! People learn in the same way but differences learn in the
extant knowledge, initial motivation, and pace of learning. Meet them
where they are!"
For years I taught my students that the idea of different learning styles is
bogus, not supported by any evidence. All people need concrete
experience before abstract ideas, all need multiple representations, all
need to be able ot test their ideas, etc. The differences mentioned by
Dehaene are the exactly the things that we address in ISLE every day! (if
you have questions about this aspect, please post them here, we had lots
of meetings dedicated to them last year).
This is it for today. I will continue tomorrow. I am pasting the cover of the
book to make it easier for yo to find it. PLEASE sign up for the meeting
and do not leave this post uncommented! Thank you!
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Eugenia Etkina shared a post.
Admin
  · 
January 20 at 9:35 PM
  · 
This is an amazing story. When she proposed in her dissertation that the
sun is made mostly of hydrogen (based on her observations and
reasoning), Henry Russel (a famous astronomer and one of the creators
of the famous Hertzsprung-Russel diagram) told her that it was a
ridiculous idea and she should not make this claim in her dissertation as it
would never be allowed to defend. 4 years later he claimed credit for this
idea. Luckily, now the history has been straightened out and if you google
who discovered that Universe is made mostly of hydrogen and helium, the
name of Cecilia Payne comes up first. I am sharing the post by Jane
Jackson today but I encourage you to listed to a podcast about Cecilia
Payne on the "Stuff you missed in history class' poscast. It is facinating.
Of course there are books written about her, but the podcast is short and
very focused.



https://www.facebook.com/groups/320431092109343/posts/1345409236
278185/?__cft__[0]=AZVST-
RtCBhgCHBUBmed6e4_LNK63oWSnwv7fAZ2-
LKWZndjXdclTl4DVoOCLqTl5fVJeCA2LVvGEHuKWwwTr1CZAOaoN52
rNj0_hxtHUd6zduJQZ9HGw--ohgEcFDc-
f5p_hfld4zoe0hDvJzFnp5KUIoxf_8DQn-
jfEILGc39tzYsJ1KGBYIdeMbXWZYM_-
gP7qtC0GB8Dq_rS8j8nLyh9t8_vXuGUH1ce9bsDlwn_hQ&__tn__=%2C
O%2CP-R

Eugenia Etkina
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Admin
  · 
January 21 at 4:28 PM
  · 
Hi all, today is the second installment of the summary of the Dehaene's
book. Again, it is the connection between these recommendations and the
ISLE approach that is important. I will comment on those connections.
From Dehaene (but paraphrased a little)
Dehaene: Pay attention to attention! And get rid of distractions.
Attention is a gateway to learning: virtually no information will be
remembered if it has not been previously amplified by attention and
awareness. Teachers should be masters of capturing students’ attention
and directing it to what matters. This implies carefully getting rid of all
distractions: overly illustrated textbooks and excessively decorated
classrooms.
Eugenia: Indeed, focusing student attention on what is important is
important! In the ISLE approach we do it first by selecting very simple
experiments for observational experiments with no extra bells and
whistles and also telling students what to focus on. This is essential for
them to come up with the patterns we want them to see. The next step is
the Reflections at the end and the "Time for Telling" - this is when we again
focus on the main ideas from the lesson. Paying attention to small details
like two subscripts for forces, correct language for energy (NO
gravitational potential energy of a single object elevated above Earth, for
example) is also crucial. The students need to learn from us what is
important and why. 
Dehaene: Keep children active, curious, engaged and autonomous.
Passive children do not learn much. Make them more active. Engage their
intelligence, so that their minds sparkly with curiosity and generate new
hypotheses. But do not expect them to discover everything on their own:
guide them through a structured curriculum.
Eugenia: This is what ISLE is about - engaging the students in developing
their own patterns, explanations, hypotheses and actively testing them.
The fact that they are developing their own ideas is key! And while they
are engaged in these activities, they are autonomous! Especially when
they design testing experiments for their own hypotheses. But it is not an
open inquiry approach. Their mental work is carefully scaffolded by our



materials. That is why using the ALG/OALE activities and asking them to
read the textbook AFTER is so important. We are different form most
reformed approaches that we DO NOT ask the students to read the
textbook before class. They need to engage in activities first and then,
only then read the book where the same activities that they just did are
described. And of course, remember our kinestetic activities? We had a
whole meeting on them. Review if you forgot.
If you finished reading the post, please like or comment on it. And please
sign up for second energy meeting. We still have rather few people who
signed up. Is the date inconvenient? Only one person commented on it so
far. Thank you all!
https://www.facebook.com/groups/320431092109343/posts/1345897589
562683/?__cft__[0]=AZVJ6T3DiajkOiFB3AqUttPxp2Y9t6EfU-
OixUH1ypA-V-Wk3gO1ISwUcMgkaGdle9JBmQj1WgaPJyqVQMYvcW1-
yqrVPEOmnBbaP8UoadwW0VAyKEHaPWz3rxgen7kyx4qYItp0YmjjD0u
k6JIunR198FZs7LWRFwp93MQGDPJoc640ZuQc0HtY1zIUpCOExUE&
__tn__=%2CO%2CP-R

Eugenia Etkina shared a post.
Admin
  · 
January 23 at 6:01 PM
  · 
Marie Curie, Emmy Noether, Lise Meitner - these women changed our
understanding of the world and the laws of physics and yet, only one of
them received a Nobel Prize only because her co-author (her husband)
refused to receive his if Maria was not on the team. And the names of the
other two (Noether and Meitner) are not known to most physics students.
This post is for your library.

https://www.facebook.com/groups/320431092109343/posts/1345897589562683/?__cft__%5B0%5D=AZVJ6T3DiajkOiFB3AqUttPxp2Y9t6EfU-OixUH1ypA-V-Wk3gO1ISwUcMgkaGdle9JBmQj1WgaPJyqVQMYvcW1-yqrVPEOmnBbaP8UoadwW0VAyKEHaPWz3rxgen7kyx4qYItp0YmjjD0uk6JIunR198FZs7LWRFwp93MQGDPJoc640ZuQc0HtY1zIUpCOExUE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1345897589562683/?__cft__%5B0%5D=AZVJ6T3DiajkOiFB3AqUttPxp2Y9t6EfU-OixUH1ypA-V-Wk3gO1ISwUcMgkaGdle9JBmQj1WgaPJyqVQMYvcW1-yqrVPEOmnBbaP8UoadwW0VAyKEHaPWz3rxgen7kyx4qYItp0YmjjD0uk6JIunR198FZs7LWRFwp93MQGDPJoc640ZuQc0HtY1zIUpCOExUE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1345897589562683/?__cft__%5B0%5D=AZVJ6T3DiajkOiFB3AqUttPxp2Y9t6EfU-OixUH1ypA-V-Wk3gO1ISwUcMgkaGdle9JBmQj1WgaPJyqVQMYvcW1-yqrVPEOmnBbaP8UoadwW0VAyKEHaPWz3rxgen7kyx4qYItp0YmjjD0uk6JIunR198FZs7LWRFwp93MQGDPJoc640ZuQc0HtY1zIUpCOExUE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1345897589562683/?__cft__%5B0%5D=AZVJ6T3DiajkOiFB3AqUttPxp2Y9t6EfU-OixUH1ypA-V-Wk3gO1ISwUcMgkaGdle9JBmQj1WgaPJyqVQMYvcW1-yqrVPEOmnBbaP8UoadwW0VAyKEHaPWz3rxgen7kyx4qYItp0YmjjD0uk6JIunR198FZs7LWRFwp93MQGDPJoc640ZuQc0HtY1zIUpCOExUE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1345897589562683/?__cft__%5B0%5D=AZVJ6T3DiajkOiFB3AqUttPxp2Y9t6EfU-OixUH1ypA-V-Wk3gO1ISwUcMgkaGdle9JBmQj1WgaPJyqVQMYvcW1-yqrVPEOmnBbaP8UoadwW0VAyKEHaPWz3rxgen7kyx4qYItp0YmjjD0uk6JIunR198FZs7LWRFwp93MQGDPJoc640ZuQc0HtY1zIUpCOExUE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1345897589562683/?__cft__%5B0%5D=AZVJ6T3DiajkOiFB3AqUttPxp2Y9t6EfU-OixUH1ypA-V-Wk3gO1ISwUcMgkaGdle9JBmQj1WgaPJyqVQMYvcW1-yqrVPEOmnBbaP8UoadwW0VAyKEHaPWz3rxgen7kyx4qYItp0YmjjD0uk6JIunR198FZs7LWRFwp93MQGDPJoc640ZuQc0HtY1zIUpCOExUE&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1347258466
093262/?__cft__[0]=AZWdAL8lLIuT6wNUa9ot-
wBYX21eExkcSxpK4304UL5RAbGklrqYVsdyduijpX0Jtq4GrAdHRkCzhD
CbgKW-WQI3GDPOOiZ-
v0jvCQLFpNi__FuXn0nEbGUAAhtgW1E16xNBTiyIQ9sz_93vDB2ckBbs
M9opEtsY9wXSw6GLzNPyMHywMNtnPJle2awdWjMCvwiP0TvIVohT2x
Z8V6bIRv8B&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
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January 24 at 3:38 PM
  · 
My yesterday's post about Marie Curie, Emmy Noether and Lise Meitner
was seen and commented by lots of people. Anne Ann-Marie Pendrill
commented that textbooks usually do not mention their names. I am
attaching a screenshot of a description of Lise Meitner's work in our
textbook (Chapter 29). If this text interests you, read the book by Ruth
Lewin Sime "Lise Meitner: A life in Physics". Lise Meitner and her nephew
Otto Frisch explained experiments performed by many people including
Enrico Fermi and Irene and Frederic Joliot Curies and, Lise Meitner, Otto
Hahn and Fritz Strassman, who shot neutrons into uranium to produce
heavier elements. But what they found that the elements that appeared as
the result of reactions had properties similar to barium, and not at all of
transuranic elements. Nobody could solve the puzzle, except Meitner and
Frisch.  But as history shows, long before their quantitative solution,
another woman, Ida Noddack proposed this possibility. She was also
never recognized for her contributions. Needless to say that neither was
Lise Meitner...



https://www.facebook.com/groups/320431092109343/posts/1347819936
037115/?__cft__[0]=AZW7y4ybvThyINnUgMxJOqiH9ru6roKAlFbBStJUL
fsa_gspXhtZ-n4O6EseobOFAqlhnq4ssmyzAoHvAU5LMogxC_5roo0IH-
o73VY8CWHxZYmE8et_TmBs-
Zh3JLI_ek4SS8UXI9iR4kkmhZt2Pix1YrQhaQFtFbKafZbV9TcWLiTjYu82
7IKUmeFjBSSPIBY&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
January 25 at 3:46 PM
  · 
Hi all, a few things today. First, I am reminding you about our second
meeting on energy this coming Saturday. So far only a few people signed
up, please do! The sing up place is in the EVENTS.
Second, I am thinking of not having meetings for Statics and Rotational
motion (Chapters 8 and 9) and moving to Vibrations and Waves in
February. That is why I will start posting important ideas about these
chapters here for those who teach this material to follow. If you feel that
we need meetings for those topics, please comment.
The Chapter 8 on Static Equilibrium starts with the students developing
the concept of the center of mass. We approach the center of mass
differently from other books, that  is why I wanted to attract your attention
to the very first activity that students do do come up with this idea. The
center of mass of a rigid body is a very special point. How special? If the
object does not have any fixed axis of rotation, then NO force whose line
passes through this point can cause the rotation of the object. The
students figure out the location of this point in a very quick and yet
powerful experiment. I am attaching the screenshot and the  link to the
video in the textbook. https://mediaplayer.pearsoncmg.com/.../secs-
experiment...
Remember, ALL OUR VIDEOS ARE FREE on Pearson website. The link
to those videos is on islephysics.net  and I am posting it here. The OALG
videos are in the OALG files on Mastering Physics or in the FILES posted
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here. We have over 300 videoed experiments for you!
https://media.pearsoncmg.com/aw/aw_etkina_cp_2/videos/
If you finished reading the post, please comment on it or like it. Thank you!

https://www.facebook.com/groups/320431092109343/posts/1348544585
964650/?__cft__[0]=AZWyY78GzN_HUBhzXpcmp77Z69SoWFFksoItxV
tb7oXQnlKXDojnL6TPXEaHky7wNoMMFE9gouBiqJju1TJHH3vb5WSVb
MQBa3e7aZutmmsAQrUK4MpMq2MIR3p6s_LF6JgeSiToZoFotlOH2PS-
PGogrF-
9FbfZIRUQM8hhk7Kt2wmnK3Aiz7ntVuJfTanf3Mw&__tn__=%2CO%2C
P-R

Eugenia Etkina
Admin
  · 
January 31 at 3:31 PM
  · 
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Hi all, two things today. First: Please vote for the meeting date for
vibrations. So far very few people voted. If you are interested in learning
how to teach vibrations through the ISLE approach, please choose the
date that is good for you or vote for both.
Second: I continue our discussions related to static equilibrium. Note for
those who use PUM materials - we do not have statics module, if you plan
to teach torque and equilibrium, use the ALG or the OALG. I will not go
through the ISLE progression of how to help students construct the
physical quantity of torque and equilibrium conditions as this progression
is described in the textbook and in the ALG/OALG through activities.
I will focus on a quick but efficient lab to help students apply this
knowledge. All you need to this lab is a meter stick, a small object of a
known mass and a scale. The students need to design an experiment to
determine the mass of the meter stick only using this small object of a
known mass and then compare what they find using a scale. This is an
application experiment and thus, the students need to use uncertainties
and assumptions to explain the difference in the results. I love this
experiment, it was one of the first application experiments that I developed
when I was a high school physics teacher. So, it is over 35 years old �
Here is the text in the ALG:
8.4.1 DESIGN AN APPLICATION EXPERIMENT
PIVOTAL Lab: Equipment per group: whiteboard and markers, meter
stick, 100-g object.
You have a meter stick of unknown mass and a small 100-g object. Design
an experiment to determine the mass of the meter stick using your
knowledge of static equilibrium.
a. Draw a picture of the experimental set-up.
b. Describe the procedure in words.
c. Apply the concepts of equilibrium to develop equations that can be used
to predict the mass of the meter stick. Then predict the mass.
d. Use a scale to measure the mass and compare the result to the
predicted value.
e. How can you explain the difference between the predicted and the
measured value?
As always, there is a solution to the problem in the textbook, disguised as
Try it Yourself after one of the worked examples - see the a.ttached
screenshot



If you read the post to the end, you know what to do. Thank you!

https://www.facebook.com/groups/320431092109343/posts/1352494068
903035/?__cft__[0]=AZWoWEqdlcaKMpnD3rAYnOL1gCTa_QST6h3jBK
spKjnVwWk907hpZPeCeS1Nxk7cdzC2ZVWzB1dOw5zKFJf07LdqmR2V
mWEDaa4OjN19BKeEFEoOKoFNNgUSFj7Pk0DbOiKL2F5F70nxx_j_zj
n-
slGRUWL1qDJ6j8vjN30313m7Nmy0LL3EVZVIvPT1MgGZiYg&__tn__=
%2CO%2CP-R

Eugenia Etkina
Admin
  · 
February 2 at 3:45 PM
  · 
Hi all, thank you for responding yesterday. It means that some posts reach
you. I am not sure what to do to help you see the posts every day. One
way to do it is to check the posts as often as you can (once a day is good)
to see what new stuff came. It comes every day. I post professional
development ideas and the members share their ideas, post questions,
etc. If we wish to have a community, we should try to participate. Liking
and commenting on the posts also helps Facebook notify you about the
next post. I thank you all for doing just that. 
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Today two things: please scroll down and find the poll for the Vibrations
workshop. So far February 18th wins, but maybe if more people reply, the
date will be the 25th. PLEASE vote!
Second, I wanted to continue with the center of mass. Please check my
previous post on this (Jan 31). The term center of mass is very confusing.
This point is not the point around which the mass of an object is distributed
evenly. IT IS NOT! 
The center of mass is always closer to the part of the object that has more
mass. This is because the lighter parts that are farther away produce a
larger torque due to the larger lever arm. The example showing it  is
attached. So, what is it the center of? What do you think?
The example is my previous post of January 31 is a great experiment for
the students to figure it out. Let them tape a small (100 g) object of a
known mass to the end of a meter stick and then ask them to find the
center of mass by balancing the contraption and figure out the masses on
two sides. They will see that the masses on two sides of the point are
unequal.
WHY??  It is an amazing activity and I encourage you to do it with your
students. There is another very interesting aspect of the center of mass
which I will discuss tomorrow.  If you finish reading, please lie the post or
comment on it. Liking it does not really mean that you have this feeling, it
is just a way to make it more visible for other group members.  �



https://www.facebook.com/groups/320431092109343/posts/1353861985
432910/?__cft__[0]=AZX3RHLNQlSLfsPPHsrv4mkDMRwxwHSm_zA-
pE8fJlkxHLZUyLZe4ezdufIqYwknI_T4ewvvdFHhlXBtX54fyITLBR7PVm0
d9TNsa0VMYg-
VuZln7dqLbRI0CZK6bPMeocHUNGhVsxAiTRrgXrx0RxXryT0xUSGp14j
dam54SOKZrWcMOiGC6C4tX7sCkdON53k&__tn__=%2CO%2CP-R
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Eugenia Etkina
Admin
  · 
February 3 at 3:27 PM
  · 
Hi all, thank you for your incredible and caring response to my plea to "like"
the posts to make them more visible. THANK YOU! Please keep doing it!
Two things today. 
It looks like Feb 18 is a better day for the workshop on Vibrations. I am
calling our meetings Workshop now as this is what Anne L. Caraley called
them, and I think it is an accurate name. I will create the EVENT for the
workshop tomorrow.
Second, I will continue with the center of mass. One of the best
experiments to see the role of the center of mass in our lives is the
following. I make all my students do it and it serves as a great "need to
know" for static equilibrium and later as an application experiment that
they can explain themselves. Here it goes.
Sit on a chair with your back firmly to the back of the chair and feet in front
of the chair, not under. In this position try to stand up. Do not bend forward,
keep your back strictly vertical. You will never be able to do it, as the
torque due to the force that Earth exerts on you (the force passing through
the center of mass of your body)  and the force exerted on your feet by the
floor will rotate you back to the sitting position. You can only get up if you
tilt forward or put your feet under the chair.  You need to make sure that
the torques due to the force exerted on you by Earth and by the floor rotate
you forward. Drawing force diagrams and analyzing torques helps explain
this unsuccessful attempts. Try it yourself, then with your students and you
will be amazed how great it works! Here are the pictures from the textbook
describing and explaining the experiment.
If you finished reading the post, please comment or like it! Thank you!



https://www.facebook.com/groups/320431092109343/posts/1354527732
033002/?__cft__[0]=AZWz-
2smqxFv2sv1JbZXcOa6XSc9Ee1aHWNbvMTFXDfM6weTs1yqcc_sJ7wi
2-
p5eHulea7qQ9UnbiJUkWyWiWvT_JpBHRXTvRKCar1of5rEwGTaUi5cW
oRiyJqmh4qwp8SqzEYIh22oAcFLmx76RyuPef1kje_pwEQMg7Xpv8qff9
LOyRWArSAnbyPWSQvzdG8&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
February 5 at 4:26 PM
  · 
Hi all, my post from yesterday is again, invisible. I posted about the
meeting on Vibrational Motion and people are not seeing it. I am not sure
what is happening to Facebook. Please, if you are reading this post, check
out my post from yesterday, it is very important.
Today I will continue with static equilibrium, specifically, about how stable
is the equilibrium. I do not think any other textbooks discuss the issue of
stability of equilibrium: when is the equilibrium stable? What does it mean
the equilibrium is stable? Those who rock sitting on a chair know what it
means. You rock and then the chair comes back to the vertical position.
Until it does not.... You probably all saw people riding a bicycle on a rope.
How do they do it? We discuss it all in the book following the ISLE
approach - observe, think, explain, design an experiment to test your
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explanation, predict the outcome of this experiment using the explanation,
run the experiment, and compare outcome to the prediction, revise and
repeat if the outcome and the prediction do not match. Here is the
beginning of this conversation in the textbook. The video is at
https://mediaplayer.pearsoncmg.com/.../secs-egv2e-testing... 
Check out Chapter 8 to continue and if you do not have the textbook, get
an examination copy from Pearson. The instructions how to do it are on
islephysics.net or just email me at eugenia.etkina@gse.rutgers.edu
If you read the post, you know what to do next. PLEASE comment or like
it. Thank you.



https://www.facebook.com/groups/320431092109343/posts/1355953931
890382/?__cft__[0]=AZXemR8YzQkBPvFz4JNwrpIrHkjLT7WOjS_qA-
Qm-RwedQtO7BTU-
F769dpns30K4EsEt8GkQXs2Vw49lImk8tiClvhuHtYPi8UYQbj1cfvp5PZe
SrGACDjbtki3_bE9Cd0WFSSgMm-a02HpYzqsPZMhwy-
3K96pz8gbfPDrVJxzdnSqGuwvhDglf7JGfayenak&__tn__=%2CO%2CP-
R

Eugenia Etkina
Admin
  · 
February 7 at 3:52 PM
  · 
Hi al, first thank you for responding to my pleas to like or comment on the
posts - the numbers of  views is climbing up to the numbers that we had
prior to when the posts became invisible. Please continue! 
Second, I wanted to remind you of one of the important features of the
ISLE approach - Using multiple representations as reasoning tools. While
many curricula approaches use MRs, we use them often in non-traditional
ways and we have our specific ones that nobody else has.  This non-
traditional ways of using a familiar representation is one of the features of
AP problems too. Today I am posting an example from Chapter 8 (as we
have been working on it for a while). Please post your answer choices and
explanations in the comments. And also, please comment on what
reasoning skills a students should use to be successful on this problem.
The problem uses graphical representations but not the functions of time.
If you have our textbook, you will find examples of such non-traditional use
of graphs in almost every chapter. Enjoy!
And if you read the post, PLEASE do not forget to comment on it or like it.
THANK YOU!!!
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https://www.facebook.com/groups/320431092109343/posts/1357231201
762655/?__cft__[0]=AZUko_F2KRoq3Lz4yAkcliUvCFyjtAhOwQM753vb
1Q5YNUxFKJsXq33WQpYJWuQC4Ud9ZaJZlLqVhiu4A5V69ld3NstlA--
4nDIq3ivt2ZG-HeXjGhqK52-4k9r-
_kNWiRKaIDOTOzlFcoqf8ri5e0zl8DaUNgWPYyYodxkrcA-
cOKUt6mNC1C4iSKjbxvyOPD0&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
February 8 at 4:10 PM
  · 
Hi all, I already wrote that Gorazd Planinsic and I are working on a new
book dedicated to educating teachers who wish to implement the ISLE
approach. One of the elements of such education is the development of
productive habits. Habits of mind, habits of practice, and improvement.
Today I am starting a set of posts dedicated to the development of physics
habits of mind. Such habits are crucial for implementing the ISLE
approach.
Here is the first installment:
In order to implement the ISLE approach, a teacher needs to think like a
physicist habitually. One of the most important habits of such thinking is
treating physics as a process not as a set of rules. This habit relates to the
physics epistemology. If we think about epistemology as the field of
knowledge that investigates the elements of knowledge and how the
knowledge is constructed, then the above habit is an epistemological
habit. What does it mean to have physics epistemology?
First, let’s consider the elements of physics knowledge. We could group
the normative knowledge (the knowledge that our students need to
develop independently of the level of a physics course that they are taking)
into the following categories: physical phenomena and physical objects,
models of phenomena (objects, systems, etc.),
physical quantities and their relationships,
measuring instruments,
physics devices,
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testing experiments,
predictions of the outcomes of testing experiments,
application experiments,
assumptions.
If you think of ANYTHING that you know in physics, your knowledge would
fall into one of those categories. We will analyze each of them separately
and give examples of how to help teachers and students think about each
as a physicist.
1. Physical phenomena and physical objects(things that happen and can
be observed directly or indirectly).
Examples are mechanical motion of discrete objects, wave motion on a
disturbed string, fluid flow in a river, light shining on a surface, clothes
sticking to each other after being pulled from a dryer. When we observe
physical phenomena, we conduct observational experiments with no
expectation of the outcome. The goal of doing such experiments is to
identify some pattern with later we model or explain. When students
observe phenomena, it is important to ask the following questions:
· What did you observe?
· What data can you collect?
· How can you represent the data to find patterns?
· What are the important patterns?
· What patterns can we explain?
Here is an example of a physical phenomenon: Use a slinky and have the
students take a slo mo movie of a pulse propagating through it.
https://www.youtube.com/watch?v=gT5_KYmOgKs The students
observe the disturbance that they created travel along the slinky. They
also observed each coil moving up and down while the disturbance
propagated to the right.
· They can collect data concerning the speed of the propagation of the
disturbance, they can change how the slinky is taut and measure the
speeds, they can also change the amplitude of the disturbance and
measure the speed and so forth.
· There are many patterns that they can find varying different parameters.
· They can explain the propagation by the interactions of the coils and use
this explanation to account for different speeds for different conditions.



To help students conduct observational experiments in the ISLE
approach, we have developed relevant self-assessment rubrics. They can
be found at https://drive.google.com/.../0By53x8SYAF1lR1plbFV.../view...
Please like or comment on the post to make it more visible. Thank you.

https://www.facebook.com/groups/320431092109343/posts/1358030941
682681/?__cft__[0]=AZUP2MSJvqNhnI7s5U3l4-aj5Kx-
_lR5MWIwGF29qJBFRi5BYfjBGKysLdb1xKM3fidsQb_PBbTGCMDScW
clquj_ZkdAHSAFBHWppCRzC6KKbgS6emF4RgyDnj4_IVa-
JBXRDW8PepJ5986STuPHxIJsswm1VqOfR0rDZZV3rEo8scBSL4lS9aR
pPDw8b84v4t0&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
February 8 at 11:18 PM
  · 
Hi all, this is my second post today at the request of Hrvoje Miloloža.
Hrvoje Miloloža and Eugenio Tufino are working together to solve the
problem of deleted zoom recodings of our workshops. They only last on
the cloud for about 10 months and then they get deleted. Hrvoje and
Eugenio will save them as audio files (the videos themselves are huge)
and post them in our archive google folder. They asked me to make a post
and ask people if anyone saved the videos on their hard drive. They are
asking if anyone saved the following  recordings:
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2. How to save time when helping students learn physics?
4. Kinestetic activities
5. The ISLE approach: Essential elements that cannot be omitted
Please let us know if you have those video recordings saved, thank you!

https://www.facebook.com/groups/320431092109343/posts/1358239988
328443/?__cft__[0]=AZWASOpXUuyn_s2x7pZVS7yVjQCn8SCTUstDm
waY1xMsKXgzCeSSIr84DPSOegdHVJtNe3jBH1v7szMpWadLYQUfQAb
9SkKKKfjd5NpL17AQ-qZrnj96QWYQ3KfCywwgga7O4ez-
BsEFOvQMiEmT8u7h0fQqCDRMPUMX_fug2F-
M__R6fyqJjhrk61VBkBuPqOk&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
February 9 at 3:43 PM
  · 
Hi all, today is the second post about elements of physics. Yesterday, the
first element was physical phenomena and objects. today the post is about
the models of physical phenomena, objects, interactions, etc. Read on.
Please do not forget to like or comment after you are done reading. Thank
you. Warning: long post.
1. Models of phenomena, objects, systems, processes and interactions
While the word model is ubiquitous in educational vernacular, the
definitions of models vary in textbooks and science education literature. In
the ISLE approach we adopt the definition of a model as a simplified
version of a phenomenon, object, a system, or a process (Etkina, Gentile
and Warren, 2005 ). Examples of models are free fall (model of a
phenomenon when you consider objects falling in the absence of air -
simplification) and point-like objects (model of an object when you
disregard the object’s size – simplification).
Etkina and colleagues discuss different types of models including models
of systems (ideal gas), models of processes (constant motion model,
isobaric process, isothermal process), or models of interactions (field
model). It is possible to think of what we call hypotheses or explanations
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of phenomena as models, because those are simplifications in some way
too.
Explanations can be causal or mechanistic. A causal explanation (a
causal model) shows how one physical quantity depends on another
quantity but does not have a mechanism (for example F= G m1m2/r^2,
see cause-effect relationships below). A mechanistic explanation involves
a mechanism explaining the relationship (for example, the liquids cool
during evaporation as the fastest molecules leave and the average kinetic
energy of the remaining molecules decreases). When students develop
models, it is important to ask the following questions:
· What phenomenon, or object, or system are you trying to simplify?
· What are your simplifications?
· How can you justify these simplifying assumptions? or When is the model
applicable?
· Is the model qualitative (if yes, is it causal or mechanistic) or
quantitative?
· What experiments can you conduct to rule out the model?
· What predictions can you make about the outcomes of these
experiments using the model?
· What are the limitations of the model?
Here is an example of analysis of an ideal gas model using the above
questions:
· We are trying to simplify real gases.
· The simplifications are that the particles are identical point-like objects
that have mass but no size, they interact with each other only during
collisions but not at a distance, and their motion obeys Newton’s laws.
· As the interactions of microscopic particles decrease dramatically is the
distance between them is larger than their sizes, we can estimate that in
air for example, the average distance between the particles in air at normal
conditions is about 30 times larger than their diameter, therefore their size
is negligible and there is no interaction at a distance.
· The model is both qualitative and mechanistic and quantitative. The
mechanistic aspect relates to how the model explains why the gas exerts
pressure on the walls of the container. We can quantify the model and use
it to describe the pressure that ideal gas should exert on the walls of a
container (p=1/2 m0nV^2).



· We can test this model to predict how the pressure of the same gas
should depend on the volume or temperature. See relevant experiments
in Chapter 15 of College Physics: Explore and Apply.
· The model is limited to rarefied gases.
There is another important point that we need to consider. It is the
relationship between the models and multiple representations. We can
think of a force diagram or an energy bar chart, for example, as an abstract
model of a phenomenon of interaction of an object with other objects. If
the students view a force diagram or a bar chart in this way, they can
answer the same questions about the diagram as listed above.
Let’s say the students need to model the phenomenon of dribbling a
basketball in place using a bar chart (to learn how to draw bar charts, use
Chapter 7 in College Physics: Explore and Apply)
· First, they need to observe the phenomenon of dribbling in place. They
can choose the ball, Earth, and the floor as a system and the hand that
touches the ball as an external object. The initial state is right after the
hand pushed the ball and it is going down with some kinetic energy and
the final state when the ball comes up to the hand.
· We simplify the situation by ignoring surrounding air and the motion of
Earth. The simplification of Earth as stationary is easily validated, as its
mass is infinitely larger than the ball’s. How can we validate the air
assumption?
· The model is quantitative. According to it, some of the ball’s kinetic
energy is converted to the internal energy of the ball and the floor during
their interactions, the ball does not shoot over the height from which it was
dropped which should have happened if no mechanical energy was lost.
The ball comes back to the same height not higher.
· This analysis also leads to predictions of multiple testing experiments:
what will happen if a person merely drops the basketball, what will happen
if a person pushes harder on the ball at the beginning, etc. We can see
how an abstract model of an energy bar chart allows us to explain
phenomena and predict new phenomena.
· The model is limited to dribbling in air when the distance of the dribble is
much less that Earth’s radius.
Reference to the paper about the models: Etkina, E., Warren, A., &
Gentile, M. (2006). The role of models in physics instruction. The Physics
Teacher, 43(1), 15-20. The figure attached is from the paper.
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Eugenia Etkina shared a link.
Admin
  · 
6d
  · 
Hi all, today is my third post about the habits of mind of physicists. We
started with the elements of physics knowledge and went over
phenomena and models (see my mosts in two previous days). Today my
post is about physical quantities.
Please do not forget to like it or comment on it to make it more visible.
Thank you.
Physical quantities and their relationships characterize models
quantitatively (these are velocity, acceleration, force, electric charge, etc.).
A physical quantity is a feature or a characteristic of a physical
phenomenon that can be measured in some unit. A measuring instrument
(next post) is used to make a quantitative comparison of this characteristic
with a unit of measure. Examples of physical quantities are your height,
your body temperature, the speed of your car, or the temperature of air or
water.
Physical quantities that contain information about the direction of some
quantity are called vector quantities and are written using symbols with an
arrow on top (F, v). Force and velocity are vector quantities. Physical
quantities that do not contain information about direction are called scalar
quantities and are written using italic symbols (m, T, and l). Mass is a
scalar quantity, as is temperature.
It is important to recognize the difference between operational definitions
of the quantities (a= delta v / delta t) and the cause effect relationship (a =
sum of forces/mass) – see causal explanations that I posted about
yesterday.
An operational definition tells us how to determine a specific quantity but
does not tell us why it has a specific value as the variables in the definition
cannot be changed independently (when we double time interval, the
change in velocity doubles). A cause effect relationship tells us what the
quantity depends on as we can change the variables in dependently (the



mass of an object can be doubled without changing the net force exerted
on it).
One of the important features of physical quantities is that they are not
exact numbers with units (or points on a number line), they are intervals.
The value of the interval within which we know the quantity is predicated
on the method that we used to determine it. An excellent document
describing how to help students learn about experimental uncertainties in
the ISLE approach was created by M. Gentile and A. Karelina and can be
found at
https://drive.google.com/.../1bYPf4GzCTtETFT7C9tz4g791MQp... .
When the students are developing a new physical quantity, it is important
to ask them the following questions:
· What phenomenon or a model does this quantity describe?
· How do you define the quantity operationally?
· What are the units of the quantity?
· How does this quantity depend on other known quantities? How do you
know it?
· How can we test this relation experimentally?
· How do we determine the quantity: can we measure it directly or we need
to calculate it using other measurable quantity?
Here is an example of analyzing the physical quantity of acceleration:
· The quantity describes the changes in motion of an object. Operationally
acceleration is defined as as lim of delta v/delta t where delta v is the
change of velocity vector and delta t is the time interval during which this
change occurred. Based on the definition depending the delta t we can
talk about instantaneous acceleration or average acceleration.
· The units of acceleration are m/s^2
· For an inertial reference frame observer, the acceleration of an object (or
system) depends on its mass and the sum of forces exerted on it [insert
equation here]. We can test this cause-effect relationship using an Atwood
machine setup for example.
· We can “measure” the quantity using an accelerometer.
To help student answer the above questions we have developed self-
assessment rubrics. They are at
https://drive.google.com/.../0By53x8SYAF1lT3lwa3o.../view...
Please comment on your thoughts about physical quantities! Thank you!



https://www.facebook.com/groups/320431092109343/posts/1359360661
549709/?__cft__[0]=AZU2uhH_EVlpUE6opHe3RjYo_lwkgmyjBEz1zjzQ
A0EFXLdjGx2HfQYtCnGquySEs9l32eyN_uoE520DkI_5O4uQO2S0iuivt
YqBpMvYDU9QD5XG-
ylMHcFmCq7KM1F1OMDmTCp3dlFY1uuylU0eiWOKyxVq7T1hLjWZjsU
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Eugenia Etkina
Admin
  · 
5d
  · 
Hi all, I continue today the series of posts related to the epistemology of
physics. Remember that epistemology is the study of knowledge: what
elements constitute knowledge and how it is constructed. We continue the
conversation about elements. In my previous posts I wrote about
phenomena, models, and physical quantities. Today is measuring
instruments and physics devices.
1. Measuring instruments help us measure physical quantities (such as a
meter stick, a clock, am ammeter, etc.) Some quantities can be measured
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directly using an appropriate device (time, length, electric current) and
some can only be calculated (kinetic energy, entropy). Here is the list of
questions that the students should be able to answer about any measuring
instrument.
· What physical quantity does this instrument allows us to determine?
· What are the physics principles behind the operation of the instrument?
· What are the rules of the operation of the instrument.
· What are safety procedures (if applicable)?
Below is an example of the analysis of such measuring instrument as a
spring scale to determine unknown forces. (see the example from the
textbook College Physics: Explore and Apply.
· A spring scale allows us to determine an unknown force.
· The principles of operation of a spring scale are Newton’s second law
and superposition of forces. The scale shows the stretch of a spring which
is calibrated in newtons using Hooke’s law. The scale us used to balance
an unknown force. For example, when we use the scale to hang an object
at rest (zero acceleration), the forces that the spring scale and Earth
exerts on the object add to zero (superposition), or balance each other
(Newton's second law, as acceleration is zero). Therefore, the magnitudes
of these forces are the same and the reading of the scale is equal in
magnitude of the force that Earth exerts on the object.
· To have an accurate measurement of an unknown force, the scale and
the object have to have zero acceleration. To have an accurate reading of
the scale, the person reading the scale needs to have their eyes at the
level of the dial.
· What are safety procedures? Do not use the scale for the forces larger
than the largest measurement it reads.
2. Physics devices (a motor, a generator, a mirror, a lens, a battery). When
the students learn encounter a new measuring instrument, it is important
to ask the following questions:
· What is the name of the device?
· What are the main parts of the device?
· What are physics principles/ relations that govern the operation of a
device?
· What are the safety procedures?
We can take as an example an AC electric generator. Here are possible
answers:



· The name is electric generator.
· The main parts are a rotating coil of wire and a stationary magnet or a
rotating magnet and a stationary coil of wire (or a stationary coil and a
rotating magnet).
· The principle of operation is electromagnetic induction: when magnetic
flux through the coil is changing due to the relative motion of the coil and
the magnet, electric current is generated through the coil.
· I did not come up with safety procedures yet. Any ideas?
If you finished the reading, please comment on the post or like it to make
it more visible. Thank you.
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Eugenia Etkina shared a link.
Admin
  · 
4d
  · 
Hi all, late post today. I continue with the last several elements of physics.
Tomorrow we will talk about how those elements are connected logically.
Waring: long post. When you finish reading, please like it or comment on
it. thank you.
1. Testing experiments. These are experiments specifically designed to
test a model/hypothesis/explanation. They are different from the
observational experiments, although they also involve physical
phenomena as we predict their outcome using the idea under test before
conducting those experiments. An example of such testing experiment
can be the famous Galileo’s inclined plane experiment when he was
testing his hypothesis that all objects fall at constant acceleration without
air resistance.
Here are the questions that will help our students design and conduct
testing experiments:
· What is the hypothesis/model/relation to be tested?
· Brainstorm possible experiments whose outcome you can predict using
the hypothesis/model/relation under test. What quantities can you
measure and what quantities can you calculate?
· Make predictions about the outcomes of the experiments that you
designed (before conducting them) as if the hypothesis that you invented
is correct. How does the prediction follow from the hypothesis? Explain.
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https://www.facebook.com/groups/320431092109343/posts/1360052794813829/?__cft__%5B0%5D=AZVM5jeQQvbT6g84btlZpFiZ5E4xByKUknmp14JZbF9PW0xhdDyZDeC9cADhUHlEO0J2T9qQgvbiQp1Fw8v6JPfrWKYj2838hO-nKboE41aJsY1lNbXuLweXE5mZngEAD5RrencoACo7TAOIuTtq-QP8JOoZiW8qVZFF-fM1QGP5GYf7hySgfcJka5-Or_z_-LY&__tn__=%2CO%2CP-R


· What additional simplifying assumptions are you making in your
predictions?
· How do these assumptions might affect the predicted outcome – do they
make the result smaller or larger than actual?
· After you conducted the experiment, how do you know whether the
prediction and outcome match or do not match?
· What is your judgment about the hypothesis/model/relation?
We will analyze Galileo’s inclined plane experiment as an example.
Galileo was testing his hypothesis that when objects fall freely, their speed
increases proportionally to time, in other words v is proportional to t.
As he could not measure the speed directly and the time of fall was always
rather short for the times when people did not have hand held watches,
Galileo decided to measure the distance instead. He designed an
experiment where a small ball rolled down an inclined plane and he made
a prediction of what he should observe if his hypothesis is correct (as well
as assumptions that this motion is similar to the motion fo a falling object).
While he used graphical methods to make the prediction, we can use our
modern mathematical methods to do it: If v = at(where a is the coefficient
of proportionality) then the average speed is at/2. Therefore, the distance
traveled during time t is (at^2)/2. From this reasoning follows that the
distance increases as the square of the time for an object that starts from
rest. Therefore, if the ball covers distance d during the first second, in two
seconds it would cover distance of 4d, in 3 second, 9d and so forth.
Galileo could measure these distances and compare those to predicted.
He also assumed that the motion of a rolling ball down the inclined plane
is similar to the motion of a falling object. It is not clear how Galileo
validated his assumption, but today we can do multiple testing
experiments for his hypothesis that for a falling object without air
resistance v = at. We can use the motion detector to obtain position vs
time graph or design an indirect experiment with a string and fishing
weights. Gorazd Planinsic, did this experiment with his students took a
video. I will ask him to post the video here.
To help students learn to design testing experiments, we have developed
a set of rubrics that can be found at
https://drive.google.com/.../0By53x8SYAF1lUWtJX1N.../view...
2. Predictions of the outcomes of the testing experiments (not to be
confused with hypotheses or models).



A prediction is a statement of the outcome of a particular experiment
(before you conduct it) based on the hypothesis being tested. It says what
should happen in a particular experiment if the hypothesis under test is
correct. Prediction is not a guess. Without knowing what the experiment
is, one cannot make a prediction. A prediction is not equivalent to a
hypothesis but should be based on the hypothesis being tested. In the
above example of Galileo, the hypothesis was that velocity of the objects
is proportional to the time of fall and the prediction was the when the
objects roll down the ramp, the distance that they cover is proportional to
the time squared. Rubrics for the development of the ability to make
predictions are at
https://drive.google.com/.../0By53x8SYAF1lUWtJX1N.../view...
3. Application experiments.
These experiments are different from observational or testing experiments
as to design them one needs to put several tested models together to
achieve a specific goal. They make a bridge between physics and
engineering. The goal can be the measurement of a physical quantity
(how many significant figures of g do we know? How much energy does a
square meter of Earth receive from the Sun? What is the coefficient of
static friction between your shoe and the carpet?) or to build a specific
device (to power an LED without burning it, or to build an electric motor, a
telescope, etc.). Here are the questions that help students design and
analyze application experiments:
· What is the problem that you are trying to solve?
· What experiment can you design to solve the problem?
· What equipment will you use? What physical quantities will you measure
and how will you measure them?
· What is the mathematical procedure that will allow you to use the
measured quantities to solve the problem?
· What additional assumptions are you making? How can you validate
them?
· How will you evaluate the results of your experiment?
· What independent experiment can you design to solve the same
problem?
· After you compared the results of the two experiments, are they the same
or different? How do you know?



An example of a good application experiment is at
http://islevideos.net/experiment.php?topicid=13&exptid=120
4. Assumptions.
Assumptions, as they are understood by physicists, are the things that we
choose to ignore (air resistance, roughness of surfaces, mass of pulleys,
rotational and velocity of Earth, etc.). The ISLE approach activities
encourage students to make the assumptions and evaluate their effect on
the predicted outcome of a testing experiment. The prediction is made
based on the hypothesis under test, but additional assumptions that the
prediction does not take into account might make prediction larger or
smaller that the experimental outcome. Evaluating the effects of additional
assumptions is crucial for testing models/hypotheses. To learn more
about assumptions, read the document written by D.T. Brookes at
https://docs.google.com/.../0By53x8SYAF1lbVN5Sk9P.../edit...
Assumptions.docx

https://www.facebook.com/groups/320431092109343/posts/1361077701
378005/?__cft__[0]=AZXdgHKQreIWJoysIc9DOTZoC-
VU1CBk9av49OTjNCl9Hu0iICnZsINlyWi3C9B4ZJjWZ3eSLnX5WkgnwV
4yuio5uaO_NyiVe55xT_OKFjv0vwQAio4sjYcq2BxYojPyugbUjX2dh6cB
OXmz33wdlzp9vMDdhjKMQfaIIJk8HywGQUNnUS38bWRZqFKCyRVnp
cE&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.
Admin
  · 
22h
  · 
Hello @everyone and Exploring and Applying Physics members! (I am
trying to use the words to make the posts more visible! ) Two things today:
A reminder about our Saturday workshop - 10 am Pacific US Time, 1 pm
Eastern US Time and 7 pm Central European Time. Vibrations. Zoom link:
https://rutgers.zoom.us/my/etkina... password 164680

https://www.facebook.com/groups/320431092109343/posts/1361077701378005/?__cft__%5B0%5D=AZXdgHKQreIWJoysIc9DOTZoC-VU1CBk9av49OTjNCl9Hu0iICnZsINlyWi3C9B4ZJjWZ3eSLnX5WkgnwV4yuio5uaO_NyiVe55xT_OKFjv0vwQAio4sjYcq2BxYojPyugbUjX2dh6cBOXmz33wdlzp9vMDdhjKMQfaIIJk8HywGQUNnUS38bWRZqFKCyRVnpcE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1361077701378005/?__cft__%5B0%5D=AZXdgHKQreIWJoysIc9DOTZoC-VU1CBk9av49OTjNCl9Hu0iICnZsINlyWi3C9B4ZJjWZ3eSLnX5WkgnwV4yuio5uaO_NyiVe55xT_OKFjv0vwQAio4sjYcq2BxYojPyugbUjX2dh6cBOXmz33wdlzp9vMDdhjKMQfaIIJk8HywGQUNnUS38bWRZqFKCyRVnpcE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1361077701378005/?__cft__%5B0%5D=AZXdgHKQreIWJoysIc9DOTZoC-VU1CBk9av49OTjNCl9Hu0iICnZsINlyWi3C9B4ZJjWZ3eSLnX5WkgnwV4yuio5uaO_NyiVe55xT_OKFjv0vwQAio4sjYcq2BxYojPyugbUjX2dh6cBOXmz33wdlzp9vMDdhjKMQfaIIJk8HywGQUNnUS38bWRZqFKCyRVnpcE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1361077701378005/?__cft__%5B0%5D=AZXdgHKQreIWJoysIc9DOTZoC-VU1CBk9av49OTjNCl9Hu0iICnZsINlyWi3C9B4ZJjWZ3eSLnX5WkgnwV4yuio5uaO_NyiVe55xT_OKFjv0vwQAio4sjYcq2BxYojPyugbUjX2dh6cBOXmz33wdlzp9vMDdhjKMQfaIIJk8HywGQUNnUS38bWRZqFKCyRVnpcE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1361077701378005/?__cft__%5B0%5D=AZXdgHKQreIWJoysIc9DOTZoC-VU1CBk9av49OTjNCl9Hu0iICnZsINlyWi3C9B4ZJjWZ3eSLnX5WkgnwV4yuio5uaO_NyiVe55xT_OKFjv0vwQAio4sjYcq2BxYojPyugbUjX2dh6cBOXmz33wdlzp9vMDdhjKMQfaIIJk8HywGQUNnUS38bWRZqFKCyRVnpcE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1361077701378005/?__cft__%5B0%5D=AZXdgHKQreIWJoysIc9DOTZoC-VU1CBk9av49OTjNCl9Hu0iICnZsINlyWi3C9B4ZJjWZ3eSLnX5WkgnwV4yuio5uaO_NyiVe55xT_OKFjv0vwQAio4sjYcq2BxYojPyugbUjX2dh6cBOXmz33wdlzp9vMDdhjKMQfaIIJk8HywGQUNnUS38bWRZqFKCyRVnpcE&__tn__=%2CO%2CP-R


Second I continue with the types of reasoning that physicists use to
construct knowledge. If you missed my post from February 14th, please
read it first before you read this one. That post seems to be invisible for
many people no matter what I do. Here is the next type of reasoning -
SPHERICAL COW REASONING:
Spherical cow reasoning
Wikipedia, defines spherical cow reasoning as “a humorous metaphor for
highly simplified scientific models of complex phenomena. Originating in
theoretical physics, the metaphor refers to physicists' tendency to reduce
a problem to the simplest form imaginable in order to make calculations
more feasible, even if the simplification hinders the model's application to
reality.” (https://en.wikipedia.org/wiki/Spherical_cow... )
Although Wikipedia considers the spherical cow metaphor humorous, it
lies at the heart of physics – simplifying an incredibly complicated world to
be able to explain and predict it. While the language of spherical cows is
not used in education, we engage our students in “spherical cow”
reasoning every time we ask them to ignore friction, air resistance,
curvature of Earth’s surface, dependance of g on the distance from the
center of Earth and so forth. We teach them Newton’s laws that are only
applicable in inertial reference frames while as observers we, being on a
rotating and revolving Earth, are clearly non-inertial reference frame
observers. We do it as the effects of the above factors are small compared
to the main factors affecting the phenomena and, if ignored, still lead to
the predictions supported by the experiments. The problem is that very
often our students and even teachers are not aware that a particular
approach ignores some factor. A great example is the formulation of
Newton’s first law in most American introductory textbooks. Every object
continues moving at constant velocity if there are no external forces
exerted on it. This formulation (or anything similar) leads the students to
believe that the above is always true. But if an observer is accelerating
themselves, then this law does not work.
We teach our students Newton’s laws often forgetting their biggest
limitation - the observer! The second and third laws do not work for most
observers on Earth and our students experience this every day when they
on a school bus or in a car going to school. They feel being pushed forward
and backward without any extra objects interacting with them when the
bus starts or stops. They see other objects accelerating without any extra



forces exerted on them. How often do we bring these experiences in
class? The reason for them is that when you are an observer in an
accelerating reference frame, Newton's second law does not work. And
therefore, the role of the first law is to limit the observers to only those who
do not accelerate themselves. This nuanced meaning of the law is often
lost in a traditional statement about EVERY OBJECT CONTINUES BLAH
BLAH BLAH. No, every object does not continue. It only does if the person
observing this object does not accelerate themselves. We can see
Newton's first law as the statement of the existence of the inertial
reference frame observers. Sounds wild, right?
The above example of Newton’s first law shows the importance of
discussing with the students what simplifications they are making when
developing explanations/models or solving problems. Helping physics
teachers develop the awareness of the ever-present spherical cow
reasoning in physics teachers is infinitely more important.

https://www.facebook.com/groups/320431092109343/posts/1363362404
482868/?__cft__[0]=AZWUkKZ2kTO9bXMs0gYGRXav1zSCkPsFPcj9V
SqFGlR6ikBjwxSkFjX3FGZVsNmsXxCHSkwGqew1_YVYhgTBBeK4z1T
CjpXArLSGgTWKiwZAT6TjXv73-
ey6oQf3eT4cJRAoCLJWTwRIozUKV8aP2c9YsSlzh6RJLEiruqph5SXx6
wGO32f7LrUBdCKV-6D8Gm4&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
5d
  · 
Hi Exploring and Applying Physics people! We had a really nice workshop
for Vibrational motion. The link to the zoom recording is at
https://rutgers.zoom.us/.../zb3K7aJwbTYmgRSVuPgNDLRi0Oble... the
password is 5@4Ve^n+ 
The link to the slides with all other links in them is at
https://docs.google.com/.../1BNeKfhG7fXQ9xZn1MDUT.../edit...

https://www.facebook.com/groups/320431092109343/posts/1363362404482868/?__cft__%5B0%5D=AZWUkKZ2kTO9bXMs0gYGRXav1zSCkPsFPcj9VSqFGlR6ikBjwxSkFjX3FGZVsNmsXxCHSkwGqew1_YVYhgTBBeK4z1TCjpXArLSGgTWKiwZAT6TjXv73-ey6oQf3eT4cJRAoCLJWTwRIozUKV8aP2c9YsSlzh6RJLEiruqph5SXx6wGO32f7LrUBdCKV-6D8Gm4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1363362404482868/?__cft__%5B0%5D=AZWUkKZ2kTO9bXMs0gYGRXav1zSCkPsFPcj9VSqFGlR6ikBjwxSkFjX3FGZVsNmsXxCHSkwGqew1_YVYhgTBBeK4z1TCjpXArLSGgTWKiwZAT6TjXv73-ey6oQf3eT4cJRAoCLJWTwRIozUKV8aP2c9YsSlzh6RJLEiruqph5SXx6wGO32f7LrUBdCKV-6D8Gm4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1363362404482868/?__cft__%5B0%5D=AZWUkKZ2kTO9bXMs0gYGRXav1zSCkPsFPcj9VSqFGlR6ikBjwxSkFjX3FGZVsNmsXxCHSkwGqew1_YVYhgTBBeK4z1TCjpXArLSGgTWKiwZAT6TjXv73-ey6oQf3eT4cJRAoCLJWTwRIozUKV8aP2c9YsSlzh6RJLEiruqph5SXx6wGO32f7LrUBdCKV-6D8Gm4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1363362404482868/?__cft__%5B0%5D=AZWUkKZ2kTO9bXMs0gYGRXav1zSCkPsFPcj9VSqFGlR6ikBjwxSkFjX3FGZVsNmsXxCHSkwGqew1_YVYhgTBBeK4z1TCjpXArLSGgTWKiwZAT6TjXv73-ey6oQf3eT4cJRAoCLJWTwRIozUKV8aP2c9YsSlzh6RJLEiruqph5SXx6wGO32f7LrUBdCKV-6D8Gm4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1363362404482868/?__cft__%5B0%5D=AZWUkKZ2kTO9bXMs0gYGRXav1zSCkPsFPcj9VSqFGlR6ikBjwxSkFjX3FGZVsNmsXxCHSkwGqew1_YVYhgTBBeK4z1TCjpXArLSGgTWKiwZAT6TjXv73-ey6oQf3eT4cJRAoCLJWTwRIozUKV8aP2c9YsSlzh6RJLEiruqph5SXx6wGO32f7LrUBdCKV-6D8Gm4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1363362404482868/?__cft__%5B0%5D=AZWUkKZ2kTO9bXMs0gYGRXav1zSCkPsFPcj9VSqFGlR6ikBjwxSkFjX3FGZVsNmsXxCHSkwGqew1_YVYhgTBBeK4z1TCjpXArLSGgTWKiwZAT6TjXv73-ey6oQf3eT4cJRAoCLJWTwRIozUKV8aP2c9YsSlzh6RJLEiruqph5SXx6wGO32f7LrUBdCKV-6D8Gm4&__tn__=%2CO%2CP-R


The summary slide of what people learned is pasted below. Participants,
please comment! 
Our next workshop in March will be for Static electricity. It was the choice
of the participants of the Vibrations workshop. I will announce possible
dates in a couple of days. Thank you, Exploring and Applying Physics
group members!

https://www.facebook.com/groups/320431092109343/posts/1365024264
316682/?__cft__[0]=AZXwYUp2o45V08t4v97Izi8z1AypcdxqXZ0hkaz3S-
C71cqw9PuzCQpYm0d8PDYQXgeE7EYPQbMbSqB4o_oqBaydIUlhkUg
MaoWygosruB3kkjQcV5748tvigjN8Ppj5t4-
HQHq_IWD2R9lWpwStSv9EiIZWtXpLWFZrkUQgUsFIEr0GVk7anZW6T
QBTLl1iIk0&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.
Admin
  · 
4d
  · 
Hi all at Exploring and Applying Physics, three things today. First, as I said
before, the posts are becoming invisible on Facebook. Probably some

https://www.facebook.com/groups/320431092109343/posts/1365024264316682/?__cft__%5B0%5D=AZXwYUp2o45V08t4v97Izi8z1AypcdxqXZ0hkaz3S-C71cqw9PuzCQpYm0d8PDYQXgeE7EYPQbMbSqB4o_oqBaydIUlhkUgMaoWygosruB3kkjQcV5748tvigjN8Ppj5t4-HQHq_IWD2R9lWpwStSv9EiIZWtXpLWFZrkUQgUsFIEr0GVk7anZW6TQBTLl1iIk0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1365024264316682/?__cft__%5B0%5D=AZXwYUp2o45V08t4v97Izi8z1AypcdxqXZ0hkaz3S-C71cqw9PuzCQpYm0d8PDYQXgeE7EYPQbMbSqB4o_oqBaydIUlhkUgMaoWygosruB3kkjQcV5748tvigjN8Ppj5t4-HQHq_IWD2R9lWpwStSv9EiIZWtXpLWFZrkUQgUsFIEr0GVk7anZW6TQBTLl1iIk0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1365024264316682/?__cft__%5B0%5D=AZXwYUp2o45V08t4v97Izi8z1AypcdxqXZ0hkaz3S-C71cqw9PuzCQpYm0d8PDYQXgeE7EYPQbMbSqB4o_oqBaydIUlhkUgMaoWygosruB3kkjQcV5748tvigjN8Ppj5t4-HQHq_IWD2R9lWpwStSv9EiIZWtXpLWFZrkUQgUsFIEr0GVk7anZW6TQBTLl1iIk0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1365024264316682/?__cft__%5B0%5D=AZXwYUp2o45V08t4v97Izi8z1AypcdxqXZ0hkaz3S-C71cqw9PuzCQpYm0d8PDYQXgeE7EYPQbMbSqB4o_oqBaydIUlhkUgMaoWygosruB3kkjQcV5748tvigjN8Ppj5t4-HQHq_IWD2R9lWpwStSv9EiIZWtXpLWFZrkUQgUsFIEr0GVk7anZW6TQBTLl1iIk0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1365024264316682/?__cft__%5B0%5D=AZXwYUp2o45V08t4v97Izi8z1AypcdxqXZ0hkaz3S-C71cqw9PuzCQpYm0d8PDYQXgeE7EYPQbMbSqB4o_oqBaydIUlhkUgMaoWygosruB3kkjQcV5748tvigjN8Ppj5t4-HQHq_IWD2R9lWpwStSv9EiIZWtXpLWFZrkUQgUsFIEr0GVk7anZW6TQBTLl1iIk0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1365024264316682/?__cft__%5B0%5D=AZXwYUp2o45V08t4v97Izi8z1AypcdxqXZ0hkaz3S-C71cqw9PuzCQpYm0d8PDYQXgeE7EYPQbMbSqB4o_oqBaydIUlhkUgMaoWygosruB3kkjQcV5748tvigjN8Ppj5t4-HQHq_IWD2R9lWpwStSv9EiIZWtXpLWFZrkUQgUsFIEr0GVk7anZW6TQBTLl1iIk0&__tn__=%2CO%2CP-R


algorithms changed. While before each post had 500-1000 views, the
latest posts have 20-50 views. The only person who sees this number is
me as the owner and it makes me sad. Please, if you want this group to
continue, check the posts every day and comment. Thank you.
Second, I am thinking about the following possible dates for static
electricity workshop: March 11 or March 18. Any preferences? I will post
the poll tomorrow, but this is just heads up.
Finally, I continue with the types of reasoning that physicists use. We
discussed inductive and spherical cow reasoning, the next one is
analogical.
· Analogical reasoning
Analogical reasoning is often used when we wish to explain a new
phenomenon using something that we know using the word “like”. Analogy
is a cognitive device and should not be confused with metaphor, which is
a figure of speech. When the word “like” is dropped an analogy becomes
a metaphor. For example, we can say that time is precious like money is.
In this case, money is an analogy for time. But when we say: “Don’t waste
my time”, we do not refer to money as analogy but we speak about time
as we would speak about money.
When we make analogies, we are trying to understand/explain some new
phenomenon using our knowledge of a familiar phenomenon. The new
phenomenon is called a “target” and the known phenomenon – a “base”.
Making an analogy is in a way mapping the objects and their relationships
in a target to the known objects and their relationships between objects in
the base (Glynn, Duit & Thiele, 2012).
For example, a common analogy is to say that electric charge flows in a
circuit (target) like water flows through a closed pipe system (base)
(Gentner & Gentner, 2014) with the battery (object) being analogous to
the pump (object). While a battery does not look like a pump, its
relationship to other parts of the electric circuit is like the relationship of a
pump to the parts of a closed water system. There are two important
habits of mind when using analogical reasoning:
1. We should not forget that every analogy has limitations or situations
when the analogy is no longer valid. For example, this analogy cannot
explain the short circuit phenomenon in an electric circuit.
2. Research shows that it is much more effective when the students come
up with analogies to help them understand something, instead of the



instructor providing them with analogies, as sometimes what is a base for
the teacher is not familiar to the students (Gentner and Gentner, 2014).
Research also shows that in physics analogies with time become
metaphors (Brookes & Etkina, 2006). For example, when physicists were
first figuring out what electric current was, they had a model of a
weightless fluid of positive electric charge moving through the circuit.
Then, as water is also a fluid, it became an analogy for the movement of
the electric charge. But now we simply say: “Current flows”, which is a
metaphor based on the original analogy.
Analogical reasoning plays an important role in the ISLE process. When
the students are developing a mechanistic explanation of a phenomenon,
they almost always use analogical reasoning. Such reasoning allows them
to relate the new explanation/mechanism to something that they already
know.
For example, in the case of explaining how a disturbance can propagate
along a string, they come up with an analogy of multiple springs strung
together. When one spring is pulled, it pulls on the next one, and so forth.
This is how the disturbance spreads along the string without carrying any
material.
When preparing future physics teachers, it is important to encourage them
to come up with their own analogies and when they do so, ask for the
mapping of objects and relationships and, most importantly, the
limitations. Habitual searching for analogies is a common habit of mind of
physicists.
References:
Glynn, S. M., Duit, R., & Thiele, R. B. (2012). Teaching science with
analogies: A strategy for constructing knowledge. In Learning science in
the schools (pp. 259-286). Routledge.
Gentner, D., & Gentner, D. R. (2014). Flowing waters or teeming crowds:
Mental models of electricity. In Mental models (pp. 107-138). Psychology
Press.
Brookes, D. T. & Etkina, E. (2007). Using conceptual metaphor and
functional grammar to explore how language used in physics affects
student learning. Physical Review, Special Topics, Physics Education
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https://www.facebook.com/groups/320431092109343/posts/1365438774
275231/?__cft__[0]=AZX0jYhKOl5GDV4_6GUuYiCIuHdSMekwGmXo0v
KuWp5P_orFuVtNhqmIvv2gpAkN9aRJFxWVk3hBujLF9bGIsRrB8Y5eXti
PeaJa7NB9P3X9p_aGG79pB5PORSUWEWidqfiE5OKT5II_Fl1VPsnExz
o8Z21vVj44tFQXV9vvWUsJ94CHfs2AB3q2qI2pqLI0WN0&__tn__=%2C
O%2CP-R

Eugenia Etkina
Admin
  · 
3d
  · 
Hi all Exploring and Applying Physics people! Today is my next post
related to the epistemology of physics. This time it is about hypothetico
deductive reasoning, the key reasoning that distinguishes science from
religion. The post is long. Please do not forget to like or comment when
you finish reading it. Thank you.
· Hypothetico-deductive reasoning
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We already touched up on this reasoning when we discussed testing
experiments and predictions as elements of physics and elements of the
ISLE process. According to Encyclopedia Britannica “hypothetico-
deductive method, also called H-D method or H-D, procedure for the
construction of a scientific theory that will account for results obtained
through direct observation and experimentation and that will, through
inference, predict further effects that can then be verified or disproved by
empirical evidence derived from other experiments.”
Galileo used the H-D method when he made predictions of the outcome
of his inclined plane experiment and then made a judgement about the
motion of falling objects based on the outcomes of the experiment. Arthur
Eddington used H-D reasoning when he predicted the deflection of the
position of starts using newly proposed general relativity by Albert
Einstein. H-D method used in science is crucial as is separates science
from religion. When a scientist proposes a hypothesis, even if it explains
all known phenomena, the hypothesis needs to be potentially falsifiable
through some experiment. If there is no experiment that can potentially
reject the hypothesis, the hypothesis is not scientific.
H-D methods is used in the ISLE process when we make predictions of
the outcomes of the testing experiments using a hypothesis under test and
then make judgement about the hypothesis based on the outcomes of the
experiment.
This is how the logical progression works: If such and such [hypothesis] is
true and I do such and such [testing experiment], then such and such
should happen [prediction] because[explicit connection between the
hypothesis and the prediction]. But, such and such [prediction]did not
happen [outcome of the testing experiment], therefore such and such
[hypothesis] is not true [judgement]. Or: And such and such [prediction]
happened [outcome of the testing experiment], therefore such and such
[hypothesis] has not been rejected yet.
The following prompts help students develop H-D reasoning:
· What is the phenomenon(a) that your hypothesis explains?
· What is the hypothesis? Can you come up with a different one?
· Can you design an experiment whose outcome you can predict using
this hypothesis?
· What should be the outcome of the experiment if your hypothesis is true?
How do you know? Explain.



· After you conduct the experiment, how would you know if the outcome
matched or did not match the prediction, especially when the experiment
is quantitative?
· What are experimental uncertainties in your testing experiment? How do
they affect your prediction?
· What are additional assumptions (additional to the hypothesis under test)
that you made in your prediction? Will the assumptions, if not validated,
lead to the outcome larger or smaller than predicted?
· How can you validate your assumptions?
· After you conducted the experiment, what is your judgement about the
hypothesis?
We have an example in Chapter 22 of the textbook where we use H-D
reasoning when to test a hypothesis that each point of an extended source
emits one ray of light. There the reasoning was as follows (see attached
screen shot)):
If such and such [our hypothesis that each point of an extended light
source sends one light ray] is true and I do such and such [cover the light
bulb with aluminum foil with a tiny hole it in], then such and such should
happen [we should see a tiny light spot on the wall] because [when that
one light ray hits the wall, some of this light will reflect to our eyes]. But,
such and such [the tiny light spot] did not happen [in fact the whole wall
was brightly lit], therefore such and such [the hypothesis that each point
of an extended source of light emits one ray] is [not true].
How can we help pre-and in-service physics teachers develop H-D
reasoning? As every other scientific ability, they need to first learn the
steps of the logical chain when testing simple hypotheses. After they
design a first testing experiment and make a prediction about its outcome,
they need to reflect on the steps and record those steps as shown in the
example above. Then, when they test every new idea that they devise,
they need to carefully word the prediction using the language shown
above. Over the years we observed several difficulties with this process:
· Teachers confuse explanations/hypotheses with predictions.
· They wish to run testing experiments to “see what happens” without
making predictions.
· They do not use hypotheses to make predictions.
· They do not follow the H-D progression in their reasoning putting the
description of the experiment after if: “ifI do such and such, then such and



such will happen”. This logical chain does not follow hypothetico deductive
reasoning logical flow as there is no hypothesis and no deduction based
on the hypothesis.
In Chapter 1 of the College Physics: Explore and Apply textbook and of
the ALG/OALG we have three activities that will help you practice such
reasoning. In addition, we suggest reading activities that help students
develop H-D reasoning skills. Such activities consist of the students
reading a scientific text that describes a process of the development of a
specific idea in physics and annotating it to note elements of physics (see
ALG and OALG Chapter 1).
I will post tomorrow and example of such activity. If you read the post, you
know what to do.
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Eugenia Etkina
Admin
  · 
1d
  · 
#theory
Hi all Exploring and Applying Physics, two things today. Yesterday I
posted the poll for our next meeting on electric charge and force. While a
100% of those who voted are for March 11, only 5 people responded.
Please cast your vote (see yesterday's post).
Today, I continue the habits of mind of physicists that we, as teachers,
need ot develop. We talked about the elements of physics first and then
the reasoning processes. One thing was left out. THEORY. It seems like
it is an element of physics but without all the ways of reasoning that
physicists use, one cannot understand what this word means (some US
politicians definitely do not, as some of them proposed to remove theory
for teaching science and leave only FACTS). So, the discussion of the
term "theory" comes after the reasoning. It is below. Please like or
comment on the post to make it more visible. Thank you.
Theory
The word “theory” is probably the most misunderstood and misused word
in physics and in everyday language. Looking up the word “theory” in
search engines we find the following definitions: “a supposition or a
system of ideas intended to explain something, especially one based on
general principles independent of the thing to be explained”, an “an idea
used to account for a situation or justify a course of action” and the
synonyms that are listed are hypothesis, conjecture, speculation, etc.
From these definitions and synonyms it looks like when we say “theory”
we are speculating and there is no “proof”. However, if we look up the
word “scientific theory”, the definition comes back completely different.
From Wikipedia: “A scientific theory is an explanation of an aspect of the
natural world and universe that has been repeatedly tested and
corroborated using accepted protocols of observation (read observational
experiments), measurement, and evaluation of results (read patterns).
Where possible, theories are tested under controlled conditions in an



experiment (read testing experiments). In circumstances not amenable to
experimental testing, theories are evaluated through principles of
abductive reasoning (astronomy for example) that seeks the simplest and
most likely conclusion from a set of observations (Occam's razor).
Established scientific theories have withstood rigorous scrutiny and
embody scientific knowledge.” This is quite different from a speculation,
right?
If we think of physics, then we have for example:
· Newtonian Theory which explains the wide range of mechanical
phenomena involving macroscopic objects at the speeds much smaller
that the speed of light; has its own set of physical quantities, conceptual
and mathematical models which were tested in numerous experiments,
measuring instruments and physics devices, and has its own limitations;
· Kinetic Molecular Theory which explains a wide range of mechanical and
thermal phenomena involving microscopic objects, has its own set of
physical quantities, conceptual and mathematical models which were
tested in numerous experiments, measuring instruments and physics
devices and has its own limitations;
· Special Relativity Theory which explains a wide range of mechanical
phenomena involving macroscopic and microscopic objects moving at the
speeds close to the speed of light, has its own set of physical quantities,
conceptual and mathematical models which were tested in numerous
experiments, measuring instruments and physics devices and has its own
limitations.
From the examples below we see that the word theory in physics is much
more specific than even the definition of a scientific theory in Wikipedia.
To be called a “theory” in physics, a set of knowledge has to account for a
wide variety of observational data, has its own set of physical quantities
and mechanistic and causal explanations and mathematical models
relating those quantities, has been tested in numerous testing
experiments, and applied for practice. All kinds of reasoning, inductive,
hypothetico-deductive, analogical and abductive are used to create the
conceptual and mathematical structure of the “theory”. The development
and testing of these models is impossible without special measuring
instruments and physics devices. Therefore, all of the elements of physics
knowledge discussed above and all types of reasoning come together to
form a “theory” in physics. And finally, each theory has its own very



carefully defined set of limitations – statements when it can be applied to
produce predictions that match the outcomes of the testing experiments.
Thus, the word “theory” in physics and in science in general is as far from
a “hypothesis” or a “speculation” as a finished house is far from individual
bricks, doors, window frames, etc. Only a proper understanding of the
word “theory” would allow teachers and students to argue against those
who think that science education should only involve “facts”.
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Eugenia Etkina shared a link.
Admin
  · 
1d
  · 
#speedoflight
Hi Exploring and Applying Physics people! I just watched this movie made
by slo mo guys, it is incredible. Enjoy! You can use it in any light related
unit. https://interestingengineering.com/.../youtubers-film-the...
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%2CP-R

Eugenia Etkina
Admin
 
  · 
#electrostaticsworkshop
Hi all Exploring and Applying Physics people! I just created an event for
our workshop on electrostatics. Please sign up there! March 11 as this is
the day for which the majority voted. We have workshops about how to
implement the ISLE approach in different physics topics every month. If
you have not attended one, it is never late to start. People from all over
the world get together to talk about teaching and learning physics, it is truly
exciting. 
This worksop, similar to the Vibrations will show how to use all of the
multiple representations that we have learned so far to analyze complex
physics phenomena. I am attaching the screen shot showing how we use
energy bar charts to help students come up with the idea of negative
electric energy for the interacting charges of the opposite sign. Research
shows that it is a very difficult idea for the students. 
Please sign up! And please like or comment on this message to make it
more visible. Thank you!
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https://www.facebook.com/groups/320431092109343/posts/1368038964
015212/?__cft__[0]=AZVQJRNA7nE9Laq3v57pnjKy94D5NmLRe7Odod
0LXE23lvFc3Dk-
sQA1NmyB1Bt1FC1A6M80Z1BvxwbmsFqaQjiRs4NZ5HiMwOihEJXrMg
pvMVDwuSQCdq0xvirO2PKSuFO75ybqW92IdzhyWaWvTvxA&__tn__=
%2CO%2CP-R

Eugenia Etkina
Admin
  · 
February 24 at 3:53 PM
  · 
#waves
Hi all Exploring and Applying Physics people! Yesterday I posted about
our next workshop for Static Electricity on March 11.  The post is invisible
for most of the group members. Only 57 people viewed it so far and regular
numbers after 1 days are 400-500. Please check it out and go to your

https://www.facebook.com/groups/320431092109343/posts/1368038964015212/?__cft__%5B0%5D=AZVQJRNA7nE9Laq3v57pnjKy94D5NmLRe7Odod0LXE23lvFc3Dk-sQA1NmyB1Bt1FC1A6M80Z1BvxwbmsFqaQjiRs4NZ5HiMwOihEJXrMgpvMVDwuSQCdq0xvirO2PKSuFO75ybqW92IdzhyWaWvTvxA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1368038964015212/?__cft__%5B0%5D=AZVQJRNA7nE9Laq3v57pnjKy94D5NmLRe7Odod0LXE23lvFc3Dk-sQA1NmyB1Bt1FC1A6M80Z1BvxwbmsFqaQjiRs4NZ5HiMwOihEJXrMgpvMVDwuSQCdq0xvirO2PKSuFO75ybqW92IdzhyWaWvTvxA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1368038964015212/?__cft__%5B0%5D=AZVQJRNA7nE9Laq3v57pnjKy94D5NmLRe7Odod0LXE23lvFc3Dk-sQA1NmyB1Bt1FC1A6M80Z1BvxwbmsFqaQjiRs4NZ5HiMwOihEJXrMgpvMVDwuSQCdq0xvirO2PKSuFO75ybqW92IdzhyWaWvTvxA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1368038964015212/?__cft__%5B0%5D=AZVQJRNA7nE9Laq3v57pnjKy94D5NmLRe7Odod0LXE23lvFc3Dk-sQA1NmyB1Bt1FC1A6M80Z1BvxwbmsFqaQjiRs4NZ5HiMwOihEJXrMgpvMVDwuSQCdq0xvirO2PKSuFO75ybqW92IdzhyWaWvTvxA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1368038964015212/?__cft__%5B0%5D=AZVQJRNA7nE9Laq3v57pnjKy94D5NmLRe7Odod0LXE23lvFc3Dk-sQA1NmyB1Bt1FC1A6M80Z1BvxwbmsFqaQjiRs4NZ5HiMwOihEJXrMgpvMVDwuSQCdq0xvirO2PKSuFO75ybqW92IdzhyWaWvTvxA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1368038964015212/?__cft__%5B0%5D=AZVQJRNA7nE9Laq3v57pnjKy94D5NmLRe7Odod0LXE23lvFc3Dk-sQA1NmyB1Bt1FC1A6M80Z1BvxwbmsFqaQjiRs4NZ5HiMwOihEJXrMgpvMVDwuSQCdq0xvirO2PKSuFO75ybqW92IdzhyWaWvTvxA&__tn__=%2CO%2CP-R


EVENTS on Facebook and sign up for the workshop. As we skipped a
large number of topics moving from Chapter 10 to Chapter 17, I will be
commenting on those in my posts without the workshops. The next
chapter after 10, is guess what? 11!!!! 11 is about Waves. It is a very long
and rich chapter as it includes traveling waves, standing waves and
sound. If you have the textbook College Physics: Explore and Apply and
are using the ALG/OALG, please post your questions here. 
I will start with how we help students learn what a wave is - the transfer of
energy without the transfer of matter. We ask them to go to a nearest
pond, river or even a big puddle and drop a small object into it (actually,
spitting from a bridge works the best). And then observe and video what
they see. They observe a series of circles spreading from the point where
the object hits the surface. There are two explanations of these circles -
the water is rushing out disturbed by the object or the water parts vibrate
up and down pulling the nearby parts creating the spread. How can they
test those two hypotheses? Here is the video for the observational
experiment. What can be a testing experiment?
https://mediaplayer.pearsoncmg.com/.../sci-phys-egv2e-alg…

https://www.facebook.com/groups/320431092109343/posts/1368644193
954689/?__cft__[0]=AZWdErKlyide3nyQkhWYVJ8boAQjHQE_DoFEGg
cnHCh5-
W5P0FepJnUN4nJNLSpOKuJ8VEngZgkuEd_zy0KyqQbtHGFn385jnjfy
C4uQ-
AuPAwfD_Aqc0nGM3PjX4lBJNXGamWJSGIsXoUFvu4xrq9lD9ObGkKh
JYCCx1IaDHj1qfHBu-8bqqxLekjh4pgnPiUA&__tn__=%2CO%2CP-R

Eugenia Etkina

https://mediaplayer.pearsoncmg.com/.../sci-phys-egv2e-alg%E2%80%A6
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https://www.facebook.com/groups/320431092109343/posts/1368644193954689/?__cft__%5B0%5D=AZWdErKlyide3nyQkhWYVJ8boAQjHQE_DoFEGgcnHCh5-W5P0FepJnUN4nJNLSpOKuJ8VEngZgkuEd_zy0KyqQbtHGFn385jnjfyC4uQ-AuPAwfD_Aqc0nGM3PjX4lBJNXGamWJSGIsXoUFvu4xrq9lD9ObGkKhJYCCx1IaDHj1qfHBu-8bqqxLekjh4pgnPiUA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1368644193954689/?__cft__%5B0%5D=AZWdErKlyide3nyQkhWYVJ8boAQjHQE_DoFEGgcnHCh5-W5P0FepJnUN4nJNLSpOKuJ8VEngZgkuEd_zy0KyqQbtHGFn385jnjfyC4uQ-AuPAwfD_Aqc0nGM3PjX4lBJNXGamWJSGIsXoUFvu4xrq9lD9ObGkKhJYCCx1IaDHj1qfHBu-8bqqxLekjh4pgnPiUA&__tn__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1368644193954689/?__cft__%5B0%5D=AZWdErKlyide3nyQkhWYVJ8boAQjHQE_DoFEGgcnHCh5-W5P0FepJnUN4nJNLSpOKuJ8VEngZgkuEd_zy0KyqQbtHGFn385jnjfyC4uQ-AuPAwfD_Aqc0nGM3PjX4lBJNXGamWJSGIsXoUFvu4xrq9lD9ObGkKhJYCCx1IaDHj1qfHBu-8bqqxLekjh4pgnPiUA&__tn__=%2CO%2CP-R


Admin
  · 
February 25 at 7:55 PM
  · 
#waves
Hi all people Exploring and Applying Physics! I continue about waves
today. Before we get into how students in ISLE learn the mathematical
description of waves, I would like to comment on the traditional
mathematical description where the main relationship for waves is written
as v=lambda X f. This is a very confusing way to write the relationship as
it contradicts the main idea that for traveling waves speed does not
depend on the wavelength (it sometimes depends on the frequency if we
deal with dispersion, but for mechanical waves our students study this is
not the case). It is the wavelength that depends on the frequency and
speed. Therefore it is important that the students first investigate and find
that the frequency - the number of full cycles for each point of a wave (or
a period) only depends on the source - how it is vibrating and the speed -
how far the disturbance travels in 1 second depends on the medium. The
wavelength is the distance between two points in a wave the vibrate
exactly the same way. This distance, as the students will find through the
activities that I will describe tomorrow, depends both on the source of the
wave motion and on the medium in which the wave propagates. The
frequency and speed can be changed independently of each other, while
as we will find out, the wavelength, as we will see, cannot be varied
independently of one of them. It always surprises me when the textbooks
introduce the relationship between those three as v=lambdaf or v=
lambda/T. It should be lambda=v/f or lambda=vT.
Please do not forget to like the post or comment on it. Thank you.

https://www.facebook.com/groups/320431092109343/posts/1369372433
881865/?__cft__[0]=AZX09WYlpJP3DkoTIm68aOEU8iz9ZlzSMe8KFo0
m93eMwOhV2GvOko3Ke5c9jDjhughdiLOCxGoL-
r5j0fGKoTlszCHesoed9w4mNsXUPL0aq6EtHXjBPCHwj2Hd8Q5sYP-
2UlorVy29dV5BfE_7W2aaLKEL3RbGAIXpFGnAwXUO7qw4z_C2IUaW
6-MeJjcKE0U&__tn__=%2CO%2CP-R

https://www.facebook.com/groups/320431092109343/posts/1369372433881865/?__cft__%5B0%5D=AZX09WYlpJP3DkoTIm68aOEU8iz9ZlzSMe8KFo0m93eMwOhV2GvOko3Ke5c9jDjhughdiLOCxGoL-r5j0fGKoTlszCHesoed9w4mNsXUPL0aq6EtHXjBPCHwj2Hd8Q5sYP-2UlorVy29dV5BfE_7W2aaLKEL3RbGAIXpFGnAwXUO7qw4z_C2IUaW6-MeJjcKE0U&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1369372433881865/?__cft__%5B0%5D=AZX09WYlpJP3DkoTIm68aOEU8iz9ZlzSMe8KFo0m93eMwOhV2GvOko3Ke5c9jDjhughdiLOCxGoL-r5j0fGKoTlszCHesoed9w4mNsXUPL0aq6EtHXjBPCHwj2Hd8Q5sYP-2UlorVy29dV5BfE_7W2aaLKEL3RbGAIXpFGnAwXUO7qw4z_C2IUaW6-MeJjcKE0U&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1369372433881865/?__cft__%5B0%5D=AZX09WYlpJP3DkoTIm68aOEU8iz9ZlzSMe8KFo0m93eMwOhV2GvOko3Ke5c9jDjhughdiLOCxGoL-r5j0fGKoTlszCHesoed9w4mNsXUPL0aq6EtHXjBPCHwj2Hd8Q5sYP-2UlorVy29dV5BfE_7W2aaLKEL3RbGAIXpFGnAwXUO7qw4z_C2IUaW6-MeJjcKE0U&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1369372433881865/?__cft__%5B0%5D=AZX09WYlpJP3DkoTIm68aOEU8iz9ZlzSMe8KFo0m93eMwOhV2GvOko3Ke5c9jDjhughdiLOCxGoL-r5j0fGKoTlszCHesoed9w4mNsXUPL0aq6EtHXjBPCHwj2Hd8Q5sYP-2UlorVy29dV5BfE_7W2aaLKEL3RbGAIXpFGnAwXUO7qw4z_C2IUaW6-MeJjcKE0U&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1369372433881865/?__cft__%5B0%5D=AZX09WYlpJP3DkoTIm68aOEU8iz9ZlzSMe8KFo0m93eMwOhV2GvOko3Ke5c9jDjhughdiLOCxGoL-r5j0fGKoTlszCHesoed9w4mNsXUPL0aq6EtHXjBPCHwj2Hd8Q5sYP-2UlorVy29dV5BfE_7W2aaLKEL3RbGAIXpFGnAwXUO7qw4z_C2IUaW6-MeJjcKE0U&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1369372433881865/?__cft__%5B0%5D=AZX09WYlpJP3DkoTIm68aOEU8iz9ZlzSMe8KFo0m93eMwOhV2GvOko3Ke5c9jDjhughdiLOCxGoL-r5j0fGKoTlszCHesoed9w4mNsXUPL0aq6EtHXjBPCHwj2Hd8Q5sYP-2UlorVy29dV5BfE_7W2aaLKEL3RbGAIXpFGnAwXUO7qw4z_C2IUaW6-MeJjcKE0U&__tn__=%2CO%2CP-R


Eugenia Etkina
Admin
  · 
February 27 at 3:19 PM
  · 
#waves
Hi all at Exploring and Applying Physics! I am continuing with waves. In
my previous post I discussed how frequency of the source and the
properties of the medium affect the wavelength. Today, I will show how
we derive the wave equation for a sinusoidal wave using the knowledge
developed in Chapter 10 for the position-vs-time function for the harmonic
motion and our understanding of wave motion. 
The different between the mathematical description of vibrational motion
and wave motion is that while position is a function of just one variable -
TIME in vibrational motion, it is a function of TWO variables in wave
motion. This is a HUGE difference, as the students have not experienced
any functions of two variables before. I am attaching the screenshot of the
reasoning process from the textbook, but the activities through which the
students come up with the final function are in the OALG/ALG Chapter 11.
The OALG file is posted here in the FILES. If you wish to learn how to help
students do this, first work through OALG Chapter 10 (we did these
activities during our workshop on vibrational motion, see the slides at
https://docs.google.com/.../1BNeKfhG7fXQ9xZn1MDUT.../edit... 
Activities 10.2.2 and 10.2.3. After that, work through activities 11.2.1 and
11.2.2 in the OALG File (also posted here). We write the weve equation
differently from other sources, again for the reason of understanding. Here
is the screenshot form the textbook. Please ask questions. And please do
not forget ot like or comment on the post to make it more visible. Thank
you.



https://www.facebook.com/groups/320431092109343/posts/1370422440
443531/?__cft__[0]=AZUuwy-
BoQtLUAcr0LUXeeIqM7X0WZ2hlBFVldjQ5C3pdMcNisjBYO-
2LLJ8j145iP4tqNi5v1PkF0Wi3U7OjC0Nx8HvRgOOVtfElHYttyKOic1zZ2
289PIdIcD2gG_gmy7Fos2i0HROx4ZPI39h6PTB-
UrNHqNAE4QImb6CusRC2C74_rjdl7QYVuzrzo7AiQA&__tn__=%2CO
%2CP-R

Eugenia Etkina

https://www.facebook.com/groups/320431092109343/posts/1370422440443531/?__cft__%5B0%5D=AZUuwy-BoQtLUAcr0LUXeeIqM7X0WZ2hlBFVldjQ5C3pdMcNisjBYO-2LLJ8j145iP4tqNi5v1PkF0Wi3U7OjC0Nx8HvRgOOVtfElHYttyKOic1zZ2289PIdIcD2gG_gmy7Fos2i0HROx4ZPI39h6PTB-UrNHqNAE4QImb6CusRC2C74_rjdl7QYVuzrzo7AiQA&__tn__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1370422440443531/?__cft__%5B0%5D=AZUuwy-BoQtLUAcr0LUXeeIqM7X0WZ2hlBFVldjQ5C3pdMcNisjBYO-2LLJ8j145iP4tqNi5v1PkF0Wi3U7OjC0Nx8HvRgOOVtfElHYttyKOic1zZ2289PIdIcD2gG_gmy7Fos2i0HROx4ZPI39h6PTB-UrNHqNAE4QImb6CusRC2C74_rjdl7QYVuzrzo7AiQA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1370422440443531/?__cft__%5B0%5D=AZUuwy-BoQtLUAcr0LUXeeIqM7X0WZ2hlBFVldjQ5C3pdMcNisjBYO-2LLJ8j145iP4tqNi5v1PkF0Wi3U7OjC0Nx8HvRgOOVtfElHYttyKOic1zZ2289PIdIcD2gG_gmy7Fos2i0HROx4ZPI39h6PTB-UrNHqNAE4QImb6CusRC2C74_rjdl7QYVuzrzo7AiQA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1370422440443531/?__cft__%5B0%5D=AZUuwy-BoQtLUAcr0LUXeeIqM7X0WZ2hlBFVldjQ5C3pdMcNisjBYO-2LLJ8j145iP4tqNi5v1PkF0Wi3U7OjC0Nx8HvRgOOVtfElHYttyKOic1zZ2289PIdIcD2gG_gmy7Fos2i0HROx4ZPI39h6PTB-UrNHqNAE4QImb6CusRC2C74_rjdl7QYVuzrzo7AiQA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1370422440443531/?__cft__%5B0%5D=AZUuwy-BoQtLUAcr0LUXeeIqM7X0WZ2hlBFVldjQ5C3pdMcNisjBYO-2LLJ8j145iP4tqNi5v1PkF0Wi3U7OjC0Nx8HvRgOOVtfElHYttyKOic1zZ2289PIdIcD2gG_gmy7Fos2i0HROx4ZPI39h6PTB-UrNHqNAE4QImb6CusRC2C74_rjdl7QYVuzrzo7AiQA&__tn__=%2CO%2CP-R


Admin
  · 
March 1 at 3:03 PM
  · 
#waves
Hi all Exploring and Applying Physics members! Two days ago I posted
the textbook procedure for the development of the wave equation, today
is the activity. It is in the OALG Chapter 11, you can download it now.
The difference in our approach is that we start with the position-vs-time
sin function (y(t) for the source and then investigate how the function
changes as the wave reaches the points farther away from the source.
This means that the time of the start is later by x/v - the new time for an
arbitrary point is (t-x/v). This also means that the points at the distance
x=vT (T - is the period of vibrations of the source) will vibrate the same
way as the source. Therefore we can give this distance a special name -
wavelength.
The final function becomes y=Asin (2pit/T-2pix/lambda). This is the
function of two variables - x and t and thus there are two graphs that we
need to represent it - y(t) and y(x). This way we have a temporal period T
and spatial period lambda. See the attached screen shot of the activity.
Note that the first variable is t in the function, and not the traditional x. This
underscores the building on the function that the students learned in the
vibrational motion. This is a subtle but very important difference.
The link to the simulation is at https://phet.colorado.edu/.../wave-on-a-
string_en.html
If you read to the end, you know what to do, thank you!



https://www.facebook.com/groups/320431092109343/posts/1371495227
002919/?__cft__[0]=AZWvtcAxXKtPHH7bs47oZtGMnJBWmQxf-
UFmqaZeXvg6FrzHIce2nXXkyU62rz-yL4Z2t8Ccc-
qO0rBNVUgbMQeZsFE2tgI3hMj0yZCA86CXxJNaqrgZ8Pn78TOn06Vi0
H16a1PMjHBhY1Lk0fIt_3NANY6st_CA9E-
J3220ijRMDzPjtLhwfrrj2nkhWby5aa0&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
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https://www.facebook.com/groups/320431092109343/posts/1371495227002919/?__cft__%5B0%5D=AZWvtcAxXKtPHH7bs47oZtGMnJBWmQxf-UFmqaZeXvg6FrzHIce2nXXkyU62rz-yL4Z2t8Ccc-qO0rBNVUgbMQeZsFE2tgI3hMj0yZCA86CXxJNaqrgZ8Pn78TOn06Vi0H16a1PMjHBhY1Lk0fIt_3NANY6st_CA9E-J3220ijRMDzPjtLhwfrrj2nkhWby5aa0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1371495227002919/?__cft__%5B0%5D=AZWvtcAxXKtPHH7bs47oZtGMnJBWmQxf-UFmqaZeXvg6FrzHIce2nXXkyU62rz-yL4Z2t8Ccc-qO0rBNVUgbMQeZsFE2tgI3hMj0yZCA86CXxJNaqrgZ8Pn78TOn06Vi0H16a1PMjHBhY1Lk0fIt_3NANY6st_CA9E-J3220ijRMDzPjtLhwfrrj2nkhWby5aa0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1371495227002919/?__cft__%5B0%5D=AZWvtcAxXKtPHH7bs47oZtGMnJBWmQxf-UFmqaZeXvg6FrzHIce2nXXkyU62rz-yL4Z2t8Ccc-qO0rBNVUgbMQeZsFE2tgI3hMj0yZCA86CXxJNaqrgZ8Pn78TOn06Vi0H16a1PMjHBhY1Lk0fIt_3NANY6st_CA9E-J3220ijRMDzPjtLhwfrrj2nkhWby5aa0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1371495227002919/?__cft__%5B0%5D=AZWvtcAxXKtPHH7bs47oZtGMnJBWmQxf-UFmqaZeXvg6FrzHIce2nXXkyU62rz-yL4Z2t8Ccc-qO0rBNVUgbMQeZsFE2tgI3hMj0yZCA86CXxJNaqrgZ8Pn78TOn06Vi0H16a1PMjHBhY1Lk0fIt_3NANY6st_CA9E-J3220ijRMDzPjtLhwfrrj2nkhWby5aa0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1371495227002919/?__cft__%5B0%5D=AZWvtcAxXKtPHH7bs47oZtGMnJBWmQxf-UFmqaZeXvg6FrzHIce2nXXkyU62rz-yL4Z2t8Ccc-qO0rBNVUgbMQeZsFE2tgI3hMj0yZCA86CXxJNaqrgZ8Pn78TOn06Vi0H16a1PMjHBhY1Lk0fIt_3NANY6st_CA9E-J3220ijRMDzPjtLhwfrrj2nkhWby5aa0&__tn__=%2CO%2CP-R


March 2 at 3:24 PM
  · 
#waves
Hi all Exploring and Applying Physics people! I continue with waves today.
We discussed how to help students devise the functional relationship for
the waves - the function of two variables. Once the devised the function,
it is great to proceed to graphical representations - y(t) and y(x). 
On those graphs they can clearly see the temporal period - T and thus f
(this graph represents ONE POINT on a wave as the time progresses);
and the spatial period - wavelength (this graph represents ONE TIME
INSTANT for all points of the wave). Labeling the axes is crucial for this
purpose, as the students need to realize that they cannot find the
wavelength on the y(t) graphs or the frequency on the y(x) graph. 
They can also see that while on both graphs the amplitude is the same,
the periods are different - one is T and the other one is lambda (see the
screenshots and the scales on the graphs). People often draw wiggles to
represent waves, and this is not correct. What does the wiggle represent?
One point in time or many points in space? Thus LABELING the graphs is
super-important. 
Another issue is important here. In a traveling wave, different points are in
different positions at the same time, we can also say that they are in
different phases. This will not be true for standing waves, thus it is
important to emphasize this aspect when the students are learning
traveling waves, so that they see the difference later with standing waves.



https://www.facebook.com/groups/320431092109343/posts/1372031136
949328/?__cft__[0]=AZWDzJhkmdh0RmJl0tkEaPNOnyFiJb_XAcjMnhv
TfnkXA3sBnOGFdSx01V2DXyn6JLFsDrX-
gK5bsrJNyAZ0S8HpP6IftPMUNN9EQhXioNXhhz9lw18M4b3xXendQRU
XR4DGJjWsj99w-
4dqzzPzXCFGBiohBOQxLPpsldf2cHa_hxDfyEdxDT3tr6qtM_P0DWg&_
_tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
March 3 at 3:15 PM
  · 
#waves
Hi all Exploring and Applying Physics members! I continue with waves
today. We discussed how students develop the wave equation yesterday
and the day before (please read those posts before you read this one). 

https://www.facebook.com/groups/320431092109343/posts/1372031136949328/?__cft__%5B0%5D=AZWDzJhkmdh0RmJl0tkEaPNOnyFiJb_XAcjMnhvTfnkXA3sBnOGFdSx01V2DXyn6JLFsDrX-gK5bsrJNyAZ0S8HpP6IftPMUNN9EQhXioNXhhz9lw18M4b3xXendQRUXR4DGJjWsj99w-4dqzzPzXCFGBiohBOQxLPpsldf2cHa_hxDfyEdxDT3tr6qtM_P0DWg&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1372031136949328/?__cft__%5B0%5D=AZWDzJhkmdh0RmJl0tkEaPNOnyFiJb_XAcjMnhvTfnkXA3sBnOGFdSx01V2DXyn6JLFsDrX-gK5bsrJNyAZ0S8HpP6IftPMUNN9EQhXioNXhhz9lw18M4b3xXendQRUXR4DGJjWsj99w-4dqzzPzXCFGBiohBOQxLPpsldf2cHa_hxDfyEdxDT3tr6qtM_P0DWg&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1372031136949328/?__cft__%5B0%5D=AZWDzJhkmdh0RmJl0tkEaPNOnyFiJb_XAcjMnhvTfnkXA3sBnOGFdSx01V2DXyn6JLFsDrX-gK5bsrJNyAZ0S8HpP6IftPMUNN9EQhXioNXhhz9lw18M4b3xXendQRUXR4DGJjWsj99w-4dqzzPzXCFGBiohBOQxLPpsldf2cHa_hxDfyEdxDT3tr6qtM_P0DWg&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1372031136949328/?__cft__%5B0%5D=AZWDzJhkmdh0RmJl0tkEaPNOnyFiJb_XAcjMnhvTfnkXA3sBnOGFdSx01V2DXyn6JLFsDrX-gK5bsrJNyAZ0S8HpP6IftPMUNN9EQhXioNXhhz9lw18M4b3xXendQRUXR4DGJjWsj99w-4dqzzPzXCFGBiohBOQxLPpsldf2cHa_hxDfyEdxDT3tr6qtM_P0DWg&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1372031136949328/?__cft__%5B0%5D=AZWDzJhkmdh0RmJl0tkEaPNOnyFiJb_XAcjMnhvTfnkXA3sBnOGFdSx01V2DXyn6JLFsDrX-gK5bsrJNyAZ0S8HpP6IftPMUNN9EQhXioNXhhz9lw18M4b3xXendQRUXR4DGJjWsj99w-4dqzzPzXCFGBiohBOQxLPpsldf2cHa_hxDfyEdxDT3tr6qtM_P0DWg&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1372031136949328/?__cft__%5B0%5D=AZWDzJhkmdh0RmJl0tkEaPNOnyFiJb_XAcjMnhvTfnkXA3sBnOGFdSx01V2DXyn6JLFsDrX-gK5bsrJNyAZ0S8HpP6IftPMUNN9EQhXioNXhhz9lw18M4b3xXendQRUXR4DGJjWsj99w-4dqzzPzXCFGBiohBOQxLPpsldf2cHa_hxDfyEdxDT3tr6qtM_P0DWg&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1372031136949328/?__cft__%5B0%5D=AZWDzJhkmdh0RmJl0tkEaPNOnyFiJb_XAcjMnhvTfnkXA3sBnOGFdSx01V2DXyn6JLFsDrX-gK5bsrJNyAZ0S8HpP6IftPMUNN9EQhXioNXhhz9lw18M4b3xXendQRUXR4DGJjWsj99w-4dqzzPzXCFGBiohBOQxLPpsldf2cHa_hxDfyEdxDT3tr6qtM_P0DWg&__tn__=%2CO%2CP-R


Today I focus on how students learn what the speed of a traveling wave
depends on. This is a great activity to develop students quantitative
inductive reasoning, emphasize the role of dependent and independent
variables, improve their graphing skills and simply engage them in an
activity that mirrors what physicists do when they analyze daya collected
by somebody else. We use this method for many quantities, but, in my
opinion, this is one of the best examples of our approach. 
And it is very time efficient! Do the activity yourself and you will see its
power.  Please do not forget to like the post or comment on it to make it
more visible. Thank you. 
PS: The activity is in the OALG Chapter 11 file posted here i nthe FILES.



https://www.facebook.com/groups/320431092109343/posts/1372585366
893905/?__cft__[0]=AZXgk-BIVSM8-U-B6j-
5jdLrOikFQpGGA5p1C6EaEsdPTX3LXW2AraWR_SEHn5RxG-
yMdODUATyGOkor6eIWNbonj9WUN772yuTdwcCK2CKL-
OyGOvvGUbd831d0dAHBQc2Dd7Hg2tZSoAaMWSFdUyz_Mr1XjJCw9
Vxm3xsBCa3NHvCEVCulMGLhW-GwsMPq6lY&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.

https://www.facebook.com/groups/320431092109343/posts/1372585366893905/?__cft__%5B0%5D=AZXgk-BIVSM8-U-B6j-5jdLrOikFQpGGA5p1C6EaEsdPTX3LXW2AraWR_SEHn5RxG-yMdODUATyGOkor6eIWNbonj9WUN772yuTdwcCK2CKL-OyGOvvGUbd831d0dAHBQc2Dd7Hg2tZSoAaMWSFdUyz_Mr1XjJCw9Vxm3xsBCa3NHvCEVCulMGLhW-GwsMPq6lY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1372585366893905/?__cft__%5B0%5D=AZXgk-BIVSM8-U-B6j-5jdLrOikFQpGGA5p1C6EaEsdPTX3LXW2AraWR_SEHn5RxG-yMdODUATyGOkor6eIWNbonj9WUN772yuTdwcCK2CKL-OyGOvvGUbd831d0dAHBQc2Dd7Hg2tZSoAaMWSFdUyz_Mr1XjJCw9Vxm3xsBCa3NHvCEVCulMGLhW-GwsMPq6lY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1372585366893905/?__cft__%5B0%5D=AZXgk-BIVSM8-U-B6j-5jdLrOikFQpGGA5p1C6EaEsdPTX3LXW2AraWR_SEHn5RxG-yMdODUATyGOkor6eIWNbonj9WUN772yuTdwcCK2CKL-OyGOvvGUbd831d0dAHBQc2Dd7Hg2tZSoAaMWSFdUyz_Mr1XjJCw9Vxm3xsBCa3NHvCEVCulMGLhW-GwsMPq6lY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1372585366893905/?__cft__%5B0%5D=AZXgk-BIVSM8-U-B6j-5jdLrOikFQpGGA5p1C6EaEsdPTX3LXW2AraWR_SEHn5RxG-yMdODUATyGOkor6eIWNbonj9WUN772yuTdwcCK2CKL-OyGOvvGUbd831d0dAHBQc2Dd7Hg2tZSoAaMWSFdUyz_Mr1XjJCw9Vxm3xsBCa3NHvCEVCulMGLhW-GwsMPq6lY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1372585366893905/?__cft__%5B0%5D=AZXgk-BIVSM8-U-B6j-5jdLrOikFQpGGA5p1C6EaEsdPTX3LXW2AraWR_SEHn5RxG-yMdODUATyGOkor6eIWNbonj9WUN772yuTdwcCK2CKL-OyGOvvGUbd831d0dAHBQc2Dd7Hg2tZSoAaMWSFdUyz_Mr1XjJCw9Vxm3xsBCa3NHvCEVCulMGLhW-GwsMPq6lY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1372585366893905/?__cft__%5B0%5D=AZXgk-BIVSM8-U-B6j-5jdLrOikFQpGGA5p1C6EaEsdPTX3LXW2AraWR_SEHn5RxG-yMdODUATyGOkor6eIWNbonj9WUN772yuTdwcCK2CKL-OyGOvvGUbd831d0dAHBQc2Dd7Hg2tZSoAaMWSFdUyz_Mr1XjJCw9Vxm3xsBCa3NHvCEVCulMGLhW-GwsMPq6lY&__tn__=%2CO%2CP-R


Admin
  · 
March 4 at 9:32 PM
  · 
#videosofexperiments
Hi all Exploring and Applying Physics people! I wanted to remind you that
the videos for the textbook observational experiment tables, testing
experiment tables and problems are available without logging into
Mastering Physics at
https://media.pearsoncmg.com/aw/aw_etkina_cp_2/videos/
If you need OALG videos, they are in every chapter posted here in the
FILES. You need to download the chapters and then click on the links to
relevant videos. We also just updated the Instructor Guide to include
Chapter 1 activities, the new file is attached here. Even if you do not have
the textbook, the IG is an enormous resource for your teaching. Please
download and read before you plan every unit! The introduction will give
you the understanding of how our system works and how to help students
participate in science practices and develop scientific abilities. I can't
attached the IG to this post, I will have a separate post for it.

https://www.facebook.com/groups/320431092109343/posts/1373318706
820571/?__cft__[0]=AZX5deZxYcmDWWaZePtu1wk_mVFjd988Kx4xvK
VtoWwkAlwaqTjeCczIkAlcea-Fo2cxwT6qMzED2-
YWWME05nPxTWAPzRIaBzAwCX4WVeltSVpulpv6E61GjdjL4HfCIHbl3
VUo2H7YQt0JUy4FVrk6P-6tab9fJFhBVxFsfi9Jtq2wr9uCxfDzRz-
RpMTS7JQ&__tn__=%2CO%2CP-R

Eugenia Etkina uploaded a file.
Admin
  · 
March 4 at 9:34 PM
  · 
#InstructorGuide

https://www.facebook.com/groups/320431092109343/posts/1373318706820571/?__cft__%5B0%5D=AZX5deZxYcmDWWaZePtu1wk_mVFjd988Kx4xvKVtoWwkAlwaqTjeCczIkAlcea-Fo2cxwT6qMzED2-YWWME05nPxTWAPzRIaBzAwCX4WVeltSVpulpv6E61GjdjL4HfCIHbl3VUo2H7YQt0JUy4FVrk6P-6tab9fJFhBVxFsfi9Jtq2wr9uCxfDzRz-RpMTS7JQ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1373318706820571/?__cft__%5B0%5D=AZX5deZxYcmDWWaZePtu1wk_mVFjd988Kx4xvKVtoWwkAlwaqTjeCczIkAlcea-Fo2cxwT6qMzED2-YWWME05nPxTWAPzRIaBzAwCX4WVeltSVpulpv6E61GjdjL4HfCIHbl3VUo2H7YQt0JUy4FVrk6P-6tab9fJFhBVxFsfi9Jtq2wr9uCxfDzRz-RpMTS7JQ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1373318706820571/?__cft__%5B0%5D=AZX5deZxYcmDWWaZePtu1wk_mVFjd988Kx4xvKVtoWwkAlwaqTjeCczIkAlcea-Fo2cxwT6qMzED2-YWWME05nPxTWAPzRIaBzAwCX4WVeltSVpulpv6E61GjdjL4HfCIHbl3VUo2H7YQt0JUy4FVrk6P-6tab9fJFhBVxFsfi9Jtq2wr9uCxfDzRz-RpMTS7JQ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1373318706820571/?__cft__%5B0%5D=AZX5deZxYcmDWWaZePtu1wk_mVFjd988Kx4xvKVtoWwkAlwaqTjeCczIkAlcea-Fo2cxwT6qMzED2-YWWME05nPxTWAPzRIaBzAwCX4WVeltSVpulpv6E61GjdjL4HfCIHbl3VUo2H7YQt0JUy4FVrk6P-6tab9fJFhBVxFsfi9Jtq2wr9uCxfDzRz-RpMTS7JQ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1373318706820571/?__cft__%5B0%5D=AZX5deZxYcmDWWaZePtu1wk_mVFjd988Kx4xvKVtoWwkAlwaqTjeCczIkAlcea-Fo2cxwT6qMzED2-YWWME05nPxTWAPzRIaBzAwCX4WVeltSVpulpv6E61GjdjL4HfCIHbl3VUo2H7YQt0JUy4FVrk6P-6tab9fJFhBVxFsfi9Jtq2wr9uCxfDzRz-RpMTS7JQ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1373318706820571/?__cft__%5B0%5D=AZX5deZxYcmDWWaZePtu1wk_mVFjd988Kx4xvKVtoWwkAlwaqTjeCczIkAlcea-Fo2cxwT6qMzED2-YWWME05nPxTWAPzRIaBzAwCX4WVeltSVpulpv6E61GjdjL4HfCIHbl3VUo2H7YQt0JUy4FVrk6P-6tab9fJFhBVxFsfi9Jtq2wr9uCxfDzRz-RpMTS7JQ&__tn__=%2CO%2CP-R


Hi all Exploring and Applying Physics people, here is the updated file of
the Instructor Guide. Please do not forget to like or comment on the post
(something like "Your Instructor Guide is AMAZING" �). Thank you!

https://www.facebook.com/groups/320431092109343/posts/1373319816
820460/?__cft__[0]=AZUMW3wSUSTmUDNKbvafweY2NHWWFpEo7z
HgRyYdkaH6rfzSZ5p8oAtuVr9u6H3p1Og29wUms8YW9UN2l0Ilf2RxqR
SAnnAOh48Keqrt_Gh3hwaOtYP6njKdIa9IJxraivuw-PgnT71-
sTTKcUcvsTMDo1fEhjvqEivlNSOziK0tQFd4dotBSj-
a0aae8lNOGzq4YgzGs9ffTKAu6uvotiOM&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
March 5 at 2:59 PM
  · 
#waves
Hi all Exploring and Applying Physics people! Today I continue with waves
and simultaneously discuss how to review the material. We talked about
tow major stages of learning new stuff - invention, through the ISLE
process (students work on activities) and "time for telling" (the teacher
summarizes what the students have learned and sometimes expands new
ideas). But there is a third step, which is equally important. 
Reflection and consolidation. The students need to be able to see the big
picture of all the new things that they have been learning. How do they all
fit together? There are many ways to do it, one of which is attached here
as a screenshot of the activity in chapter 11 for waves (see the OALG file
posted here in the FILES). The students need to work in groups, go
through their notes, consult the textbook and fill out the table. Please take
a look at the table and see how the students put together all their
knowledge about physical quantities characterizing waves. We have a
similar activity for kinematics - any topic where students meet several new
physical quantities will benefit from such analysis. Thank you for reading,
please do not forget to comment or like the post to make it more visible.

https://www.facebook.com/groups/320431092109343/posts/1373319816820460/?__cft__%5B0%5D=AZUMW3wSUSTmUDNKbvafweY2NHWWFpEo7zHgRyYdkaH6rfzSZ5p8oAtuVr9u6H3p1Og29wUms8YW9UN2l0Ilf2RxqRSAnnAOh48Keqrt_Gh3hwaOtYP6njKdIa9IJxraivuw-PgnT71-sTTKcUcvsTMDo1fEhjvqEivlNSOziK0tQFd4dotBSj-a0aae8lNOGzq4YgzGs9ffTKAu6uvotiOM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1373319816820460/?__cft__%5B0%5D=AZUMW3wSUSTmUDNKbvafweY2NHWWFpEo7zHgRyYdkaH6rfzSZ5p8oAtuVr9u6H3p1Og29wUms8YW9UN2l0Ilf2RxqRSAnnAOh48Keqrt_Gh3hwaOtYP6njKdIa9IJxraivuw-PgnT71-sTTKcUcvsTMDo1fEhjvqEivlNSOziK0tQFd4dotBSj-a0aae8lNOGzq4YgzGs9ffTKAu6uvotiOM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1373319816820460/?__cft__%5B0%5D=AZUMW3wSUSTmUDNKbvafweY2NHWWFpEo7zHgRyYdkaH6rfzSZ5p8oAtuVr9u6H3p1Og29wUms8YW9UN2l0Ilf2RxqRSAnnAOh48Keqrt_Gh3hwaOtYP6njKdIa9IJxraivuw-PgnT71-sTTKcUcvsTMDo1fEhjvqEivlNSOziK0tQFd4dotBSj-a0aae8lNOGzq4YgzGs9ffTKAu6uvotiOM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1373319816820460/?__cft__%5B0%5D=AZUMW3wSUSTmUDNKbvafweY2NHWWFpEo7zHgRyYdkaH6rfzSZ5p8oAtuVr9u6H3p1Og29wUms8YW9UN2l0Ilf2RxqRSAnnAOh48Keqrt_Gh3hwaOtYP6njKdIa9IJxraivuw-PgnT71-sTTKcUcvsTMDo1fEhjvqEivlNSOziK0tQFd4dotBSj-a0aae8lNOGzq4YgzGs9ffTKAu6uvotiOM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1373319816820460/?__cft__%5B0%5D=AZUMW3wSUSTmUDNKbvafweY2NHWWFpEo7zHgRyYdkaH6rfzSZ5p8oAtuVr9u6H3p1Og29wUms8YW9UN2l0Ilf2RxqRSAnnAOh48Keqrt_Gh3hwaOtYP6njKdIa9IJxraivuw-PgnT71-sTTKcUcvsTMDo1fEhjvqEivlNSOziK0tQFd4dotBSj-a0aae8lNOGzq4YgzGs9ffTKAu6uvotiOM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1373319816820460/?__cft__%5B0%5D=AZUMW3wSUSTmUDNKbvafweY2NHWWFpEo7zHgRyYdkaH6rfzSZ5p8oAtuVr9u6H3p1Og29wUms8YW9UN2l0Ilf2RxqRSAnnAOh48Keqrt_Gh3hwaOtYP6njKdIa9IJxraivuw-PgnT71-sTTKcUcvsTMDo1fEhjvqEivlNSOziK0tQFd4dotBSj-a0aae8lNOGzq4YgzGs9ffTKAu6uvotiOM&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1373706340
115141/?__cft__[0]=AZX8RVbSa51cwT21O6005ZNoqxYSDOM4YZ_aN
rKVCInYE0q-pFo6UcV_cDYgXIb_Knfz48I-
K9X0iBYThu7m7h73hwR9hwF4asv0qtOl41vUxlXXrY2huiomC0zUaJ3G
ZSIqMrOrF8AtQfAQ-
Z4CJGR0_FTmXZKgxVcajkxk3x_YfQSzI7_j1ggVicF8LzF3xNY&__tn__
=%2CO%2CP-R

Eugenia Etkina shared a link.
Admin
  · 
March 7 at 3:39 PM
  · 
#waves

https://www.facebook.com/groups/320431092109343/posts/1373706340115141/?__cft__%5B0%5D=AZX8RVbSa51cwT21O6005ZNoqxYSDOM4YZ_aNrKVCInYE0q-pFo6UcV_cDYgXIb_Knfz48I-K9X0iBYThu7m7h73hwR9hwF4asv0qtOl41vUxlXXrY2huiomC0zUaJ3GZSIqMrOrF8AtQfAQ-Z4CJGR0_FTmXZKgxVcajkxk3x_YfQSzI7_j1ggVicF8LzF3xNY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1373706340115141/?__cft__%5B0%5D=AZX8RVbSa51cwT21O6005ZNoqxYSDOM4YZ_aNrKVCInYE0q-pFo6UcV_cDYgXIb_Knfz48I-K9X0iBYThu7m7h73hwR9hwF4asv0qtOl41vUxlXXrY2huiomC0zUaJ3GZSIqMrOrF8AtQfAQ-Z4CJGR0_FTmXZKgxVcajkxk3x_YfQSzI7_j1ggVicF8LzF3xNY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1373706340115141/?__cft__%5B0%5D=AZX8RVbSa51cwT21O6005ZNoqxYSDOM4YZ_aNrKVCInYE0q-pFo6UcV_cDYgXIb_Knfz48I-K9X0iBYThu7m7h73hwR9hwF4asv0qtOl41vUxlXXrY2huiomC0zUaJ3GZSIqMrOrF8AtQfAQ-Z4CJGR0_FTmXZKgxVcajkxk3x_YfQSzI7_j1ggVicF8LzF3xNY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1373706340115141/?__cft__%5B0%5D=AZX8RVbSa51cwT21O6005ZNoqxYSDOM4YZ_aNrKVCInYE0q-pFo6UcV_cDYgXIb_Knfz48I-K9X0iBYThu7m7h73hwR9hwF4asv0qtOl41vUxlXXrY2huiomC0zUaJ3GZSIqMrOrF8AtQfAQ-Z4CJGR0_FTmXZKgxVcajkxk3x_YfQSzI7_j1ggVicF8LzF3xNY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1373706340115141/?__cft__%5B0%5D=AZX8RVbSa51cwT21O6005ZNoqxYSDOM4YZ_aNrKVCInYE0q-pFo6UcV_cDYgXIb_Knfz48I-K9X0iBYThu7m7h73hwR9hwF4asv0qtOl41vUxlXXrY2huiomC0zUaJ3GZSIqMrOrF8AtQfAQ-Z4CJGR0_FTmXZKgxVcajkxk3x_YfQSzI7_j1ggVicF8LzF3xNY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1373706340115141/?__cft__%5B0%5D=AZX8RVbSa51cwT21O6005ZNoqxYSDOM4YZ_aNrKVCInYE0q-pFo6UcV_cDYgXIb_Knfz48I-K9X0iBYThu7m7h73hwR9hwF4asv0qtOl41vUxlXXrY2huiomC0zUaJ3GZSIqMrOrF8AtQfAQ-Z4CJGR0_FTmXZKgxVcajkxk3x_YfQSzI7_j1ggVicF8LzF3xNY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1373706340115141/?__cft__%5B0%5D=AZX8RVbSa51cwT21O6005ZNoqxYSDOM4YZ_aNrKVCInYE0q-pFo6UcV_cDYgXIb_Knfz48I-K9X0iBYThu7m7h73hwR9hwF4asv0qtOl41vUxlXXrY2huiomC0zUaJ3GZSIqMrOrF8AtQfAQ-Z4CJGR0_FTmXZKgxVcajkxk3x_YfQSzI7_j1ggVicF8LzF3xNY&__tn__=%2CO%2CP-R


Hi all Exploring and Applying Physics people! This is my 7th post on
WAVES. If you missed the previous posts, scroll down and read them all
before reading this one.
This post is about how students construct the ides of the superposition of
waves. The ISLE process is based on PER research. It also represents a
perfect example of the ISLE process as the students come up with two
competing hypotheses explaining the phenomenon that the observe and
then reject one of the hypothesis by designing productive testing
experiments and using hypothetico deductive reasoning to make
predictions. If you teach waves, do not skip these activities. If you do not
- do them yourself to practice ISLE-based reasoning. PLEASE respond to
the post to make it more visible. Thank you. I am reminding you that OALG
files are posted here in the FILES.
OALG 11.6.1 OBSERVATIONAL AND EXPLAIN
a. Go to [https://mediaplayer.pearsoncmg.com/.../sci-phys-egv2e-alg...].
Observe and describe what happens. What do you see when two pulses
coming from opposite directions meet?
b. Brainstorm one or two ideas to explain what is happening when the two
pulses meet each other.
c. If you come up with two competing ideas as to what happened,
brainstorm ways in which you could conduct a testing experiment to
decide which of these two ideas is correct.
OALG 11.6.2 TEST YOUR IDEAS
Before you watch the video, answer the following questions:
In this video, two oppositely oriented pulses approach each other from
opposite directions as shown in the snapshot below:
a. Use each explanation you developed in Activity 11.6.1 part b. to make
a prediction about what the Slinky will look like just after the two pulses
meet. (One prediction based on each explanation.) Sketch them in your
notebook.
b. Now that you have sketched out your predictions, watch the following
video [https://mediaplayer.pearsoncmg.com/.../sci-phys-egv2e-alg...] to
see which explanation best predicts the behavior in this video. (Which
prediction was consistent with the actual outcome of this experiment?)
c. How can it be that two pulses arrive to the same place at the same time
and the spring appears to be flat? Where did the energy of the system go
in the instant when the spring is flat?



d. Watch the following video at [https://youtu.be/XUPHgm9dLIE]. Is the
outcome consistent with the explanation you chose in part b?

https://www.facebook.com/groups/320431092109343/posts/1374860449
999730/?__cft__[0]=AZUW8JvY5seSiI9pzREdytiwP8AssGkteYHzsGx7g
kD7vpXhy15xvpxI5sWoWlB1EOJo_T4RTTuA1OwP9LaqQwVKZHs0mN
zxSq_npcsNLsy08fxpDqbQYN_NVKn717Vzg898c_vuIXbfvsxAaqNV_e-
7E3e7KqnDlOAeu99BNEJNCOZpsZ3Q323977wUgoo612U&__tn__=%
2CO%2CP-R

Eugenia Etkina
Admin
  · 
3d
  · 
#workshopelectrostatics
Hi all Exploring and Applying Physics people, here is the link to the slides.
the video recording of the workshop, and the final reflection slide of what
people learned in the workshop. Unfortunately I forgot to push "record"

https://www.facebook.com/groups/320431092109343/posts/1374860449999730/?__cft__%5B0%5D=AZUW8JvY5seSiI9pzREdytiwP8AssGkteYHzsGx7gkD7vpXhy15xvpxI5sWoWlB1EOJo_T4RTTuA1OwP9LaqQwVKZHs0mNzxSq_npcsNLsy08fxpDqbQYN_NVKn717Vzg898c_vuIXbfvsxAaqNV_e-7E3e7KqnDlOAeu99BNEJNCOZpsZ3Q323977wUgoo612U&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1374860449999730/?__cft__%5B0%5D=AZUW8JvY5seSiI9pzREdytiwP8AssGkteYHzsGx7gkD7vpXhy15xvpxI5sWoWlB1EOJo_T4RTTuA1OwP9LaqQwVKZHs0mNzxSq_npcsNLsy08fxpDqbQYN_NVKn717Vzg898c_vuIXbfvsxAaqNV_e-7E3e7KqnDlOAeu99BNEJNCOZpsZ3Q323977wUgoo612U&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1374860449999730/?__cft__%5B0%5D=AZUW8JvY5seSiI9pzREdytiwP8AssGkteYHzsGx7gkD7vpXhy15xvpxI5sWoWlB1EOJo_T4RTTuA1OwP9LaqQwVKZHs0mNzxSq_npcsNLsy08fxpDqbQYN_NVKn717Vzg898c_vuIXbfvsxAaqNV_e-7E3e7KqnDlOAeu99BNEJNCOZpsZ3Q323977wUgoo612U&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1374860449999730/?__cft__%5B0%5D=AZUW8JvY5seSiI9pzREdytiwP8AssGkteYHzsGx7gkD7vpXhy15xvpxI5sWoWlB1EOJo_T4RTTuA1OwP9LaqQwVKZHs0mNzxSq_npcsNLsy08fxpDqbQYN_NVKn717Vzg898c_vuIXbfvsxAaqNV_e-7E3e7KqnDlOAeu99BNEJNCOZpsZ3Q323977wUgoo612U&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1374860449999730/?__cft__%5B0%5D=AZUW8JvY5seSiI9pzREdytiwP8AssGkteYHzsGx7gkD7vpXhy15xvpxI5sWoWlB1EOJo_T4RTTuA1OwP9LaqQwVKZHs0mNzxSq_npcsNLsy08fxpDqbQYN_NVKn717Vzg898c_vuIXbfvsxAaqNV_e-7E3e7KqnDlOAeu99BNEJNCOZpsZ3Q323977wUgoo612U&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1374860449999730/?__cft__%5B0%5D=AZUW8JvY5seSiI9pzREdytiwP8AssGkteYHzsGx7gkD7vpXhy15xvpxI5sWoWlB1EOJo_T4RTTuA1OwP9LaqQwVKZHs0mNzxSq_npcsNLsy08fxpDqbQYN_NVKn717Vzg898c_vuIXbfvsxAaqNV_e-7E3e7KqnDlOAeu99BNEJNCOZpsZ3Q323977wUgoo612U&__tn__=%2CO%2CP-R


after I paused it for group work so the end was not recorded. If you have
trouble doing activities on the slides at the end, please post questions here
and I will explain. Please like or comment on the post, most of my recent
posts are invisible - only very few people view them. I do not know why it
is but it makes me sad.
https://rutgers.zoom.us/.../A0XzNCsTA538j2G17qu7dPDbBdQcI... 
Password: 81%L@*x8
Slides: https://docs.google.com/.../14LoC2YXtTpM1s3s0y5pK.../edit...

https://www.facebook.com/groups/320431092109343/posts/1377366133
082495/?__cft__[0]=AZXLkZF8B9lw_VwCPE06GOZVLfTG_-
TC6Yd0BYymBenpKPxcruGSjYf5hbmFFBhTR_w4KiD71iYeNQXnIQfx0t
uMuOZLCWlXXUOz1i2uKzAf3ZqpS2WqwipcKoiU5saDAl7nPlmU6r_0H
H2noN0fq5xydwgzQOdOt53DpqgHKdrfnh4ccVWAE7ye1ZWEVTUcF0o
&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.
Admin
  · 
1d

https://www.facebook.com/groups/320431092109343/posts/1377366133082495/?__cft__%5B0%5D=AZXLkZF8B9lw_VwCPE06GOZVLfTG_-TC6Yd0BYymBenpKPxcruGSjYf5hbmFFBhTR_w4KiD71iYeNQXnIQfx0tuMuOZLCWlXXUOz1i2uKzAf3ZqpS2WqwipcKoiU5saDAl7nPlmU6r_0HH2noN0fq5xydwgzQOdOt53DpqgHKdrfnh4ccVWAE7ye1ZWEVTUcF0o&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1377366133082495/?__cft__%5B0%5D=AZXLkZF8B9lw_VwCPE06GOZVLfTG_-TC6Yd0BYymBenpKPxcruGSjYf5hbmFFBhTR_w4KiD71iYeNQXnIQfx0tuMuOZLCWlXXUOz1i2uKzAf3ZqpS2WqwipcKoiU5saDAl7nPlmU6r_0HH2noN0fq5xydwgzQOdOt53DpqgHKdrfnh4ccVWAE7ye1ZWEVTUcF0o&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1377366133082495/?__cft__%5B0%5D=AZXLkZF8B9lw_VwCPE06GOZVLfTG_-TC6Yd0BYymBenpKPxcruGSjYf5hbmFFBhTR_w4KiD71iYeNQXnIQfx0tuMuOZLCWlXXUOz1i2uKzAf3ZqpS2WqwipcKoiU5saDAl7nPlmU6r_0HH2noN0fq5xydwgzQOdOt53DpqgHKdrfnh4ccVWAE7ye1ZWEVTUcF0o&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1377366133082495/?__cft__%5B0%5D=AZXLkZF8B9lw_VwCPE06GOZVLfTG_-TC6Yd0BYymBenpKPxcruGSjYf5hbmFFBhTR_w4KiD71iYeNQXnIQfx0tuMuOZLCWlXXUOz1i2uKzAf3ZqpS2WqwipcKoiU5saDAl7nPlmU6r_0HH2noN0fq5xydwgzQOdOt53DpqgHKdrfnh4ccVWAE7ye1ZWEVTUcF0o&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1377366133082495/?__cft__%5B0%5D=AZXLkZF8B9lw_VwCPE06GOZVLfTG_-TC6Yd0BYymBenpKPxcruGSjYf5hbmFFBhTR_w4KiD71iYeNQXnIQfx0tuMuOZLCWlXXUOz1i2uKzAf3ZqpS2WqwipcKoiU5saDAl7nPlmU6r_0HH2noN0fq5xydwgzQOdOt53DpqgHKdrfnh4ccVWAE7ye1ZWEVTUcF0o&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1377366133082495/?__cft__%5B0%5D=AZXLkZF8B9lw_VwCPE06GOZVLfTG_-TC6Yd0BYymBenpKPxcruGSjYf5hbmFFBhTR_w4KiD71iYeNQXnIQfx0tuMuOZLCWlXXUOz1i2uKzAf3ZqpS2WqwipcKoiU5saDAl7nPlmU6r_0HH2noN0fq5xydwgzQOdOt53DpqgHKdrfnh4ccVWAE7ye1ZWEVTUcF0o&__tn__=%2CO%2CP-R


  · 
Hi all, yesterday I posted the poll about about our next workshop - Electric
fields. Very few people viewed the post and we have 5 responses so far.
Please check yesterday's post and indicate your choice for the date. So
far we have almost an even split. Thank you.

https://www.facebook.com/groups/320431092109343/posts/1378183473
000761/?__cft__[0]=AZWJSTyrw8iCiAeV9S898R7NuWhoSH2zklYs0ZF
Cs-Tn7TZQESGA2ahu9tNsS9Y7RqUPgUAzFgPbYZFZaUWz-
P7fBYSWuNWg0eBge4mzjg5Ghj5sMfDddrmhaitc9AInLn-
yIBZFpooQUgHfNHZRYDxIs8HDQ5U1dJwh0wg5KL8TWOwE3GiXdcC5
q4sbeaKI56s&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
March 17 at 2:05 PM
  · 

https://www.facebook.com/groups/320431092109343/posts/1378183473000761/?__cft__%5B0%5D=AZWJSTyrw8iCiAeV9S898R7NuWhoSH2zklYs0ZFCs-Tn7TZQESGA2ahu9tNsS9Y7RqUPgUAzFgPbYZFZaUWz-P7fBYSWuNWg0eBge4mzjg5Ghj5sMfDddrmhaitc9AInLn-yIBZFpooQUgHfNHZRYDxIs8HDQ5U1dJwh0wg5KL8TWOwE3GiXdcC5q4sbeaKI56s&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1378183473000761/?__cft__%5B0%5D=AZWJSTyrw8iCiAeV9S898R7NuWhoSH2zklYs0ZFCs-Tn7TZQESGA2ahu9tNsS9Y7RqUPgUAzFgPbYZFZaUWz-P7fBYSWuNWg0eBge4mzjg5Ghj5sMfDddrmhaitc9AInLn-yIBZFpooQUgHfNHZRYDxIs8HDQ5U1dJwh0wg5KL8TWOwE3GiXdcC5q4sbeaKI56s&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1378183473000761/?__cft__%5B0%5D=AZWJSTyrw8iCiAeV9S898R7NuWhoSH2zklYs0ZFCs-Tn7TZQESGA2ahu9tNsS9Y7RqUPgUAzFgPbYZFZaUWz-P7fBYSWuNWg0eBge4mzjg5Ghj5sMfDddrmhaitc9AInLn-yIBZFpooQUgHfNHZRYDxIs8HDQ5U1dJwh0wg5KL8TWOwE3GiXdcC5q4sbeaKI56s&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1378183473000761/?__cft__%5B0%5D=AZWJSTyrw8iCiAeV9S898R7NuWhoSH2zklYs0ZFCs-Tn7TZQESGA2ahu9tNsS9Y7RqUPgUAzFgPbYZFZaUWz-P7fBYSWuNWg0eBge4mzjg5Ghj5sMfDddrmhaitc9AInLn-yIBZFpooQUgHfNHZRYDxIs8HDQ5U1dJwh0wg5KL8TWOwE3GiXdcC5q4sbeaKI56s&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1378183473000761/?__cft__%5B0%5D=AZWJSTyrw8iCiAeV9S898R7NuWhoSH2zklYs0ZFCs-Tn7TZQESGA2ahu9tNsS9Y7RqUPgUAzFgPbYZFZaUWz-P7fBYSWuNWg0eBge4mzjg5Ghj5sMfDddrmhaitc9AInLn-yIBZFpooQUgHfNHZRYDxIs8HDQ5U1dJwh0wg5KL8TWOwE3GiXdcC5q4sbeaKI56s&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1378183473000761/?__cft__%5B0%5D=AZWJSTyrw8iCiAeV9S898R7NuWhoSH2zklYs0ZFCs-Tn7TZQESGA2ahu9tNsS9Y7RqUPgUAzFgPbYZFZaUWz-P7fBYSWuNWg0eBge4mzjg5Ghj5sMfDddrmhaitc9AInLn-yIBZFpooQUgHfNHZRYDxIs8HDQ5U1dJwh0wg5KL8TWOwE3GiXdcC5q4sbeaKI56s&__tn__=%2CO%2CP-R


Hi all Exploring and Applying Physics people! I did not post for 2 days as
I was visiting University of Washington and their Physics Education
Research group. There, in addition to talking about the ISLE approach, I
had an opportunity to try Virtual Reality ISLE-based activities designed by
Jared Canright and Suzanne White Brahmia. They use the ISLE logical
progression (observe-find patterns, design testing experiments to test
those patterns, make predictions of the outcomes and run the testing
experiments to compare outcomes to the predictions) in the virtual worlds,
some of which behaves like the world we live in and some do not. The
students not only have an amazing experience in a 3D virtual world but
also participate in a true science process figuring out how particles of an
unknown nature interact. The experience is totally our of this world. They
are writing a paper about it and their data shows how the students in this
virtual environment spontaneously think like physicists. What a fascinating
educational innovation! It also shows the power of the ISLE philosophy -
you can apply it to any content. Jared Canright, please post a few screen
shots of what students work with, including the instruments that they use
to measure forces, electric fields and distances.

https://www.facebook.com/groups/320431092109343/posts/1380383252
780783/?__cft__[0]=AZUKfsj1ZagV41guxgk5RhpIRM9KU2BAaB4lXwg4
TMoX7vcQbzI3bWRbyNskdSEqJ2kfvMnJ3Uj8hCggleKC2Nz9N-lAz-
7IHoBJ3z7ef8kfy4bGPTALq4mmmHTGPjCqYjyGkS-R-
2I4lWWjL49M4G4tggvdtMsfSXauf1nMEiz9kYc3Ko-
xBl89ziZ7ywnvpMQ&__tn__=%2CO%2CP-R

Finally - the set of activities for electroscopes! All of those are in the OALG
file for Chapter 17 posted here in the FILES. Enjoy!
OALG 17.3.4 OBSERVE AND EXPLAIN
An electroscope consists of a metal ball attached to a metal rod that
passes from the outside through an insulating support into a glass-fronted
metal enclosure. A very lightweight metal needle is connected on a pivot
on the metal rod (see the photo on the right).

https://www.facebook.com/groups/320431092109343/posts/1380383252780783/?__cft__%5B0%5D=AZUKfsj1ZagV41guxgk5RhpIRM9KU2BAaB4lXwg4TMoX7vcQbzI3bWRbyNskdSEqJ2kfvMnJ3Uj8hCggleKC2Nz9N-lAz-7IHoBJ3z7ef8kfy4bGPTALq4mmmHTGPjCqYjyGkS-R-2I4lWWjL49M4G4tggvdtMsfSXauf1nMEiz9kYc3Ko-xBl89ziZ7ywnvpMQ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1380383252780783/?__cft__%5B0%5D=AZUKfsj1ZagV41guxgk5RhpIRM9KU2BAaB4lXwg4TMoX7vcQbzI3bWRbyNskdSEqJ2kfvMnJ3Uj8hCggleKC2Nz9N-lAz-7IHoBJ3z7ef8kfy4bGPTALq4mmmHTGPjCqYjyGkS-R-2I4lWWjL49M4G4tggvdtMsfSXauf1nMEiz9kYc3Ko-xBl89ziZ7ywnvpMQ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1380383252780783/?__cft__%5B0%5D=AZUKfsj1ZagV41guxgk5RhpIRM9KU2BAaB4lXwg4TMoX7vcQbzI3bWRbyNskdSEqJ2kfvMnJ3Uj8hCggleKC2Nz9N-lAz-7IHoBJ3z7ef8kfy4bGPTALq4mmmHTGPjCqYjyGkS-R-2I4lWWjL49M4G4tggvdtMsfSXauf1nMEiz9kYc3Ko-xBl89ziZ7ywnvpMQ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1380383252780783/?__cft__%5B0%5D=AZUKfsj1ZagV41guxgk5RhpIRM9KU2BAaB4lXwg4TMoX7vcQbzI3bWRbyNskdSEqJ2kfvMnJ3Uj8hCggleKC2Nz9N-lAz-7IHoBJ3z7ef8kfy4bGPTALq4mmmHTGPjCqYjyGkS-R-2I4lWWjL49M4G4tggvdtMsfSXauf1nMEiz9kYc3Ko-xBl89ziZ7ywnvpMQ&__tn__=%2CO%2CP-R
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a. Watch the following two experiments
https://mediaplayer.pearsoncmg.com/.../sci-OALG-17-3-4a and record
the outcomes.
Explain the behavior of the electroscope needle (1) when the charged rod
touches the electroscope and (2) then when it is brought closer to the
charged electroscope without touching.
b. Watch the following experiment
https://mediaplayer.pearsoncmg.com/.../sci-OALG-17-3-4band explain
the outcome. What can you tell about the electric properties of a human
body based on the outcome of the experiment?
c. Read and interrogate subsections “Electroscope” and “Is the human
body a conductor or a dielectric” in Section 17.3 of the textbook and
answer Review Question 17.3.
d. In the following experiment
https://mediaplayer.pearsoncmg.com/.../sci-OALG-17-3-4cthe 
experiments that you saw in part a are repeated but now the rod that
charges the electroscope was rubbed very lightly (it carries a small
charge). Describe what you observe and explain the outcome. Why is it
different from the outcomes you observed in part a?
e. In the following experiment, the experimenter connects a charged
electroscope with an uncharged electroscope, the first time with a metal
rod and the second time with a plastic rod
https://mediaplayer.pearsoncmg.com/.../sci-OALG-17-3-4d. Explain the
results of the experiments and why the experimenter uses wooden tongs
with the inside rubber to pick up the rods connecting the electroscopes.
OALG 17.3.5 OBSERVE, EXPLAIN AND TEST YOUR EXPLANATION
a. Watch the following experiment
https://mediaplayer.pearsoncmg.com/.../sci-OALG-17-3-5aand explain
how it is possible to charge the electroscope without touching it with a
charged object.
b. What sign of charge is on the electroscope? How do you know? Hint:
do not forget that the human body is a conductor.
c. One way to test your hypothesis is to bring the same negatively charged
rod to the electroscope and observe the needle. If the charge on the
electroscope is the same as the charge on the rod, it will deflect even
more. If it is the opposite charge, then the needle will deflect less. Predict
what will happen to the deflection of the electroscope needle if it has the



charge that you identified in part b. After you make your prediction, watch
the video at https://mediaplayer.pearsoncmg.com/.../sci-OALG-17-3-5b.
Did the outcome match your prediction? Do you need to revise your
answer in part b?

https://www.facebook.com/groups/320431092109343/posts/1380941862
724922/?__cft__[0]=AZXdFx1JE2361Fgh-
e7TLTYfsNX6jsu0cp8UtAvROvk6t913KB96rzDncvp5qiGg14tUKsTnbbK-
2NXHuuFwnchhFk9goiHxnh0Ai9_xkELRTxEifS8_NBGTRv0YD68M0O5
YOXHso9AGnnUUYJk0ou7YgImaWXGFNDG8hIqI3xT0EcqeoCHaN_zV
Wk2BnIvx6ZM&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
March 19 at 3:37 PM
  · 
#electricpotentialenergy
#energybarcharts
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Hi all Exploring and Applying Physics people! I continue with static
electricity. The next two posts are about electric potential energy and how
to use work-energy bar charts to represent it. Those who joined the group
recently and are not familiar with energy bar charts, search for them in the
archived posts or on google drive (Hrvoje Miloloža recently posted the link
again). The best thing, of course, to have a copy of our textbook to learn
how to make bar charts.
The main idea of different graphical representations that we use in our
materials is that they help make a bridge between phenomena and
algebra (or calculus). As electric energy is a complicated abstract concept,
the bar charts are very useful here. I pasted a screenshot of a discussion
of the electric potential energy of the system of two like charges that repel.
If you think of the two charges infinitely far away as not interacting with
each other, then as some finite distance, when they do interact, should the
energy be positive or negative? 
Please see the attached screen shot and comment on how to answer my
question. And please do nto forget to like the post to make it more visible.



https://www.facebook.com/groups/320431092109343/posts/1381535535
998888/?__cft__[0]=AZXebiVObWGVt6srboJwzMw-
HevUbcNVcg_pyQecAIRh2hYdOe-
SfO0gRRJ3SCfsmXK4haU1bn4ddSLyiPAVdYIhQ5gx21s8GB1MjYHjhT

https://www.facebook.com/groups/320431092109343/posts/1381535535998888/?__cft__%5B0%5D=AZXebiVObWGVt6srboJwzMw-HevUbcNVcg_pyQecAIRh2hYdOe-SfO0gRRJ3SCfsmXK4haU1bn4ddSLyiPAVdYIhQ5gx21s8GB1MjYHjhTecj89xydb5Pp_haKxbCBclNNv4LlEfW2egKcePA9orJXmsLprF6e1YVBvvQPexoi6sRiDUKnuZAPT7IfezBra14l4&__tn__=%2CO%2CP-R
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ecj89xydb5Pp_haKxbCBclNNv4LlEfW2egKcePA9orJXmsLprF6e1YVBv
vQPexoi6sRiDUKnuZAPT7IfezBra14l4&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
March 20 at 2:42 PM
  · 
#electricpotentialenergy
#energybarcharts
Hi all Exploring and Applying Physics people, I am continuing posting
about electric potential energy and wondering why some posts are visible
for group members and some are not. I try different techniques but there
seems to be no pattern how Facebook decides what to make visible. The
only solution is to check new posts every day and make sure that you are
looking at the past posted post not the last commented on post.  Liking
and commenting on the posts helps tremendously. 
So, the electric potential energy of two oppositely charged objects is an
extremely difficult concept for the students. Here the magnitude and the
sign are important. This is how you can think about it. Imagine  a system
of two oppositely charged objects at infinity. They are not interacting, the
energy of this interaction is zero. Now, imagine them close to each other.
To move one (at constant speed) to infinity you need to exert a force in
the direction of motion and thus. Do positive work. But doing positive work
on the system you brought the energy of their interaction to zero. How can
it be? It can only be if the initial energy was negative: +5 +(-5) = 0. 
Thus, the energy of ANY object attracted ot each other should be
NEGATIVE if you assume that it is zero at INFINITY. This reasoning is
true for gravitational interactions, molecular interactions, interactions of
nuclear and electrons in the atoms and protons and neutrons in the nuclei.
When the objects come closer to each other the MAGNITUDE OF their
interactive energy increases, but the energy itself DECREASES as it is a
negative number and the larger the magnitude, the smaller the number. If
your students grasp this infinitely difficult idea, they will be able to do
quantum optics, atomic and nuclear physics with understanding, as well

https://www.facebook.com/groups/320431092109343/posts/1381535535998888/?__cft__%5B0%5D=AZXebiVObWGVt6srboJwzMw-HevUbcNVcg_pyQecAIRh2hYdOe-SfO0gRRJ3SCfsmXK4haU1bn4ddSLyiPAVdYIhQ5gx21s8GB1MjYHjhTecj89xydb5Pp_haKxbCBclNNv4LlEfW2egKcePA9orJXmsLprF6e1YVBvvQPexoi6sRiDUKnuZAPT7IfezBra14l4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1381535535998888/?__cft__%5B0%5D=AZXebiVObWGVt6srboJwzMw-HevUbcNVcg_pyQecAIRh2hYdOe-SfO0gRRJ3SCfsmXK4haU1bn4ddSLyiPAVdYIhQ5gx21s8GB1MjYHjhTecj89xydb5Pp_haKxbCBclNNv4LlEfW2egKcePA9orJXmsLprF6e1YVBvvQPexoi6sRiDUKnuZAPT7IfezBra14l4&__tn__=%2CO%2CP-R


as chemistry! The screen shot of the textbook material is attached.
PLEASE like or comment on the post to make it more visible. Thank you.

https://www.facebook.com/groups/320431092109343/posts/1382068672
612241/?__cft__[0]=AZVr9fRODME7_AzeNXCIfVNqCGYXnrqNWGNm
2TJQS7gCz1f9r5bI0D8gNKWCnxdoh7g_6MnKc9ouQdqe9y3QYwBQ7J
5uczuc1J4Yhv2UhOlz2FdIbQ_-
i8hBxJiVFjlAuLPoh7yVN7t0vXs123PzPgN7r6XWF5ysWjFPZGTEWq1a
AEtIP5ohH9FWvyWbmBl0YKU&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
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March 21 at 2:31 PM
  · 
#homework
#electricfieldworkshop
Hi all Exploring and Applying Physics people, two things today. First the
Electric Field workshop will be on April 8th (60% voted for it). If you
absolutely cannot attend it but you attend our workshops regularly, please
post here and I will think of maybe running another one on the 15th. I will
create the event for the workshop on the 8th and see how many people
sign up. Hope you see this message!
Second, I would like to talk about something that it important but is rarely
discussed. It is HOMEWORK.
Homework is probably one of the most contentious issues in education.
Some studies show that assigning homework does not improve student
learning, some argue that the students need to rest at home, some say
that even if they assign homework, very few students would do it. There
are lots of arguments against assigning homework. What are the pro-
arguments? We list them below.
Argument 1: Homework teaches people plan their work. They need to
decide where and when they will do it. They need to rely on themselves to
do it. They need to figure out how to communicate with other people if they
cannot accomplish the homework on their own. This also requires
planning. Planning intellectual work is one of the aspects of metacognition.
Therefore the mere need to do the homework develops metacognition. In
class, all aspects of the work are planned by the teacher.
Argument 2: Homework helps people remember what they just learned. A
long time ago, in the 19th century Hermann Ebbinghaus used himself as
a study subject to learn how he remembers some information that he just
learned. From his limited research came “forgetting curve” that shows that
within the first day (or more precisely, about 10 hours) a person forgets
about 70% of what they learned, but if they review the material within this
time, their memory brings up the new knowledge to the same level,
repeated review reduces the amount of forgotten information drastically.
While now we know more about memory and how to boost it in the first
encounter with the new information, the main idea remains: we forget new
stuff very quickly. Therefore, having an opportunity to work with new ideas



within 10 hours of the first encounter and then again in class, increases
the chances that the new ideas will stick in memory.
Argument 3: Homework helps people “catch up”. If something was not
clear in class, working on the homework will bring these issues to light and
encourage the person to see answers – either with the friends or with the
teacher.
Argument 4: Homework prepares people to learn in class next time.
Sometimes, it is useful to work on a problem or an experiment before
seeing the material in class to create “the need to know” or a question that
will be answered later. If an experiment is videoed and data collection is
time consuming, the students can collect data at home and prepare for
discussion.
Argument 5: Homework help learn to how to interrogate scientific text.
There is a great deal of research that shows that our students do not read
textbooks. They find the material in the textbooks not helpful and if they
open a textbook, then they mostly look for worked examples and
mathematical representations. This is unfortunate, as being able to learn
from a scientific text is an important skill for current and future education.
We have developed a strategy that teaches students to read scientific text
in ways similar to how physicists do it (called interrogation strategy and
described in the first chapter of the ALG/OALG, in the Instructor Guide
and in the textbook)) but to practice it, the students need different amounts
of time as everyone reads at their own pace.
Based on the above, we have enough arguments for the homework.
Assuming that you decide to assign it, new issues arise: What to assign?
How to provide feedback? To grade or not to grade? I will share my
thoughts tomorrow. Please comment!



https://www.facebook.com/groups/320431092109343/posts/1382599732
559135/?__cft__[0]=AZVvt9jDyzCe64E2MSAC9VtCKu9_bijjmzFU2mQ6
CQaFpWY6D4f9XonBYkM0wwNE5onsUT-
g9JvbgXmGZCI2yKroxJ8TI4r6fOH5BNWgOj5OoAYk7ZYkzpGvdQ10wqI
zSzPqeFbCrYh75bWcR51-hReXm3KPw8_BMfJ3PsgN_2-
nhqpV9TE1C0WHoXtGruNOYfs&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
March 22 at 2:56 PM
  · 
#homework
Hi all Exploring and Applying Physics people! Two things today:
First, I created an event for our Electric field workshop on April 8th and
posted about it with the probability of repeat on the 15th but I am not sure
yet.
Second, thank you all for your comments about #homework yesterday! I
am sharing my thoughts below. They will be in Chapter 6 of our new book
about preparing teachers to teach physics through ISLE that Gorazd
Planinsic and I are working on.
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Based on my post yesterday, we have enough arguments for the
homework. Assuming that you decide to assign it, new issues arise: What
to assign? How to provide feedback? To grade or not to grade?
What to assign? What to assign for homework depends on your goals.
Do you wish the students to “strengthen” the new brain connections that
they just developed? Then assign several interesting problems,
experiments to perform or activities to complete which the students need
to use the material that they just learned. You can also assign them to
read the textbook but this is only if they have learned how to do it (see my
posts about interrogation method for learning to read the textbook).
Do you wish to motivate them for the next lesson? Then assign them to
observe some experiments (real or videos), collect data and try to find
patterns that you will discuss during the next lesson.
Do you wish them to prepare for a test of the whole unit? Then assign
them to make a list of the most important things that they think they have
learned in the unit and make a test for the unit with the explanations of
how each problem assesses those important things. Note that he last
assignment requires team work, thus it should be assigned to the teams
(2 or 3) of students to work together and they should have ample time to
complete it (3-5 days).
How to provide feedback? While there is always an option to collect
homeworks (or see them online if the students submit online), read every
single one of them and provide feedback, it is a time and effort consuming
approach. How can we save time providing feedback? Here there are
multiple opportunities.
For the homeworks that serve the purpose of strengthening the material
of the previous lesson one way is to start the class with a short quiz with
one or two questions that are based on the homework. The quiz should
be every day at the beginning of class and take not more than 5 minutes.
If a person did the homework, the quiz time should be enough to complete,
but if the person did not do the homework, then 5 min would not be
enough. (I could post how to create such quizzes and how to grade them
quickly in a separate post.) Another way to provide feedback is to have a
group activity in class the next day that mirrors the homework and to
provide feedback right there to the whole class. You could also post the
solutions to the assigned problems a day after the homework is due and
to ask those who have questions about the problems to come after class



(or at any designated time) to talk to you. The main idea is that you should
not discuss how to solve homework problems in class the next day as it
sends the message to those who did not do them that they will learn in
class anyway, why bother at home?
For the homeworks that prepare the students for the next lesson, the
feedback is provided when you continue the activities though sharing in
class. But in this case, there is no accountability – those who did the
experiments and collected data will benefit, but those who did not do the
experiments would wait passively and not learn. What to do? Here it is
good to check the completion of the homework (not correctness) and
assign some points for this work to motivate the students to do it. In
addition, if you have time and space, you can offer them to come to class
after and do the experiments there. It is not the best option but it is better
than letting those who did not do the work loose the learning opportunities
that your assignment provided.
To grade or not to grade? Homework is work in progress. If you consider
it learning, then providing feedback is necessary but grading is not. You
could grade for the effort, for completion, for clarity but not for correctness.
Bottom line, is that it is not the grade that should be the motivation for a
student to do the homework, but the real goals that the homework has.
Therefore, it is important to have a conversation with the students about
the goals of the homework that we discussed above so that they know
WHY they are doing it and how it helps them today and most importantly,
in the future. Intrinsic motivation is always better than the extrinsic one.
And having exciting homework helps for motivation too!
If you read the post to the end, please do not forget to like it or comment
on it to make it more visible for other group members. Thank you!
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Eugenia Etkina
Admin
  · 
6d
  · 
#groupwork
Hi all Exploring and Applying Physics members! Today I will start a
conversation about group work as it is crucial for the implementation of the
ISLE approach. Collaboration is the key element of the scientific practice
and if we wish our students to learn physics by practicing it, they need to
learn to collaborate. In addition, being able to collaborate effectively is one
of the first skills that they will need no matter where they choose to work.
Here is the first post:
Positioning students, group work, developing accountability.
Every classroom starts with … the classroom. What do students see when
they walk in? Do they see the neat rows of desks and tables facing the
board, a theatre sitting with the stage in the front or a room with tables for
4-5 people with small whiteboards and markers on each table with no
center stage? 
 These settings send completely different messages to the students. They
see what is expected of them – either watch the person on the stage or
work themselves. As the ISLE approach assumes the latter, the first
routine is clear – to set up your classroom to send a clear message to the
students that learning physics is a collaborative enterprise with them at
the center of it.
How do we develop this routine? 
Our routine is first to set up the whiteboards. As they last for many years
with good care, a good chance is that you only need to do it once. Here
are a few suggestions:
Size: about 60 (70) X 50 (60) cm
Material: anything that students can write on with dry erase markers (can
be any light board, with glued white paper and laminated)
Care: Clean after each use.



Prepare different color dry erase markers, some cloth (old rags work best)
and a cleaning solution (any kitchen cleaner will work, water works too).
The next step is the tables and chairs. It is a good routine to come to the
classroom (if you are sharing it with some other teachers) a few minutes
before class and organize the tables and chairs for group work. 
The next step is to put necessary equipment on every desk. It is truly
important to develop a habit of thinking about each activity as
experimental. Even when the students solve paper-and-pencil problems,
it is great for them to have equipment to immediately check their answer.
Your students will be working in groups at those tables, each holding a
marker of a different color in their hands. How do you form the groups?
There are different approaches to this task. During the first class we let
groups be formed naturally, as the students walked in to the classroom
and choose seats. Once they are settled, it is good to check that there are
no groups with one female and the rest males. You can ask students to
move in this case. While some females make themselves heard in a group
of males, many have difficulties doing so even when they have a great
grasp pf physics. Thus, at the beginning it is a good practice to avoid such
situations, later, it is necessary to monitor the groups to make sure every
voice is heard. The best size of a group is 3 people. If the activity has one
right answer, 2 people are enough, but if it is a creative activity, with
multiple possible approaches, then 3 is a minimum number and 4 is
probably as large as a productive group should get. As the semester
progresses, it is great to change groups to make sure that everyone in the
course works with everyone else. As one of your goals is to create a
community, the first necessary condition is that people know each other
well and experience working together in different contexts (more about it
later). With a possible large variability in the group member’s physics
knowledge, we found useful to have groups of mixed ability. Thus, as you
get to know your students, make sure that the group in each course
meeting have both high achieving, medium achieving students, and those
who struggle. If the atmosphere in the course is supportive (and this
depends on you), then the struggling members will grow and improve
quickly.
After the groups finish their activity, they will need to report it to the rest of
the class. Who will do the reporting? A good practice is for each group to
choose a “spokesperson” for the day. This person will deliver the groups



solution to the class during that lesson. You will need to monitor the list of
spokespeople so that everyone gets to play this role before the new round
starts. Choosing a spokesperson for the day can be the first assignment
for each group at the beginning of each class.
When the groups start working on the assignment, it is a good routine to
announce the time that they will have. If you do not do it, the start will be
slow and about 4-5 min at the beginning will be lost. It is good to have a
timer or some other means to remind students how much time is left. This
time monitoring creates “the sense of urgency” in the lesson that prevents
it from dragging. How do you know how much time will be needed for a
particular activity? First, time yourself doing it when you are prepping the
lesson and then multiple it by 2. This would be the minimum time. You can
always extend it in class (obscurely), but having the limit is crucial for a
quick start of group work.
To have the accountability for student work, they need to put everything
on their whiteboards and then present what they found to the rest of the
class. But while such approach helps keep the students accountable, it
might lead to the drudgery of the lesson and the lack of the “sense of
urgency”.
Therefore, a key step in maintaining the sense of urgency is deciding
when to cut off the time for the activity and how to organize groups’
presentations. It is tempting to wait until all groups finish and then let them
all present their findings taking turns. There are several dangers in this
routine. Those who finish first get bored waiting for the rest of the groups
and when all the groups have the same solution to the problem, it is boring
to listen to the same thing again and again.
To be continued.... 
If you read the post, please do not forget to like or comment to make the
post more visible.
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Eugenia Etkina
Admin
  · 
5d
  · 
#groupwork
Hi all Exploring and Applying Physics members! Thank you all for
responding to my yesterday's post about positioning students and
organizing group work. I am reminding you of two intentionalities of the
ISLE approach: to help students learn physics by constructing knowledge
following the processes that mirror the practice of physics and to help
them stay motivated, feeling that they belong in physics and develop
growth mindset. Group work fosters both intentionalities as scientists work
in teams creating knowledge and group work can help develop the sense
of the community, belonging, and extend students' zone of proximal
development. The problem is that not all groups are functional. What does
it mean a functional group? A functional group is the group when group
members work together, listen to each other and support each other to
solve a problem. By working TOGETHER they extend each other's zone
of proximal development. This sound good in theory, but how do you help
them learn to work this way. And does belonging to a functional group
make a difference? It turns out that it does!
From the above follows that it is important that the group work is really
collaborative, not led by one dominant person while everyone else is either
passively listening or is “checked out” until the answer is provided. How
can we help group members collaborate? Research by David Brookes,
Yuehai Yang and colleagues (I put the citation below, you can download
it easily) found that in the groups where the more knowledgeable person
“hedges” the answers (makes them sound a little uncertain, for example:
“What do you think of this idea?” or “I could be wrong but these are my
thoughts…”) instead of declaring them authoritatively, other group
members participate and collaborate more equitably. The consequence of
this more equitable engagement is that these groups make far more



progress on challenging activities (the activities that are require the
students to leap into their zone of proximal development). If there is no
equitable engagement, the other group members do not challenge the
statements of the person who is perceived as more knowledgeable. It
seems that hedging creates some kind of psychological safety that is
necessary for effective collaboration. If you read the post to the end,
please do not forget to like it or comment on it, thank you!
Here is the reference: Brookes, D. T., Yang, Y., & Nainabasti, B. (2021).
Social positioning in small group interactions in an investigative science
learning environment physics class. Physical Review Physics Education
Research, 17(1), 010103.
https://doi.org/10.1103/PhysRevPhysEducRes.17.010103
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Eugenia Etkina shared a group.
Admin
  · 
4d
  · 
#groupwork
Hi all Exploring and Applying Physics, yesterday, in response to my post
2 days ago about setting up the classroom for group work, Martina Bach
asked the following questions:
"do you suggest they write notes also in their notebooks in order to have
material to study (in my school we have a physics book that in my opinion
is unfit for read and interrogate activity)? Second question: what if the
class is so lively that you struggle to have a constructive learning
environment? Third: in my class, teachers of other subjects are very
traditional and demanding, with frequent written and oral tests, and when
I propose group activities my pupils feel like they are on holiday and don't
take them seriously. They like our lessons but they give more time to other
subjects if we do not have tests with marks.. Do you have any suggestion?
Here are my answers: Question 1: do you suggest they write notes also in
their notebooks in order to have material to study (in my school we have
a physics book that in my opinion is unfit for read and interrogate activity)?
My answer: They should. They should first take photos of their
whiteboards and save them in their electronic journals. Then, they should
have the notebook for individual notes. In that notebook they should have
everything that you ever wrote on the class board during "time for telling"
as well as their homeworks. Lab reports are better kept in google docs or
some other collaborative platform as they do those in groups. Danielle
Buggé can more on this issue.
Question 2: what if the class is so lively that you struggle to have a
constructive learning environment? My answer: lively is good, but you
need to channel it. Announcing the time limit for each activity and sticking
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with this time limit is one way to do it. Another way is to use "participation
points" as an extrinsic motivation. I would also "race" my students by doing
calculations on my own small whiteboard so that they cannot see my
solution as I am making it and announcing the competition - who can do it
faster (this is for traditional problems). You can invent any system of rules
and rewards for group work and follow through. Remember - you are the
boss! �
Question 3: Third: in my class, teachers of other subjects are very
traditional and demanding, with frequent written and oral tests, and when
I propose group activities my pupils feel like they are on holiday and don't
take them seriously. They like our lessons but they give more time to other
subjects if we do not have tests with marks.. Do you have any suggestion?
My answer: I already wrote about everyday quizzes. The quiz needs to be
based on the group activities or homework. Our system does not preclude
often formative assessment as long as the students can improve their
work. You can also institute "groups participation points". For example,
each day you have 3 activities. Each activity has a certain number of
participation points. Those who are not actively engaged do not get them.
You also can explain to your students the value of group activities not only
for learning today but for their future lives. And activities need to be
engaging. A combination of extrinsic motivation (first) that pulls them into
the activity and intrinsic motivation that comes after should do the trick.
Your creativity is the most important here.
If you read the post, please like it or comment on it to make it more visible,
thank you!

https://www.facebook.com/groups/320431092109343/posts/1385327408
953034/?__cft__[0]=AZWt5NUMHixMCRceFRxgu5aRXGInvtGhkP2rlAz
mvuyhN-Vrh5tMckGEtXN3BHftLAIX3k12Xi9YjFswt2L-
1iFPsDQTD8xaXHancwJjQY87uombc-
87cIShKaxxb174jTpJ9_hQIBVXiLrmS0f5CJ4IL99Se_atZ-
ClCtjGVVYFHYBdlCONWKSLuDg6Gv4QRDUH4Lus0SWhfo-
Td0Je4ZFR&__tn__=%2CO%2CP-R

Eugenia Etkina
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Admin
  · 
3d
  · 
#groupwork
Hi all Exploring and Applying Physics people, I continue with my posts
about group work. We discussed the "sense of urgency" - how do you
make group work time efficient and not drag? Here are my suggestions:
A key step in maintaining the sense of urgency is deciding when to cut off
the time for the activity and how to organize groups’ presentations. It is
tempting to wait until all groups finish and then let them all present their
findings taking turns. There are several dangers in this routine. Those who
finish first get bored waiting for the rest of the groups and when all the
groups have the same solution to the problem, it is boring to listed to the
same thing again and again. Here are possible routines here:
1. Notice when the first group finishes and if their work is correct, stop the
rest of the groups, let this group present and then ask representatives of
the groups that did not finish to ask questions or repeat what the first group
said and then give them a few minutes to finish their boards using the work
of the finished group.
2. Invite the members of the finished group to visit the groups that are not
done and help them. Then the first group presents.
3. Give an additional activity to the finished group and let the rest of the
class finish. Then if the solutions are the same, any group can present,
and if the solutions are different, invite the groups visit each other, talk and
then share the differences that they found without repeating the things that
all groups did the same.
It is important not to be the first to validate the results and solutions
yourself but let students discuss them. However, at the end it is a good
practice to summarize the results of the group activity and clearly state
why the students did it and what they were expected to learn from it. A
good routine is to keep these summaries short on the class board and let
the students take photos for their journals at the end of the lesson.
There are a few other important routines to keep in mind specifically for
the group work in the ISLE environment:
1. Before each group activity, ask the students where it belongs in the
ISLE process – are they working on an observational experiment, on the



patterns, on the testing experiment, etc. For example, if it is a testing
experiments, it is helpful to put the hypothesis that the students will be
testing on the class board for clarity.
2. After every group activity, summarize what the students found so that
they can proceed to the next one being “on the same page”. For example,
if it is an observational experiment, it is helpful to put on the class board
the patterns that students found; if it is an application experiment, it is
helpful to put the results on the board and ask how we know that they
make sense. The bottom line, is that developing epistemological aspect of
reasoning is as important as doing the activities.
The “group work” routines described above work for the lessons when
students learn new material and when they do long labs (if you are
teaching in college and the course is run in a traditional mode, having the
labs separate from other activities).
If you are teaching a large enrollment physic course using the ISLE
approach and have “lecture time” (we call it “large room meeting”, Diane
Crenshaw Jammula already talked about it ) when all 200-300 students or
more are in a theatre-sitting environment, it might feel that no group work
is possible. But team work is always possible. A student needs to turn to
their neighbor to discuss the activity. Their consensus can either come
from direct sharing with the rest of the class, or by choosing an answer
among the choices that you provide using student-response system.
While it is much easier to implement the ISLE approach in a studio setting
or a high school classroom, a large enrollment course also provides
opportunities for team work. Even if you cannot organize team work in a
large room meeting, the students can still work in groups in the labs or in
problem-solving activities. Then the routines described above are
relevant.
I wanted to mention that the photos I posted before were from the classes
of Diane Crenshaw Jammula (university) and this one is from the classes
of Danielle Buggé (high school).
If you read to the end, do not forget to like or comment to make the post
more visible. Thank you.
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MDAUt8LAVyDUrSHNnaMUHKRRRZFQLHBabxuUmsc1YgfIrAt1GgeK
DsbFN2FFFnDCcEYZKX-lnK53-
vMvZnOD5jp_Tzy5pISDXf14TXncPV4AKYo82OQ8jlyPfnyfXkrJcCc-
OrWWGjq3s-3qzKNIeJbpM_1c&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.
Admin
  · 
2d
  · 
#summerworkshop and #WELCOMENEWMEMBERS
Hi all Exploring and Applying Physics people, two things today: first, I am
announcing summer in-person ISLE workshop for high school teachers
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(college people are welcome too) at Rutgers University. The workshop is
run by Danielle Buggé and Rob Charles - Rob Zisk. Danielle Buggé is an
award winning teacher (PhysTEC teacher of the year 2023) who has been
using the ISLE approach for over 10 years with amazing success and did
her PhD studying the effects of ISLE on high school students. Rob Charles
is a professor at Rutgers GSE who is now running the physics teacher
preparation program using the ISLE approach, his experience with ISLE
is also over 10 years and he has ran numerous workshops for high school
and middle school teachers. Both are amazing teachers. The workshop
will run June 26-30, the cost is $500. An official flyer will the details will
follow, this is just a preliminary announcement. Rob will organize lodging
at Rutgers for those who are not from NJ. His email is
rzisk@gse.rutgers.edu, contact him ASAP if you are interested in coming.
The lodging is not expensive. We will also run our traditional 2-day ISLE
workshop online some time in July. I will announce possible dates. And
there is an in-person 8 hour workshop on ISLE at the AAPT meeting this
summer. If you are going to the meeting - sign up!

https://www.facebook.com/groups/320431092109343/posts/1386360028
849772/?__cft__[0]=AZUm8O1fNq7lGlDFLXPu2Wqjg2lWpXGJ2DnrwxY
fdvYh-
UMl3MkJHlBvIulab4w3doJMojFM3wRAuhJfKGd5Hbhd46VVIGf4E9ctD5
doJ_xcTtljVvJChGKCnlSZdL5iu7YtkAxrLa74GxlgapXfP0fUWkgkbV-pC-
3cWmN6xOYWlZb6i6SlPRcWb9ad4x3fEpM&__tn__=%2CO%2CP-R

Eugenia Etkina shared a group.
Admin
  · 
 
#supportiveatmosphere
Hi all Exploring and Applying Physics people! Thank you for your
comments yesterday, it was probably the most "comment-rich" day.
Yesterday Shih-Yin Lin asked the following question:
Eugenia Etkina Could you talk about how to form groups of mixed ability
without hurting the feelings of those struggling students? Also, about
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creating supportive atmosphere in the course, do you have any
suggestions for what we should or should not do?
I will try to answer both questions here. Prepare for a long post.
How to form groups of mixed ability without hurting the feelings of those
struggling students? There are many ways of doing it, but one is to change
groups often. When setting up the groups, prepare the lists in advance
and make cards with group numbers. that you will give to the students.
Then put the numbers on the tables reserved for the groups and everyone
will go to their table. Another way to do it (having the list for yourself is
important) is to "count" the students using the numbers of the groups (1,
2, 3, 4, 5, 6) and those who are ones - go to table 1, those who are twos
go to table two and so for. As long as you create the routine that you set
up the groups, and the groups change, it will just a be a routine. In any
case, you need to monitor the groups carefully that everyone participates
and teach the students about hedging. See my post from a few days ago.
Second question: Also, about creating supportive atmosphere in the
course, do you have any suggestions for what we should or should not
do?
One of the intentionalities of the ISLE approach is to help students feel
successful, motivated, capable and belonging in physics. Almost
everything that we do (if done correctly) addresses this question.
First, when the students observe initial experiments to start constructing a
new idea, they are not asked to predict the outcome. They are asked to
say in simple words what they observed. This step removes the feeling of
failure that exists if they are asked to make a prediction and this prediction
does not match the outcome. This step also removes the feeling of not
belonging that might occur when other students are using scientific terms
that you do not understand. At the stage of observational experiments
everyone is successful. Everyone starts on the same page. Everyone
feels that they can do it. More, the students working together form a
community of shared expertise, making every student feel that their
contributions are valued and that they belong.
Second, as the students develop their own hypotheses to explain the
outcomes of observational experiments, we call them “wild” ideas, which
do not need to be correct but need to be experimentally testable. As they
work in groups, they share their possible designs and make predictions
based on their wild ideas. When they run the experiments and the



outcomes do not match the predictions, it is not their personal intuition that
fails, but the “wild idea”. Therefore, no harm is done to their self-
confidence, on the contrary, they feel that they accomplished something
that is very valuable in science – they ruled out a possible hypothesis!
How many of your students have an experience of ruling out a physics
hypothesis? Additionally, this experience teaches them that knowing the
right answer is not important here, but creativity and persistence are!
Third, a consistent use of graphical representations as bridges between
words (or physical phenomena) and algebra/calculus helps those
students whose need concrete imagery to describe a process with
mathematical symbols.
Finally, the set-up of the course when the students are not only allowed
but encouraged to resubmit their work for improvement (lab reports,
homework, quizzes and even exams) creates the atmosphere of learning
in the course. The students get accustomed that they might not succeed
on the first try but if they persevere, they do succeed and thus are
successful in physics. Our research shows that students do indeed feel
that they can success in physics and that what they are learning in a
course following the ISLE approach is useful for their studies in other
courses, for their future in the workplace and in their lives in general.
But this said, the most important person in creating supportive atmosphere
is YOU. Research shows that the teachers who have "fixed mindset"
promote this mindset in their students. If you believe that everyone can be
successful in physics, your students will feel it and persevere. If you
respect every answer and support every attempt to reason, they will too.
If you see ruling out of a hypothesis through a testing experiment a victory,
they will too. Our students follow us, mirror us, and base their behavior on
ours. Thus, think what can you do yourself to send the message that
everyone welcome in class and everyone is capable? Encourage and
reward questions. Listen and hear your students and change the lesson
based on their questions/comments and let them know that it was their
comment that made you change the path. Put their names in the
problems. Use their names to name the ideas that they created. Use self-
deprecating humor. There are so many little things that you can do to help
students feel welcome, belonging, capable and seen as individual human
beings, not just students. Does it make sense?



If you read the post to the end, please like or comment on it to make it
more visible. Thank you.

https://www.facebook.com/groups/320431092109343/posts/1387381548
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iM1amBFUz0dqMq_2umWIsFhmDwUByxc-
fyWlElgaVtWAAFVf87zLHFXVZtDf2cdkKwkGM31HWtyglc54PhJnrUS5J
p3PqRMs0rqTWAANd6Y_QN_tVQI0a_U7_s_xljlLBe46shDoAhi2qtTfYrl
a5ZYai3HVfQFNtvLXiK8EfjCGUS27Yut6D4_bpgkPnU&__tn__=%2CO
%2CP-R

Eugenia Etkina
Admin
  · 
April 1 at 4:06 PM
  · 
#askingquestions
Hi all Exploring and Applying Physics people! Today I start a series of
posts about asking questions. I posted about questions about a year ago,
but now my thoughts are more organized and systematic. So, here is the
first installment. Please do not forget to like the post or comment on it to
make it more visible. Thank you.
If you ever attended a physics research seminar or a conference, you
probably noticed that physicists never take any statement for granted.
They question. How did you know? What were the uncertainties in your
experiment? How does it compare to the experiment done by XX? Such
questions are common and they show that authority is not the reason to
believe in anything. However, there is more. Without asking a question
about something that they observe, there is no development of new ideas
of physics. While observations of the real world always come first, the next
step in the physics progress is asking a good question. In the US Next
Generation Science Standards asking questions is one of the important
science practices that students are required to master. The question is (no
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pun intended here), how do we teach our students to ask good physics
questions?
As always, we need to start modeling this practice ourselves first. This
means developing a habit of asking our students good questions when
they are learning. We can think of all questions that we ask our students
as belonging to two big groups. One group we will call “closed questions”
and the other group we will call “open questions”. Open questions assume
multiple correct answers or they even do not care about the correctness,
just students' ideas. Multiple students are welcome to answer.
Closed questions assume one right answer and one person who knows it.
For example, you are interested in how your students understood the
concept of acceleration. You might ask:
· Who knows what acceleration is?
· Or: What is acceleration?
· Or: What is the definition of acceleration?
All these questions assume confidence in those who answer and the
existence of one right answer. These are closed questions.
How to turn them into open questions? Here are some examples:
· Please tell me what you "see" when I say the word "acceleration".
· Please give me two examples of real objects that move with acceleration.
How will you know?
· Think of a few differences between velocity and acceleration.
· Eugenia says: "Acceleration is the change in velocity". Why would she
say this? Do you agree with her? If you disagree, how you help her agree
with your point of view?
· David says that an object with acceleration of 5 m/s/s speeds up and an
object with acceleration of -5 m/s/s slows down. Eugenia disagrees. What
can be possible reasons for her disagreement?
· How would you explain the idea of acceleration to somebody who has
never studied physics?
· Please give me an example of an object that has a positive acceleration
and is slowing down and negative acceleration and is speeding up.
· How do you know if an object is accelerating?
· What are your thoughts about acceleration?
· How would you represent an object slowing down with a motion
diagram?



If you compare the first set of questions to the second, you will find that in
the second set each question assumes the existence of multiple answers
and no one needs to know all of them. Therefore the "fear of the wrong
answer" barrier is reduced and many more students can participate.
In general, it is a good rule of thumb to avoid starting your questions with:
What is the answer to XX? Who knows XX?
To be continued... And please do not forget! Like or comment! Thank you!

https://www.facebook.com/groups/320431092109343/posts/1388432745
309167/?__cft__[0]=AZUgXBlnnNmPrGXbDskI69XJHufQfao5eqiGW0M
Kz5B_haVdqx99DFzKvJbUbokTGasUlu7MbdL5iylRXutM2tiP9i7gbiAsuw
7dH6-NfMJmqacjh2Syb6HLkhCpBqQm-
Mk9wHqYNvlxHDkJmwi1eI8rtms-
nWk__mDaZm6diyjUfz6hVY3xe5L2JwfIwoOWiYY&__tn__=%2CO%2C
P-R

Eugenia Etkina shared a link.
Admin
  · 
April 2 at 4:13 PM
  · 
#AskingQuestions
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Hi all at Exploring and Applying Physics people! Today I continue with
asking questions theme. Please do not forget the like or comment on the
post to make it more visible. Thank you!
Yesterday we talked about how to ask a good open question. The next
step is how to elicit answers to the questions. Here the routines are
important. Sometimes we think that a question is easy and everyone
should be able to answer it. Then we ask the whole class and wait for
volunteers. Try not to call on the same person the second time before all
others had a chance to participate and try not to miss girls holding their
hands (as you know, they are often invisible). But if after 10 -15 seconds
no hands rise up, say: OK, let's have 2 minutes in your groups to come up
with ideas and then we will share them. This routine reduces the need for
an immediate personal right answer even more.
In general, to invite more students to answer your questions, it is useful to
start them with: Please share are your thoughts about XX. What are your
ideas? How can we explain XX? How can we test XX? How would you
approach XX? How do you know XX? What is your image of XX? How can
we convince XX in XX? Tell me more about XX... Who can add to XX?
Any ideas about how we can explain XX? Any ideas how we can test XX?
Another issue is important. We often ask a question in a whole class
discussion or when students are reporting on their group work, and a
student answers with one word. If this word is correct, we often validate
and move on. But does it always mean that the student really understands
what they said? A good routine to make sure is the ask the questions:
"What do you mean?". This is a simple way to elicit their real
understanding. The next step, even if they provide a good answer is to
NOT validate it, but to toss it back to the class- do you, people, agree?
Sometimes, when one student answers a question, the others do not listen
or do not understand. "Do you agree?" question for the whole class and
the expectation that somebody else would answer makes everyone
focused on what the first student was saying. Habitually asking the rest of
the class to evaluate each other's answers will become routine for them.
The goal is to communicate the message: “I am not the final authority; you
need to figure it out yourselves.” ("What do you think?" is called a
Reflective Toss - the name coined by Jim Minstrell a long time ago.) When
somebody in the class responds, stay back until the discussion between



the students starts. Open questions invite or trigger discussions, closed
questions do not.
Now, the most difficult step comes. How do we encourage high school
students to ask good questions when they are learning physics? Although
asking questions" is the #1 science practice in the Next Generation
Science Standards, in a teaching practice we have tools and routines to
reward students for good answers but not for good questions. Have you
ever given a grade to your student for asking a good question or just extra
points? And what are good questions?
If you look at the history of physics, the scientists who we all know are
those who dared to ask a question about something that everyone else
accepted as true (dogma in a way). Galileo asked whether it was true that
all objects fall at constant speed with that speed proportional to their mass
(Aristotelian dogma). Newton asked how the Moon orbits Earth. Einstein
asked how we can figure out what would happen if we could travel on a
light ray or be placed in a closed elevator in a free fall - would you know
that you are not standing on Earth? So, bottom line, asking good questions
is as important, even if not MORE important than giving good answers.
When I was teaching high school, I would tell my students on the first day
of class that questions were very important and if anyone asked a great
question (I would be the person to judge that), this person would receive
the same number of points as they would on a perfectly correct test.
Usually about 1 person per term would get these points. And everyone
clapped when I would say: "This question is a great question, such and
such scientist asked it too and this is what happened after" - I would tell a
short story - and the student who asked it would receive the points." Of
course, it is a subjective decision but in all my years of teaching no student
ever argued that some question that I found worthy of the points was not.
Often, a good question would change my lesson plan and we would
continue our investigations to answer it. This is true even for questions
that were not that remarkable - I tried to show my students that almost
every question they asked made me change what I planned to do and
follow the "need to know". However, we all know, that sometimes the
questions are irrelevant or distracting. For those we need all our tact to
show the student that we respect the question but it is out of the field of
our studies or that it will be answered later.



Now, how do we teach students to ask good questions? First, the students
should feel safe to ask. Neither we, nor other students should ever
comment or make fun of a person asking a question. But this is not
enough. The same way as we teach students to reason like physicists, or
to read the textbook as experts (interrogation method that is described in
the first chapter of our textbook and in the activities in the 1st chapters of
the ALG and OALG), we need to teach them to ask good questions. The
whole ISLE approach lends to good questions. To be continued. Please
do not forget to do your part now. Thank you! 
https://www.facebook.com/groups/320431092109343/posts/1388952458
590529/?__cft__[0]=AZU7II0CvKBATR1J1XSd4wX2zkg259e2-
Np1J8qsd0kLW83u_IsohEhWDkhlIE25T-
4bhyCHr1uhvyrHJdJMGRqMs9_8jLG4PfkrryuETVX4AwBsZIhIJN6JPA
MDnHXi3LtcTHSxD39XukijHswyxnJp3zZB-RsyLV8ZqWckUCE63875-
ZVxQzSYJcATd-_o_uw&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.
Admin
  · 
April 4 at 3:48 PM
  · 
#studentsaskingquestions
Hi all Exploring and Applying Physics people! Three things today. First, I
am reminding you of our electric field workshop on April 8th. Please sign
up for the event if you plan to attend. I will post pre-workshop homework
tomorrow.
Second, based on the group activity, you might not see the notifications
for the posts, thus I strongly recommend checking posts every day even if
there is no notice as there will be a post every day.
Third, I continue with questions. The previous post was about how to
encourage your students to ask questions. This post is about how to teach
them to ask good questions in the ISLE environment. Read on.
Below there are few examples of good questions that the students
learning through the ISLE process might ask:
Observational experiments questions:
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How do we infer a pattern from these data?
How do we best represent the data?
How do I know if it is a good idea to linearize data to find the pattern?
Model/explanation/hypothesis development questions:
How do I start thinking about making mathematical model for the pattern?
How do go about finding a mechanism?
How do I know that my explanation is correct?
How do I design and experiment to test the
model/explanation/hypothesis?
How do I know if this is a good experiment?
Testing experiment questions:
How do I make a prediction of the outcome of the testing experiment using
the hypothesis under test?
How do I know if my experiment would give me the outcome that will allow
me to differentiate between two hypotheses that I have?
Were there any additional assumptions did I make when I made the
prediction?
How can I validate the assumptions?
How do I determine the uncertainty in my result?
How do I know if my experiment ruled out the
hypothesis/model/explanation?
We can go on the make a list of good questions for application
experiments and for different multiple representations, but you probably
already see the pattern here. Almost all good question start with How do I
know this? (the best question ever) or How do I do such and such? and
NOT with the word WHAT. Note also, that we did not list any good
questions that start with the word WHY. Why is that? While the students
often ask the questions starting with the WHY, those are in fact the
questions that have the HOW in them. Sometimes though "Why"
questions hide the purpose of the phenomenon, not how it happens. And
if you answer them, then often the answer is anthropomorphic
(Anthropomorphism is the attribution of human traits, emotions, or
intentions to non-human entities. It is considered to be an innate tendency
of human psychology).
For example: why do objects fall down on Earth? Answer: because they
want to be in a state with the smallest gravitational potential energy. In
fact, the objects do not want anything, and we just gave them human



characteristics with our answer. Most famous answer to the question WHY
was given by Newton who was asked WHY gravity exists. He said that he
did not care why, he only cared HOW to describe it.
To teach your students to ask good questions the teacher needs to model
them (see the above discussion) and to explain to the student why a
specific question is good. And of course, to reward them, as we described
above. We have examples of such questions in our materials, for specific
elements of the ISLE process - in the labs at
[https://sites.google.com/.../scientificab.../isle-based-labs]
A long time ago we did a study correlating the quality of the questions that
students asked about the material once a week as a homework
assignment and their learning gains (Harper, K., Etkina, E., & Lin, Y.
(2003). Encouraging and analyzing student questions in a large physics
course: Meaningful patterns for instructors.Journal of Research in Science
Teaching, 40, 776-791). Those who asked questions that we described as
"good" above had significantly higher learning gains than those who
focused on "what" type of questions.
Bottom line, if you want your students to ask good questions and think like
scientists, first model this practice yourself, then teach them what a good
questions is, and, finally, reward them for asking good questions. This is
the end of the "questions" story. �
Please do not forget to like the post or comment on it to make it more
visible. Thank you.
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mT8ylOZyKHPq-5_dkOP-
yi8ANBf8X_lJ2qwHMd1T4WJV8g3BkCZ8uF6pbjj2Kw2CKaKQDpFkIbld
y5IIHkE53fp_Y&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
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https://www.facebook.com/groups/320431092109343/posts/1389972765155165/?__cft__%5B0%5D=AZW86w1vY0CSSJQZoWpsHKs2trvBWTtnhA-ZIY1PBcEbXM1Vz8-kbkJwgWOydLBL4ePT07VaSx7SlXYTDBrLunceyS6-ALpyxN5ieoXrq-mT8ylOZyKHPq-5_dkOP-yi8ANBf8X_lJ2qwHMd1T4WJV8g3BkCZ8uF6pbjj2Kw2CKaKQDpFkIbldy5IIHkE53fp_Y&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1389972765155165/?__cft__%5B0%5D=AZW86w1vY0CSSJQZoWpsHKs2trvBWTtnhA-ZIY1PBcEbXM1Vz8-kbkJwgWOydLBL4ePT07VaSx7SlXYTDBrLunceyS6-ALpyxN5ieoXrq-mT8ylOZyKHPq-5_dkOP-yi8ANBf8X_lJ2qwHMd1T4WJV8g3BkCZ8uF6pbjj2Kw2CKaKQDpFkIbldy5IIHkE53fp_Y&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1389972765155165/?__cft__%5B0%5D=AZW86w1vY0CSSJQZoWpsHKs2trvBWTtnhA-ZIY1PBcEbXM1Vz8-kbkJwgWOydLBL4ePT07VaSx7SlXYTDBrLunceyS6-ALpyxN5ieoXrq-mT8ylOZyKHPq-5_dkOP-yi8ANBf8X_lJ2qwHMd1T4WJV8g3BkCZ8uF6pbjj2Kw2CKaKQDpFkIbldy5IIHkE53fp_Y&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1389972765155165/?__cft__%5B0%5D=AZW86w1vY0CSSJQZoWpsHKs2trvBWTtnhA-ZIY1PBcEbXM1Vz8-kbkJwgWOydLBL4ePT07VaSx7SlXYTDBrLunceyS6-ALpyxN5ieoXrq-mT8ylOZyKHPq-5_dkOP-yi8ANBf8X_lJ2qwHMd1T4WJV8g3BkCZ8uF6pbjj2Kw2CKaKQDpFkIbldy5IIHkE53fp_Y&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1389972765155165/?__cft__%5B0%5D=AZW86w1vY0CSSJQZoWpsHKs2trvBWTtnhA-ZIY1PBcEbXM1Vz8-kbkJwgWOydLBL4ePT07VaSx7SlXYTDBrLunceyS6-ALpyxN5ieoXrq-mT8ylOZyKHPq-5_dkOP-yi8ANBf8X_lJ2qwHMd1T4WJV8g3BkCZ8uF6pbjj2Kw2CKaKQDpFkIbldy5IIHkE53fp_Y&__tn__=%2CO%2CP-R


April 5 at 3:50 PM
  · 
#firstPERhandbook
Hi all Exploring and Applying Physics people! Two things today: 1) please
sign up for the workshop on Electric fields that will take place on Saturday
at 10 am PST, 1 pm EDT and 7 pm Central European Time. Check your
time zone to make sure you can make it. Electric field is one of the most
abstract and difficult concepts for the students. We are trying our best to
help them. Please go to the EVENTS and sign up!
2) The very first handbook in physics education research is published!
Editors of the whole book are Fatih Tasar and Paula Heron. I had the
honor of being section editor together with Eric Brewe of the section on
learning environments and one of the authors of the chapter on holistic
learning environments. ISLE and Modeling Instruction are in that chapter.
The book is huge and lots of people contributed to its creation. If you are
at a university, the university should be able to get it for its library.

https://www.facebook.com/groups/320431092109343/posts/1390495351
769573/?__cft__[0]=AZWPIL7iVsN-
7tOgO4Vi4XPUWSe5FlRZB6HtPbP59JV6s2S92HmM-
81XZeOc0w8zsaxIxqHh1sLwpJdjPSqMyBKsTUEpolLeTUFgY7MjbH6TI-
t0aoNGt7Bnhq6n81xLBAs5BudTmCcWOmbmbUA82FaXfxsmj82coL23x
otzhJc_Rla4UYaCQKzNdYidm5shRzcAUeixQlzap-
PcTu6ntIt1&__tn__=%2CO%2CP-R

Eugenia Etkina uploaded a file.
Admin
  · 
April 6 at 3:37 PM
  · 
#ISLEworkshop
Hi all Exploring and Applying Physics people! As I promised, I am
attaching the flyer for one week long ISLE workshop at Rutgers. notice the
sates and the person to contact to apply - Rob Charles (Robert Zisk). He
will be running the workshop with Danielle Buggé. If you decide to travel

https://www.facebook.com/groups/320431092109343/posts/1390495351769573/?__cft__%5B0%5D=AZWPIL7iVsN-7tOgO4Vi4XPUWSe5FlRZB6HtPbP59JV6s2S92HmM-81XZeOc0w8zsaxIxqHh1sLwpJdjPSqMyBKsTUEpolLeTUFgY7MjbH6TI-t0aoNGt7Bnhq6n81xLBAs5BudTmCcWOmbmbUA82FaXfxsmj82coL23xotzhJc_Rla4UYaCQKzNdYidm5shRzcAUeixQlzap-PcTu6ntIt1&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1390495351769573/?__cft__%5B0%5D=AZWPIL7iVsN-7tOgO4Vi4XPUWSe5FlRZB6HtPbP59JV6s2S92HmM-81XZeOc0w8zsaxIxqHh1sLwpJdjPSqMyBKsTUEpolLeTUFgY7MjbH6TI-t0aoNGt7Bnhq6n81xLBAs5BudTmCcWOmbmbUA82FaXfxsmj82coL23xotzhJc_Rla4UYaCQKzNdYidm5shRzcAUeixQlzap-PcTu6ntIt1&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1390495351769573/?__cft__%5B0%5D=AZWPIL7iVsN-7tOgO4Vi4XPUWSe5FlRZB6HtPbP59JV6s2S92HmM-81XZeOc0w8zsaxIxqHh1sLwpJdjPSqMyBKsTUEpolLeTUFgY7MjbH6TI-t0aoNGt7Bnhq6n81xLBAs5BudTmCcWOmbmbUA82FaXfxsmj82coL23xotzhJc_Rla4UYaCQKzNdYidm5shRzcAUeixQlzap-PcTu6ntIt1&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1390495351769573/?__cft__%5B0%5D=AZWPIL7iVsN-7tOgO4Vi4XPUWSe5FlRZB6HtPbP59JV6s2S92HmM-81XZeOc0w8zsaxIxqHh1sLwpJdjPSqMyBKsTUEpolLeTUFgY7MjbH6TI-t0aoNGt7Bnhq6n81xLBAs5BudTmCcWOmbmbUA82FaXfxsmj82coL23xotzhJc_Rla4UYaCQKzNdYidm5shRzcAUeixQlzap-PcTu6ntIt1&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1390495351769573/?__cft__%5B0%5D=AZWPIL7iVsN-7tOgO4Vi4XPUWSe5FlRZB6HtPbP59JV6s2S92HmM-81XZeOc0w8zsaxIxqHh1sLwpJdjPSqMyBKsTUEpolLeTUFgY7MjbH6TI-t0aoNGt7Bnhq6n81xLBAs5BudTmCcWOmbmbUA82FaXfxsmj82coL23xotzhJc_Rla4UYaCQKzNdYidm5shRzcAUeixQlzap-PcTu6ntIt1&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1390495351769573/?__cft__%5B0%5D=AZWPIL7iVsN-7tOgO4Vi4XPUWSe5FlRZB6HtPbP59JV6s2S92HmM-81XZeOc0w8zsaxIxqHh1sLwpJdjPSqMyBKsTUEpolLeTUFgY7MjbH6TI-t0aoNGt7Bnhq6n81xLBAs5BudTmCcWOmbmbUA82FaXfxsmj82coL23xotzhJc_Rla4UYaCQKzNdYidm5shRzcAUeixQlzap-PcTu6ntIt1&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1390495351769573/?__cft__%5B0%5D=AZWPIL7iVsN-7tOgO4Vi4XPUWSe5FlRZB6HtPbP59JV6s2S92HmM-81XZeOc0w8zsaxIxqHh1sLwpJdjPSqMyBKsTUEpolLeTUFgY7MjbH6TI-t0aoNGt7Bnhq6n81xLBAs5BudTmCcWOmbmbUA82FaXfxsmj82coL23xotzhJc_Rla4UYaCQKzNdYidm5shRzcAUeixQlzap-PcTu6ntIt1&__tn__=%2CO%2CP-R


to Rutgers, make sure you email him right away. As I already said, we will
have a two day online ISLE workshop in the summer too as well as an 8-
hour in person workshop at the AAPT. If you are new to ISLE, any of those
will help you learn the basics. For details on every topic stuff you have to
attend monthly workshops of this group. The next one is this Saturday -
Electric fields. Please do not forget the like or comment on the post,
recently my posts are invisible. Not sure why Facebook does it. Thank
you.
https://www.facebook.com/groups/320431092109343/posts/1391014478
384327/?__cft__[0]=AZWDOjiXm_26n8r3WvKc2tOdg09Md1EfaK-
yWL1CMv_jKF_5VaaaMSJ4FWeyoqERCdHwjGKO8QOSDkaU6De1GU
Ora0EDBLGdsYR-HKO13aFzO0ukwj3lRiA_GyGrq9W0x-
jC3KmYDJwgqBV9KAL2Lisa45QFuq97gfTsfiaG3ck2Czqf7mhZ9oEk_3A
xvCiJhVl620m360t4fDgvMTkcjwuu&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.
Admin
  · 
April 7 at 3:43 PM
  · 
#electricfieldworkshop
Reminder: if you are planning to attend the Electric Fields workshop
tomorrow, please watch the following video before joining the zoom
meeting:

https://www.facebook.com/groups/320431092109343/posts/1391014478384327/?__cft__%5B0%5D=AZWDOjiXm_26n8r3WvKc2tOdg09Md1EfaK-yWL1CMv_jKF_5VaaaMSJ4FWeyoqERCdHwjGKO8QOSDkaU6De1GUOra0EDBLGdsYR-HKO13aFzO0ukwj3lRiA_GyGrq9W0x-jC3KmYDJwgqBV9KAL2Lisa45QFuq97gfTsfiaG3ck2Czqf7mhZ9oEk_3AxvCiJhVl620m360t4fDgvMTkcjwuu&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1391014478384327/?__cft__%5B0%5D=AZWDOjiXm_26n8r3WvKc2tOdg09Md1EfaK-yWL1CMv_jKF_5VaaaMSJ4FWeyoqERCdHwjGKO8QOSDkaU6De1GUOra0EDBLGdsYR-HKO13aFzO0ukwj3lRiA_GyGrq9W0x-jC3KmYDJwgqBV9KAL2Lisa45QFuq97gfTsfiaG3ck2Czqf7mhZ9oEk_3AxvCiJhVl620m360t4fDgvMTkcjwuu&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1391014478384327/?__cft__%5B0%5D=AZWDOjiXm_26n8r3WvKc2tOdg09Md1EfaK-yWL1CMv_jKF_5VaaaMSJ4FWeyoqERCdHwjGKO8QOSDkaU6De1GUOra0EDBLGdsYR-HKO13aFzO0ukwj3lRiA_GyGrq9W0x-jC3KmYDJwgqBV9KAL2Lisa45QFuq97gfTsfiaG3ck2Czqf7mhZ9oEk_3AxvCiJhVl620m360t4fDgvMTkcjwuu&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1391014478384327/?__cft__%5B0%5D=AZWDOjiXm_26n8r3WvKc2tOdg09Md1EfaK-yWL1CMv_jKF_5VaaaMSJ4FWeyoqERCdHwjGKO8QOSDkaU6De1GUOra0EDBLGdsYR-HKO13aFzO0ukwj3lRiA_GyGrq9W0x-jC3KmYDJwgqBV9KAL2Lisa45QFuq97gfTsfiaG3ck2Czqf7mhZ9oEk_3AxvCiJhVl620m360t4fDgvMTkcjwuu&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1391014478384327/?__cft__%5B0%5D=AZWDOjiXm_26n8r3WvKc2tOdg09Md1EfaK-yWL1CMv_jKF_5VaaaMSJ4FWeyoqERCdHwjGKO8QOSDkaU6De1GUOra0EDBLGdsYR-HKO13aFzO0ukwj3lRiA_GyGrq9W0x-jC3KmYDJwgqBV9KAL2Lisa45QFuq97gfTsfiaG3ck2Czqf7mhZ9oEk_3AxvCiJhVl620m360t4fDgvMTkcjwuu&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1391014478384327/?__cft__%5B0%5D=AZWDOjiXm_26n8r3WvKc2tOdg09Md1EfaK-yWL1CMv_jKF_5VaaaMSJ4FWeyoqERCdHwjGKO8QOSDkaU6De1GUOra0EDBLGdsYR-HKO13aFzO0ukwj3lRiA_GyGrq9W0x-jC3KmYDJwgqBV9KAL2Lisa45QFuq97gfTsfiaG3ck2Czqf7mhZ9oEk_3AxvCiJhVl620m360t4fDgvMTkcjwuu&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1391529398
332835/?__cft__[0]=AZWuI2YJJwdv3Ur1nOJFnXjSpj9fhiXD67kxnc6dx
mB_bRrbz_EZ8cvnG9j8u9s1C8rpvo8-i4NIsr-
TuQNXg9ahLo7JcggamZIzLbXHKKJgtrmGtyLOVzbIZewNrFTrcMqN2nr
aseq9pWoPrbom0t0hBnHhhhGusl8xk_VsB_iCAeb-
ZRRMD4HLMlfodQqgPhY&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
April 9 at 2:09 AM
  · 
#electricfieldworkshop
Hi all Exploring and Applying Physics people! We had a great Electric
Field workshop today. Here is the link to the slides
https://docs.google.com/.../18uTQ5GrpThF6y5tvvF3x.../edit....
Here is zoom recording: 
https://rutgers.zoom.us/.../RcB2WqcpJiTz0eWmZW7JPYAWhL2eT... 
password is &2g3f$g9
The reflection slide is below. Those who missed it, if you have questions
after you watched the zoom video and did the activities on the slides,
please let me know and I will run a 1-hour session next Saturday at the
same time to answer your questions. 
Our May workshop will be for LEDs and it will be 3 hours as 2 hours are
not enough. I will put possible dates tomorrow so that you can vote.
PLEASE LIKE OR COMMENT TO MAKE THE POST MORE VISIBLE.
Facebook makes my posts invisible. Thank you.

https://www.facebook.com/groups/320431092109343/posts/1391529398332835/?__cft__%5B0%5D=AZWuI2YJJwdv3Ur1nOJFnXjSpj9fhiXD67kxnc6dxmB_bRrbz_EZ8cvnG9j8u9s1C8rpvo8-i4NIsr-TuQNXg9ahLo7JcggamZIzLbXHKKJgtrmGtyLOVzbIZewNrFTrcMqN2nraseq9pWoPrbom0t0hBnHhhhGusl8xk_VsB_iCAeb-ZRRMD4HLMlfodQqgPhY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1391529398332835/?__cft__%5B0%5D=AZWuI2YJJwdv3Ur1nOJFnXjSpj9fhiXD67kxnc6dxmB_bRrbz_EZ8cvnG9j8u9s1C8rpvo8-i4NIsr-TuQNXg9ahLo7JcggamZIzLbXHKKJgtrmGtyLOVzbIZewNrFTrcMqN2nraseq9pWoPrbom0t0hBnHhhhGusl8xk_VsB_iCAeb-ZRRMD4HLMlfodQqgPhY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1391529398332835/?__cft__%5B0%5D=AZWuI2YJJwdv3Ur1nOJFnXjSpj9fhiXD67kxnc6dxmB_bRrbz_EZ8cvnG9j8u9s1C8rpvo8-i4NIsr-TuQNXg9ahLo7JcggamZIzLbXHKKJgtrmGtyLOVzbIZewNrFTrcMqN2nraseq9pWoPrbom0t0hBnHhhhGusl8xk_VsB_iCAeb-ZRRMD4HLMlfodQqgPhY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1391529398332835/?__cft__%5B0%5D=AZWuI2YJJwdv3Ur1nOJFnXjSpj9fhiXD67kxnc6dxmB_bRrbz_EZ8cvnG9j8u9s1C8rpvo8-i4NIsr-TuQNXg9ahLo7JcggamZIzLbXHKKJgtrmGtyLOVzbIZewNrFTrcMqN2nraseq9pWoPrbom0t0hBnHhhhGusl8xk_VsB_iCAeb-ZRRMD4HLMlfodQqgPhY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1391529398332835/?__cft__%5B0%5D=AZWuI2YJJwdv3Ur1nOJFnXjSpj9fhiXD67kxnc6dxmB_bRrbz_EZ8cvnG9j8u9s1C8rpvo8-i4NIsr-TuQNXg9ahLo7JcggamZIzLbXHKKJgtrmGtyLOVzbIZewNrFTrcMqN2nraseq9pWoPrbom0t0hBnHhhhGusl8xk_VsB_iCAeb-ZRRMD4HLMlfodQqgPhY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1391529398332835/?__cft__%5B0%5D=AZWuI2YJJwdv3Ur1nOJFnXjSpj9fhiXD67kxnc6dxmB_bRrbz_EZ8cvnG9j8u9s1C8rpvo8-i4NIsr-TuQNXg9ahLo7JcggamZIzLbXHKKJgtrmGtyLOVzbIZewNrFTrcMqN2nraseq9pWoPrbom0t0hBnHhhhGusl8xk_VsB_iCAeb-ZRRMD4HLMlfodQqgPhY&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1392273001
591808/?__cft__[0]=AZWJ4l-
5ppwIMmw0Xx6YnzVDalLxffb047TAgt8ZPqTHGvBf6V19s45ENpLj_EBs
c-UxI792vu6UMp2nmYlVCTJvFmKKvGDycqQegbSdKyrZU-
jHKRqh3fTUYpWbAnhnrtEmx32cio5Tg6n3oFZ6wwqrhK2Z47bTGxMLN-
TSUt6g230xjd1UQtGC-HPHD2v740Q&__tn__=%2CO%2CP-R

Eugenia Etkina shared a post.
Admin
  · 
April 10 at 8:13 PM
  · 

https://www.facebook.com/groups/320431092109343/posts/1392273001591808/?__cft__%5B0%5D=AZWJ4l-5ppwIMmw0Xx6YnzVDalLxffb047TAgt8ZPqTHGvBf6V19s45ENpLj_EBsc-UxI792vu6UMp2nmYlVCTJvFmKKvGDycqQegbSdKyrZU-jHKRqh3fTUYpWbAnhnrtEmx32cio5Tg6n3oFZ6wwqrhK2Z47bTGxMLN-TSUt6g230xjd1UQtGC-HPHD2v740Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1392273001591808/?__cft__%5B0%5D=AZWJ4l-5ppwIMmw0Xx6YnzVDalLxffb047TAgt8ZPqTHGvBf6V19s45ENpLj_EBsc-UxI792vu6UMp2nmYlVCTJvFmKKvGDycqQegbSdKyrZU-jHKRqh3fTUYpWbAnhnrtEmx32cio5Tg6n3oFZ6wwqrhK2Z47bTGxMLN-TSUt6g230xjd1UQtGC-HPHD2v740Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1392273001591808/?__cft__%5B0%5D=AZWJ4l-5ppwIMmw0Xx6YnzVDalLxffb047TAgt8ZPqTHGvBf6V19s45ENpLj_EBsc-UxI792vu6UMp2nmYlVCTJvFmKKvGDycqQegbSdKyrZU-jHKRqh3fTUYpWbAnhnrtEmx32cio5Tg6n3oFZ6wwqrhK2Z47bTGxMLN-TSUt6g230xjd1UQtGC-HPHD2v740Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1392273001591808/?__cft__%5B0%5D=AZWJ4l-5ppwIMmw0Xx6YnzVDalLxffb047TAgt8ZPqTHGvBf6V19s45ENpLj_EBsc-UxI792vu6UMp2nmYlVCTJvFmKKvGDycqQegbSdKyrZU-jHKRqh3fTUYpWbAnhnrtEmx32cio5Tg6n3oFZ6wwqrhK2Z47bTGxMLN-TSUt6g230xjd1UQtGC-HPHD2v740Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1392273001591808/?__cft__%5B0%5D=AZWJ4l-5ppwIMmw0Xx6YnzVDalLxffb047TAgt8ZPqTHGvBf6V19s45ENpLj_EBsc-UxI792vu6UMp2nmYlVCTJvFmKKvGDycqQegbSdKyrZU-jHKRqh3fTUYpWbAnhnrtEmx32cio5Tg6n3oFZ6wwqrhK2Z47bTGxMLN-TSUt6g230xjd1UQtGC-HPHD2v740Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1392273001591808/?__cft__%5B0%5D=AZWJ4l-5ppwIMmw0Xx6YnzVDalLxffb047TAgt8ZPqTHGvBf6V19s45ENpLj_EBsc-UxI792vu6UMp2nmYlVCTJvFmKKvGDycqQegbSdKyrZU-jHKRqh3fTUYpWbAnhnrtEmx32cio5Tg6n3oFZ6wwqrhK2Z47bTGxMLN-TSUt6g230xjd1UQtGC-HPHD2v740Q&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1393210908
164684/?__cft__[0]=AZV9UfMGPZ4QpBwHW0_veTDYIeY-
7gT5m26b85ZBeKLwiR_5pm3jalxOesgx-
q1M_1fat9UwjdPaK866Sv4q9LB8jv8Wutles85aLXwDe3SCHCdn36Pmki
DaBLxnkte1k7l4WMwLpELP2FVFIWQkhf9owQRITOoP7m4SBFWKDi_t
JUOG_iEsNaT0w1tsIw97YbIJBNzJpPMJ1u1dDOB1H4qU62ZLX4p9szF
RqQY9ARHD8Q&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 

https://www.facebook.com/groups/320431092109343/posts/1393210908164684/?__cft__%5B0%5D=AZV9UfMGPZ4QpBwHW0_veTDYIeY-7gT5m26b85ZBeKLwiR_5pm3jalxOesgx-q1M_1fat9UwjdPaK866Sv4q9LB8jv8Wutles85aLXwDe3SCHCdn36PmkiDaBLxnkte1k7l4WMwLpELP2FVFIWQkhf9owQRITOoP7m4SBFWKDi_tJUOG_iEsNaT0w1tsIw97YbIJBNzJpPMJ1u1dDOB1H4qU62ZLX4p9szFRqQY9ARHD8Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1393210908164684/?__cft__%5B0%5D=AZV9UfMGPZ4QpBwHW0_veTDYIeY-7gT5m26b85ZBeKLwiR_5pm3jalxOesgx-q1M_1fat9UwjdPaK866Sv4q9LB8jv8Wutles85aLXwDe3SCHCdn36PmkiDaBLxnkte1k7l4WMwLpELP2FVFIWQkhf9owQRITOoP7m4SBFWKDi_tJUOG_iEsNaT0w1tsIw97YbIJBNzJpPMJ1u1dDOB1H4qU62ZLX4p9szFRqQY9ARHD8Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1393210908164684/?__cft__%5B0%5D=AZV9UfMGPZ4QpBwHW0_veTDYIeY-7gT5m26b85ZBeKLwiR_5pm3jalxOesgx-q1M_1fat9UwjdPaK866Sv4q9LB8jv8Wutles85aLXwDe3SCHCdn36PmkiDaBLxnkte1k7l4WMwLpELP2FVFIWQkhf9owQRITOoP7m4SBFWKDi_tJUOG_iEsNaT0w1tsIw97YbIJBNzJpPMJ1u1dDOB1H4qU62ZLX4p9szFRqQY9ARHD8Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1393210908164684/?__cft__%5B0%5D=AZV9UfMGPZ4QpBwHW0_veTDYIeY-7gT5m26b85ZBeKLwiR_5pm3jalxOesgx-q1M_1fat9UwjdPaK866Sv4q9LB8jv8Wutles85aLXwDe3SCHCdn36PmkiDaBLxnkte1k7l4WMwLpELP2FVFIWQkhf9owQRITOoP7m4SBFWKDi_tJUOG_iEsNaT0w1tsIw97YbIJBNzJpPMJ1u1dDOB1H4qU62ZLX4p9szFRqQY9ARHD8Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1393210908164684/?__cft__%5B0%5D=AZV9UfMGPZ4QpBwHW0_veTDYIeY-7gT5m26b85ZBeKLwiR_5pm3jalxOesgx-q1M_1fat9UwjdPaK866Sv4q9LB8jv8Wutles85aLXwDe3SCHCdn36PmkiDaBLxnkte1k7l4WMwLpELP2FVFIWQkhf9owQRITOoP7m4SBFWKDi_tJUOG_iEsNaT0w1tsIw97YbIJBNzJpPMJ1u1dDOB1H4qU62ZLX4p9szFRqQY9ARHD8Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1393210908164684/?__cft__%5B0%5D=AZV9UfMGPZ4QpBwHW0_veTDYIeY-7gT5m26b85ZBeKLwiR_5pm3jalxOesgx-q1M_1fat9UwjdPaK866Sv4q9LB8jv8Wutles85aLXwDe3SCHCdn36PmkiDaBLxnkte1k7l4WMwLpELP2FVFIWQkhf9owQRITOoP7m4SBFWKDi_tJUOG_iEsNaT0w1tsIw97YbIJBNzJpPMJ1u1dDOB1H4qU62ZLX4p9szFRqQY9ARHD8Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1393210908164684/?__cft__%5B0%5D=AZV9UfMGPZ4QpBwHW0_veTDYIeY-7gT5m26b85ZBeKLwiR_5pm3jalxOesgx-q1M_1fat9UwjdPaK866Sv4q9LB8jv8Wutles85aLXwDe3SCHCdn36PmkiDaBLxnkte1k7l4WMwLpELP2FVFIWQkhf9owQRITOoP7m4SBFWKDi_tJUOG_iEsNaT0w1tsIw97YbIJBNzJpPMJ1u1dDOB1H4qU62ZLX4p9szFRqQY9ARHD8Q&__tn__=%2CO%2CP-R


6d
  · 
#WELCOMENEWMEMBERS and
#mathematicalrepresentationsofelectricfield
Hi @everyone I am trying a new way to make my posts more visible. Two
things today: we welcome new members and we talk about Electric Field.
There are two things about electric field that I wanted to discuss. First:
traditionally the same term is reserved for field as an entity, a thing, a
model that explains interactions at a distance and the physical quantity
characterizing its force-like, vector properties. Our textbook is the only one
that distinguishes between electric field as model of interaction and the
physical quantity E, we call it E-field (with an arrow on top of E to signify
that it is a vector). later we call electric potential V field for symmetry. We
have two quantities characterizing electric field - E-field and V-field.

In addition, we discuss the difference between the operational definition
of the E-field (F/qtest) and a cause-effect relationship for the E field when
the field is created by ONE point like charge (kQsource/r^2). When there
are more charges or charged planes, the former remains the same but the
latter is different. We discussed the difference between operational
definitions and cause-effect relationships before, if you need a refresher,
please say here. I am attaching a screenshot from the textbook to help
you see the difference.

Let's welcome our new members:
Yalchin Islamzade,
李夏安,

Bill Reitz,
Hrisilda Matathia,
Viviana Poli,
Lamar Wildes,
Fatih Tasar,
Mohammed Basha,
Gajanan Patil,
Victoria Valdenegro,
Nenad Nikolic,
Nassim Sarirah,



Sagar Tripathy,
Jessica Moro,
Jess Wawrykow,
Irwandi Irwandi,
呂冠源,

張富竣

You will only benefit from this community if you log into the group EVERY
DAY regardless of the Facebook telling you that there is a new post and
read the posts, like or comment on them and participate. You all saw the
welcoming message when you first logged in, if you did not, please see
the posts pinned to the top of this group home page. WELCOME! And
please, do not forget to like or comment on this post too!

https://www.facebook.com/groups/320431092109343/posts/1394128021
406306/?__cft__[0]=AZXnJfDaw14hfeK0uo8B6KN4s4H5JaanjFppww0z
aS1m6R8MjWajdrrOHAc35fO6f8jZB_7wZKcebKTi6wXQPDJdWtoOGv2l
mBIsWgnUgZ_uV8PNscHrNgIwRNC6iZ1CDlTBmyYsnREwQEHC9n8Z9
Moeezw9W3CMrPrXoGGqcMSh_GqXh-
VJbR4ByAr2XyDbd0E&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 

https://www.facebook.com/groups/320431092109343/posts/1394128021406306/?__cft__%5B0%5D=AZXnJfDaw14hfeK0uo8B6KN4s4H5JaanjFppww0zaS1m6R8MjWajdrrOHAc35fO6f8jZB_7wZKcebKTi6wXQPDJdWtoOGv2lmBIsWgnUgZ_uV8PNscHrNgIwRNC6iZ1CDlTBmyYsnREwQEHC9n8Z9Moeezw9W3CMrPrXoGGqcMSh_GqXh-VJbR4ByAr2XyDbd0E&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1394128021406306/?__cft__%5B0%5D=AZXnJfDaw14hfeK0uo8B6KN4s4H5JaanjFppww0zaS1m6R8MjWajdrrOHAc35fO6f8jZB_7wZKcebKTi6wXQPDJdWtoOGv2lmBIsWgnUgZ_uV8PNscHrNgIwRNC6iZ1CDlTBmyYsnREwQEHC9n8Z9Moeezw9W3CMrPrXoGGqcMSh_GqXh-VJbR4ByAr2XyDbd0E&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1394128021406306/?__cft__%5B0%5D=AZXnJfDaw14hfeK0uo8B6KN4s4H5JaanjFppww0zaS1m6R8MjWajdrrOHAc35fO6f8jZB_7wZKcebKTi6wXQPDJdWtoOGv2lmBIsWgnUgZ_uV8PNscHrNgIwRNC6iZ1CDlTBmyYsnREwQEHC9n8Z9Moeezw9W3CMrPrXoGGqcMSh_GqXh-VJbR4ByAr2XyDbd0E&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1394128021406306/?__cft__%5B0%5D=AZXnJfDaw14hfeK0uo8B6KN4s4H5JaanjFppww0zaS1m6R8MjWajdrrOHAc35fO6f8jZB_7wZKcebKTi6wXQPDJdWtoOGv2lmBIsWgnUgZ_uV8PNscHrNgIwRNC6iZ1CDlTBmyYsnREwQEHC9n8Z9Moeezw9W3CMrPrXoGGqcMSh_GqXh-VJbR4ByAr2XyDbd0E&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1394128021406306/?__cft__%5B0%5D=AZXnJfDaw14hfeK0uo8B6KN4s4H5JaanjFppww0zaS1m6R8MjWajdrrOHAc35fO6f8jZB_7wZKcebKTi6wXQPDJdWtoOGv2lmBIsWgnUgZ_uV8PNscHrNgIwRNC6iZ1CDlTBmyYsnREwQEHC9n8Z9Moeezw9W3CMrPrXoGGqcMSh_GqXh-VJbR4ByAr2XyDbd0E&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1394128021406306/?__cft__%5B0%5D=AZXnJfDaw14hfeK0uo8B6KN4s4H5JaanjFppww0zaS1m6R8MjWajdrrOHAc35fO6f8jZB_7wZKcebKTi6wXQPDJdWtoOGv2lmBIsWgnUgZ_uV8PNscHrNgIwRNC6iZ1CDlTBmyYsnREwQEHC9n8Z9Moeezw9W3CMrPrXoGGqcMSh_GqXh-VJbR4ByAr2XyDbd0E&__tn__=%2CO%2CP-R


5d
  · 
#doingderivations #LEDworkshop
Hello @everyone two things today.
First, our LED workshop will be on May 20th, 3 hours, 9 am Pacific time,
noon Eastern, and 6 pm Central European. I will create the event for it
tomorrow and you can start signing up.
Second, today I will talk about derivations. As the students learning
physics through the ISLE approach are expected to construct their own
knowledge working in groups with our guidance (and the guidance of the
materials that we have created), the question comes up - How do they
derive mathematical representations that do not arise from data analysis?
I am pasting a screenshot of the activity in Chapter 18 Active Learning
Guide (see OALG Chapter 18 posted here in the files) that shows an
example of how we approach the derivations. I would say that there are
three different ways to do it. I list them below with the progressive increase
of the difficulty.
The teacher is at the board and asks questions related ot the steps of the
derivation. After each question the teacher gives the students 1-2 min in
groups to come up with an answer, then the students share their answers
and the teacher puts the answer on the board for everyone to write down.
Then the next question follows. Bottom line - the teacher does not put
anything on the board without the students suggestions.
The students work in groups, the questions are in the activity (ALG or
OALG) and each question already has an answer to each step but the
students need to figure out how to get to this answer (See examples in
OALG Chapter 12, Activity 12.3.2, the file posted here in the FILES). After
the students go through each step, the teacher holds a whole class
discussion about each step.
The students work in groups on the activity that only asks guiding
questions and they need to find the answers. The teacher holds a whole
class discussion after each step to make sure that all groups are on the
same page. At the end the teacher goes over each step again. The
discussion focuses on whether the result makes sense to the students.
If possible, all new expressions need to be examined for limiting cases,
units, and tested experimentally (see OALG 18.4.4)



I am attaching a screen shot of the activity of type 3 for the relationship
between E field and electric potential (V field). Please share your ways of
helping students derive new mathematical expressions. And please do not
forget to like the post or comment to make it more visible. Thank you!

https://www.facebook.com/groups/320431092109343/posts/1394641374
688304/?__cft__[0]=AZXqPw5J2IvGP6SZMgJpQph9RBMFmtEaVq5px
AAbl-BRdlaS4jLFPfADBZa6Y0zcct1zpD0ANH9jAP-
S63JLDLYw5bFEuQYNpkWqisU9z92zZEjf_S5zghO3j1KFtHhO3pe5kBE
gHhTHfWKQ9yvcETvYpmYP7wDNp1wrXIaC7oVYl877Lg6Tue4F6PdMz
YlKytw&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin

https://www.facebook.com/groups/320431092109343/posts/1394641374688304/?__cft__%5B0%5D=AZXqPw5J2IvGP6SZMgJpQph9RBMFmtEaVq5pxAAbl-BRdlaS4jLFPfADBZa6Y0zcct1zpD0ANH9jAP-S63JLDLYw5bFEuQYNpkWqisU9z92zZEjf_S5zghO3j1KFtHhO3pe5kBEgHhTHfWKQ9yvcETvYpmYP7wDNp1wrXIaC7oVYl877Lg6Tue4F6PdMzYlKytw&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1394641374688304/?__cft__%5B0%5D=AZXqPw5J2IvGP6SZMgJpQph9RBMFmtEaVq5pxAAbl-BRdlaS4jLFPfADBZa6Y0zcct1zpD0ANH9jAP-S63JLDLYw5bFEuQYNpkWqisU9z92zZEjf_S5zghO3j1KFtHhO3pe5kBEgHhTHfWKQ9yvcETvYpmYP7wDNp1wrXIaC7oVYl877Lg6Tue4F6PdMzYlKytw&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1394641374688304/?__cft__%5B0%5D=AZXqPw5J2IvGP6SZMgJpQph9RBMFmtEaVq5pxAAbl-BRdlaS4jLFPfADBZa6Y0zcct1zpD0ANH9jAP-S63JLDLYw5bFEuQYNpkWqisU9z92zZEjf_S5zghO3j1KFtHhO3pe5kBEgHhTHfWKQ9yvcETvYpmYP7wDNp1wrXIaC7oVYl877Lg6Tue4F6PdMzYlKytw&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1394641374688304/?__cft__%5B0%5D=AZXqPw5J2IvGP6SZMgJpQph9RBMFmtEaVq5pxAAbl-BRdlaS4jLFPfADBZa6Y0zcct1zpD0ANH9jAP-S63JLDLYw5bFEuQYNpkWqisU9z92zZEjf_S5zghO3j1KFtHhO3pe5kBEgHhTHfWKQ9yvcETvYpmYP7wDNp1wrXIaC7oVYl877Lg6Tue4F6PdMzYlKytw&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1394641374688304/?__cft__%5B0%5D=AZXqPw5J2IvGP6SZMgJpQph9RBMFmtEaVq5pxAAbl-BRdlaS4jLFPfADBZa6Y0zcct1zpD0ANH9jAP-S63JLDLYw5bFEuQYNpkWqisU9z92zZEjf_S5zghO3j1KFtHhO3pe5kBEgHhTHfWKQ9yvcETvYpmYP7wDNp1wrXIaC7oVYl877Lg6Tue4F6PdMzYlKytw&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1394641374688304/?__cft__%5B0%5D=AZXqPw5J2IvGP6SZMgJpQph9RBMFmtEaVq5pxAAbl-BRdlaS4jLFPfADBZa6Y0zcct1zpD0ANH9jAP-S63JLDLYw5bFEuQYNpkWqisU9z92zZEjf_S5zghO3j1KFtHhO3pe5kBEgHhTHfWKQ9yvcETvYpmYP7wDNp1wrXIaC7oVYl877Lg6Tue4F6PdMzYlKytw&__tn__=%2CO%2CP-R


  · 
4d
  · 
#LEDworkshop
Hi @everyone I just created an EVENT for our LED workshop on May 20th
(this is what people indicated is the best date). Please let me know if you
see the event and sign up for it. To my knowledge, our materials (the
textbook and the OALG) are the only materials that systematically help
students learn what an LED is, how LEDs work and why we use them. We
also have an absolutely unique approach to help students understand
their microscopic structure (you will be amazed). The workshop is 3 hours,
please plan accordingly.  I am attaching a screenshot of just one place
where we talk about LEDs in the textbook, but there are many more, so -
sign up for the workshop! And please like or comment on the post to make
it more visible. Thank you.



https://www.facebook.com/groups/320431092109343/posts/1395196387
966136/?__cft__[0]=AZW2KHskcCDpNV22crXgXMulXFuv7xhudTS91S
KKe5u21IoMbJYszWIUVppFYS8CPL9DOSJzjTlskPd8AVwn8BS3SjaT9
AfB-jJZUUauemjO8qFDPAVspc2d8SfiRmQWR16Y0F5auDxs2N-
T7VKopWdcpejbwJ6TZfG1aGg1UUZQlUTnTKWSzjTRIgTU3tz7-
Cw&__tn__=%2CO%2CP-R

Eugenia Etkina

https://www.facebook.com/groups/320431092109343/posts/1395196387966136/?__cft__%5B0%5D=AZW2KHskcCDpNV22crXgXMulXFuv7xhudTS91SKKe5u21IoMbJYszWIUVppFYS8CPL9DOSJzjTlskPd8AVwn8BS3SjaT9AfB-jJZUUauemjO8qFDPAVspc2d8SfiRmQWR16Y0F5auDxs2N-T7VKopWdcpejbwJ6TZfG1aGg1UUZQlUTnTKWSzjTRIgTU3tz7-Cw&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1395196387966136/?__cft__%5B0%5D=AZW2KHskcCDpNV22crXgXMulXFuv7xhudTS91SKKe5u21IoMbJYszWIUVppFYS8CPL9DOSJzjTlskPd8AVwn8BS3SjaT9AfB-jJZUUauemjO8qFDPAVspc2d8SfiRmQWR16Y0F5auDxs2N-T7VKopWdcpejbwJ6TZfG1aGg1UUZQlUTnTKWSzjTRIgTU3tz7-Cw&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1395196387966136/?__cft__%5B0%5D=AZW2KHskcCDpNV22crXgXMulXFuv7xhudTS91SKKe5u21IoMbJYszWIUVppFYS8CPL9DOSJzjTlskPd8AVwn8BS3SjaT9AfB-jJZUUauemjO8qFDPAVspc2d8SfiRmQWR16Y0F5auDxs2N-T7VKopWdcpejbwJ6TZfG1aGg1UUZQlUTnTKWSzjTRIgTU3tz7-Cw&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1395196387966136/?__cft__%5B0%5D=AZW2KHskcCDpNV22crXgXMulXFuv7xhudTS91SKKe5u21IoMbJYszWIUVppFYS8CPL9DOSJzjTlskPd8AVwn8BS3SjaT9AfB-jJZUUauemjO8qFDPAVspc2d8SfiRmQWR16Y0F5auDxs2N-T7VKopWdcpejbwJ6TZfG1aGg1UUZQlUTnTKWSzjTRIgTU3tz7-Cw&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1395196387966136/?__cft__%5B0%5D=AZW2KHskcCDpNV22crXgXMulXFuv7xhudTS91SKKe5u21IoMbJYszWIUVppFYS8CPL9DOSJzjTlskPd8AVwn8BS3SjaT9AfB-jJZUUauemjO8qFDPAVspc2d8SfiRmQWR16Y0F5auDxs2N-T7VKopWdcpejbwJ6TZfG1aGg1UUZQlUTnTKWSzjTRIgTU3tz7-Cw&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1395196387966136/?__cft__%5B0%5D=AZW2KHskcCDpNV22crXgXMulXFuv7xhudTS91SKKe5u21IoMbJYszWIUVppFYS8CPL9DOSJzjTlskPd8AVwn8BS3SjaT9AfB-jJZUUauemjO8qFDPAVspc2d8SfiRmQWR16Y0F5auDxs2N-T7VKopWdcpejbwJ6TZfG1aGg1UUZQlUTnTKWSzjTRIgTU3tz7-Cw&__tn__=%2CO%2CP-R


Admin
  · 
3d
  · 
#ledworkshop #electricfields
Hi all Exploring and Applying Physics people, first: I am reminding you of
the LED workshop on May 20th, please sign up going to EVENTS. So far
only 6 people signed up. The workshop requires a lot of preparation on
our part and we would like to have more people benefit from it.
Second, I wanted to show you an example of an activity that allows you to
experimentally study electric charges and electric fields. It is in the ALG
and OALG (chapter 18). I am posting the text of the activity with the
solution (I never post solutions, but this one is a must, it is in Italics). You
can let the students watch the video and then give them the graphs to
save time. Or you can assign the graphs for the homework andthen have
a discussion in class. It is a very sophisticated activity, it is good for college
students or AP2 students. It is also great for physics teachers. Please
watch the video and then try to collect the data before you read the
solution! And please do not forget to like or comment on the post to make
it more visible. Thank you.
18.4.4 OBSERVE AND EXPLAIN
Class or Lab: Equipment per group: whiteboard and markers.
Watch the high-speed video of a conducting sphere vibrating between two
charged plates connected to a device called a high-voltage source that
creates a constant potential difference between the plates
[https://mediaplayer.pearsoncmg.com/.../sci-phys-egv2e-alg...]. The
sphere is hanging on a nonconducting (insulating) string. The video is
recorded at 600 frames per second. Note: if some charges are removed
from the plate, the high-voltage source replaces these charges with new
ones, so the potential difference between the plates remains constant.
a. Working with your group, describe your observations as fully as
possible (you can use the video to collect data).
The sphere is oscillating back and forth between the plates. Every time
the sphere touches one plate it abruptly changes the direction of motion.
Although the sphere is relatively large it does not seem to slow down due
to air drag as one would expect for a simple pendulum of the same size.



b. Explain your observations using your knowledge of forces, and the
relationship between the E and V fields. Provide qualitative and
quantitative explanations. Put them on a whiteboard and share with
another group.
We can analyze the video frame by frame to obtain the and graphs for the
center of the sphere (x axis points to the right and its origin is in the middle
of the plates; graphs show three passages between the plates): See the
graphs in attached screen shot.
The graph tells us that after the sphere hits the plate it re-bounces with a
speed that is smaller than the speed before the collision with the plate. We
also see that after every collision the sphere accelerates towards the
opposite plate. These observations help us to compose the following
explanation:
The sphere is covered with a metal (aluminum) foil. Let’s assume that we
start with a neutral sphere that is initially moving towards one plate
(assume the sphere is moving to the left, toward positive plate). When the
sphere touches the positive plate, some electrons from the sphere move
to the plate until the sphere and the plate are at the same potential (the
transfer of charge happens very very quickly; voltage source takes care
that the plate is at the same potential all the time). At this point the sum of
the forces exerted on the sphere points to the right (positively charged
sphere is in the region of E field that is pointing to the right). The sphere
starts to accelerate to the right. As the speed of the sphere increases, the
drag force exerted by the air on the sphere increases, reducing the
acceleration of the sphere compared to the case when the sphere would
accelerate only due to electric force (we neglect the effects of gravitational
attraction between the sphere and Earth). When the sphere hits the
(negative) plate, two things happen. 1) Some kinetic energy of the sphere
is converted to internal energy, therefore the speed of the sphere after the
collision is smaller than before the collision; 2) some electrons from the
plate move to the sphere (until the sphere and the plate are at the same
potential), the sphere is now negatively charged. At this point, the sum of
the forces exerted on the sphere points to the left and the sphere starts
accelerating to the left. From now on, the steps repeat with appropriate
signs.



https://www.facebook.com/groups/320431092109343/posts/1395731364
579305/?__cft__[0]=AZURoYhHitBva4JY8lZx7xa28QNR94Y_z4yOtubg
URij3xNTjhwbAt0hCF_-
yuTYdWkfg23jntiFDZUrdUStuJCxZWzuR0YUgk26fyOBdpdH3WuFFBrN
DJPFJ-
nbN6WCeXCF8tqLZqpByj9o1JGyJCVlqJqGUsWgMQjm2Oj5hERtz8Qin
gxOtQ86aHDZU6Djwk0&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
2d
  · 
#eandv
Here is a great video showing the relationship between the E field and the
V field made by Gorazd Planinsic . You can use it as a testing experiment
after the students did the derivation that I described 3 days ago. Enjoy!
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https://www.facebook.com/groups/320431092109343/posts/1396307354
521706/?__cft__[0]=AZWkhN2cq6idpnUSYZVvSUpPjwNnMufxsIPWkkc
4s2J9snR1Hn16mTbKKWtBjLqaOy4oI6xz6_QVSXyfXNopIV-
iZlIlwiVbmFncaWoeifUSsmYGDwFnOeIEFV3COxguXOk9z_pZSeR9v29
88a37aIo2QOK2r77TZsF3Vz7kt5YPZvXATlxbDFMIFU7MvryiKkJJakISg
v1MvCkrxWhPVGa_&__tn__=%2CO%2CP-R

Eugenia Etkina shared a post.
Admin
  · 
2d
  · 
I already posted about Emmy Noether before, but no number of posts will
do justice to this incredible woman. All laws of conservation are the
consequence of Noether's theorem of symmetry - energy, momentum,
rotational momentum, etc. We can see Newton's laws as the
consequences of energy and momentum conservation laws. Thus, almost
everything that our students study can be explained by Noether's theorem.
What an amazing woman and what a tragic life of a woman in math and
science at her time.
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https://www.facebook.com/groups/320431092109343/posts/1396453704
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9WATdkCtVFMTWw--YUjhbSX-
DpEho7R3zo659QhR2TlQQSBRopO5lijybRWW85ZCLV_DoZX_oCmm
ORuNGdVDlF8HRMJPapX9arN2-
z3ulhskORmoja3RFidCZLhWiBwhV2WNPA-psaSSKBslxR2uPYQH-
&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.
Admin
  · 
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h
  · 
#studentsquestions
Hi all Exploring and Applying Physics people! Two things today - first,
please sign up for the LED workshop in your EVENTS page. Second, I am
picking up our conversation about questions. We talked about how to ask
good questions and how to help students learn how to ask good questions.
Today - how to respond to students' questions. It is a long post but please
do not forget to like it or comment on it after you have read it. Thank you.
How to decide when to answer a student’s question, when to toss it back
to the class, when to provide a hint, and when to return it with “what do
you think?” reply. Of course, the choice depends on the question, on the
situation in which it was asked, on the timing, and on many other factors.
Here I consider several common types of questions that a student or a
group of students might ask during a lesson or a lab and possible routines
in response to these types of questions are. Although the questions and
responses are different, they all have a common approach: to engage the
person asking the question with some intellectual effort related to the
answer. This is needed because we want the student themselves to make
the connections in their brains, listening to our answer will not help them
remember it. The routines described below are pure suggestions, it is
impossible to provide the exact advice for a specific situation without
knowing your students and the context in which the question was asked.
1. Questions about a definition of a quantity or a mathematical expression
the answer to which can be looked up easily and the answer that the
student forgot (What is “a prediction”?).
Possible Response: Answer the question directly to save time. Especially,
if the definition that you wish the student to use is different from the ones
that they can look up online. For example, searching on line for the
definition of prediction you find in Wikipedia: “A prediction, or forecast, is
a statement about a future event or data. They are often, but not always,
based upon experience or knowledge. There is no universal agreement
about the exact difference from "estimation"; different authors and
disciplines ascribe different connotations.”
(https://en.wikipedia.org/wiki/Prediction) However, this is not how we wish
the students to think about a prediction if they are learning physics through
the ISLE approach. We wish them to think that a prediction is the



statement of the outcome of a testing experiment that follows from a
hypothesis/explanation under test. Therefore, it is more useful to repeat
the definition for the student and then ask back: Do you remember a
situation when we made a prediction? How did we do it? The point is that
even though you are “giving the answer” you are still engaging the student
in some intellectual effort needed to remember what you said. This can
only happen if the student connects the term, relation, etc. to the
knowledge in their brains.
2. Questions about a procedure that is content independent (How do we
find a pattern?)
Possible Response: Show how to do it on a different example, explain
every step, and then make the students find the pattern in their data
themselves (these steps follow the apprenticeship approach steps: model
proficiency, reflect on what you did, let the novice try themselves with
feedback and reflect on what they did). Here again, while it looks like you
are “giving the answer”, in fact, you are engaging the students in active
learning experience.
3. Questions about a procedure that is content dependent (How does the
assumption that the system is isolated affect the prediction?)
Possible Response: Ask why they made this assumption and how the
calculations would be different if they did not make it. What energy would
be less and what energy would be larger? Here there is no direct answer
to the questions as in the examples above, as your goal is to help the
students reflect on their previous actions to be able to do it themselves.
4. Questions about the experimental result or an answer to a problem (We
got 0.3 for the coefficient of friction, is it correct?)
Possible Response: Is this a reasonable value? What are the uncertainties
in the value? Have you used the second independent method to get the
same quantity? Did the results overlap within the uncertainties? If not, did
you examine the assumptions in both methods? Here again, there is not
direct answer as your goal is to help the students learn how to evaluate
their result themselves.
5. Questions about steps in a derivation (How did you get from A to B?)
Possible Response: Ask the class if anyone can help. If no one volunteers,
ask everyone to close their eyes and open if they also did not understand
the step. If you see that many students did not understand but they did not
ask the question, repeat the step slowly asking small question of the class



of how to proceed after each step, and then ask the first person if the
whole derivation is clear and then ask to repeat the explanation of the
step. Then repeat the trick with closing eyes and see that no one opens
theirs. The trick is a metacognitive help for the students to ask themselves:
Do I really understand? And then, if they realize that they don’t, the
question provides the “need to know”.
6. Questions about help when stuck (We don’t know what to do, can you
help?)
Possible Response: Despite the variations in the context of the question
(this can be a difficulty starting to solve a problem or to design an
experiment, or something else) it is tempting to help by asking leading
questions that would take the students along the path of your reasoning.
But it is probably not a very helpful approach as when you lead them
though your reasoning path, you are utilizing connections in your brain
that the students might not have. They can answer every small leading
question, but the whole picture will escape them. There will be an illusion
of help, but when you leave the group, they might have difficulties moving
forward and will call for your help again. A better strategy in this case is to
try to identify what obstacle they have and what knowledge that THEY
have might help them overcome this obstacle. Then, ask a question or
give a hint that will help them fall back on this knowledge or skill so that
they can make the conceptual leap themselves. Here is an example: The
students are working on the horse-buggy problem that comes after they
learned how to draw force diagrams and how to apply Newton’s second
law. This problem seems like Newton’s third law problem but in fact, it is
still the second law problem. “The horse is pulling on the buggy exerting a
force, and therefore the buggy is pulling back on the horse exerting the
force of the same magnitude in the opposite direction. The sum of these
two forces is zero. How can the buggy start to move?” The students are
stuck and do not know what to do. A good “fall back” question would be:
“What system did you choose for analysis?” Once the students decide that
the buggy is the system, the force that it exerts on the horse is irrelevant
for the answer as it is not exerted on the buggy, but the force exerted by
the ground is important. Same for the horse. In this case the students,
make the conceptual leap themselves and the teacher only helps them
identify the knowledge that they need to be successful.



To summarize, there is no one routine for responding to students’
questions. But there are some common habits of mind that might help you
decide what to do. If the question is factual or about a routine procedure –
answer it directly but then engage the students in some reflection and
application. If the question is conceptual or involves a complex procedure,
engage the students in an activity that will help them figure out what to do.
Tossing the question back to the class (“What do you think?”) is a good
habit but it should not become a routine as not every question should be
reflected back based on the examples above.

https://www.facebook.com/groups/320431092109343/posts/1397367894
415652/?__cft__[0]=AZXxK2ntXgUXuh_NdRYQ8H4FFxJ4c99m8mWB3
cDipTXIWT0N5JNsgHgx4tsgyEGe9lpR_3bqtLxb4p0dsUUPdTPsU_CnO
ngZmzu3di0S7-EW57HBfTOF2oK1WLcVxnUnWZTtIcIJSbFtFp3Bh4-
by11c3XnhbhhT95FT98RRvrV9Uw1h869y6XTo-I13gd9LuLDo-
k2LeKUrX_m3ggMcx83x&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.
Admin
  · 
April 19 at 10:28 PM
  · 
Hi all, remember I told you about the new international handbook on
physics education research? One of the editors fo the whole book Fatih
Tasar just posted that it is available for free at this website. ISLE is
described there in the chapter on holistic learning environments. Here is
the link to the book. Enjoy!
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https://www.facebook.com/groups/320431092109343/posts/1398033824
349059/?__cft__[0]=AZWPiGQJgg6MkEQsYet8jiVnYzfBMwZpNpYupm
obDpQ0RosUcR6xh7DtFQ5OoQT_w-7Xj51X_uJ39cgV_h7FN2Bt-
6SHJq40lg9uqMxInVyzLW92fNWoQwViof79BWIMXihIOl1zRXixJhkiEfQ
JrYNguRskWtAzTFVZSej_Lj9oKAP_y-SS8426DbeaOL-
U7a9qbSNb0GRYaLSEEuJHLVnf&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.
Admin
  · 
April 21 at 3:36 PM
  · 
#reflection
Hi @everyone Today I start a series of posts about reflection. We already
talked about it before, but this time is will be an overview and details.
Please do not forget to like or comment on the post after you read it to
make it more visible.
The word reflection is common in educational practice. We can think of
reflection is an act of looking back in order to process experiences, or a
way of thinking about one's thinking in order to grow. A habit of reflection
is crucial for one’s development as a teacher. After every lesson we ask
ourselves: How did it go? What went well? What should be improved?
Without such thoughts we will repeat the same mistakes next year and will
not emphasize the aspect of the lesson that went well. But it is even more
important to ask the questions: Why did it go well? Why didn’t it go well?
What made that experiment trigger productive thinking in my students and
that experiment not? How could I have better responded to that comment,
or that question? From the above examples, it is clear that without habitual
reflection there is no progress. How do we teach our students and future
teachers to reflect and what are productive routines for doing reflections
in a physics classroom?
At the end of a lesson, save 3-5 min to ask your students: What did you
learn today? How is your understanding of XX changed? How did you
learn?
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Such reflection can be done individually. At the end of the class the
teacher says: “Close your eyes and make a mental list of all the things you
learned today.” After 1-2 minutes the students open their eyes and you
ask them to raise their hands when they are ready to share. The rule is
that one person can only say one thing from each category and they
cannot repeat what was already said. This means that the students who
go first have an easier time choosing what to say. The last people will find
difficult to add to what was already said, so next time they will raise their
hands first. At first your students will be hesitant to reflect but with time
they will get really good at it and will enjoy the practice. Another thing that
you can do is to tell them to listen to their peers' reflections carefully and
raise their hands if they also learn the thing that the speaker just
mentioned.
If you have too many students in the course to have individual reflections,
you could have group reflections. Give your students who have been
working in groups during class, 2-3 minutes to put on their white boards
what that have learned (same questions) and then ask them to share.
Each group says one thing from each category on their whiteboard and
the reflection goes from a group to a group until all new things are said.
Is there an explanation why reflection is important? YES! Indeed, our
knowledge of how the brain works provides two mechanisms for the
importance of reflection for learning. First, is when a person who is asked
to reflect on what they have learned searches through their mind for the
answers, they activate the electric circuits that have been just formed, this
activation makes the circuits stronger and thus easier accessible later. But
there is more to the role of reflection, oral or written, in learning. According
to Kolb’s brain cycle when the brain learns, it goes through the following
steps: sensory experience, reflective observation, hypothesis formation,
and active testing. The active testing involves motor function – some kind
of movement in out body. For example, you walk into a room at a party
and see a person by the window (sensory experience). You start
“searching” in your memory where you could have seen that person before
(reflective observations) and what her name is. You hypothesize that you
saw her at the hostess wedding and her name is Jill (hypothesis). You
approach her and say with a question mark in your voice: “Jill? Nice to see
you again!” (active testing). If you never spoke her name, you would not
know whether your hypothesis was correct; you had to test it!



You can think of oral reflections on learning new material or anything else
that happened during the lesson as one form of active testing (another
one is the actually testing experiments that are a part of the ISLE process).
You can see the reflection at the end of a lesson as instant non-
threatening formative assessment technique. Did the students mention
everything that you wanted them to learn? Could they explain how they
learned it? To be continued...
https://www.facebook.com/groups/320431092109343/posts/1398939467
591828/?__cft__[0]=AZWBB-ddym4qYkGL-
K9LdHCkbTsHRpoD9dhBNIrAD8-
1N1G1wf34evGFxn73CydiF2UR5JOeoXQ4biP1dbl2QTt96BBq3BmbG8
8AkGRf0kZYbgueWcrnFkfg0FmsAl1oxrQDzxKoU_z-
iYEAKYX_A4a3z7Uth1dy_6f47dAyaRloy2kR4igVBTQXhkWG_f6hFMU&
__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
April 23 at 3:16 PM
  · 
#reflection
Hi @everyone today I continue with reflection - last post. See my post from
the day before yesterday to read the whole thread.
In addition to oral reflections, you can ask your students to reflect as a part
of the homework (Etkina, 2000). Asking them to answer the following
prompts:
· What did I learn this week?
· How did I learn it?
· What remained unclear?
· What questions would I ask if I were the teacher to find out whether my
students understood the material?
does not only illuminate what and how students learned, by providing
feedback to us as teachers, but also helps the students recompile and
reconcile all of the week’s experiences and ask themselves how they
learned what they did. Our research shows that when the students focus
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on the ideas and relationships instead of definitions writing what they
learned and when they can articulate how they learned something by
connecting experiments and reasoning and when they ask high level
questions, they have higher learning gains (see May & Etkina, 2002 and
Harper et al., 2003).
Another important reflection routine is the reflection on the solution of a
problem or an experimental result. The habits of mind that are used in
reflections on problem solving solutions involve checking the units, doing
extreme (or limiting, see White et al., 2023) case analysis, considering
how reasonable result is and how consistent it is with different
representations used to analyze and solve the problem. But the important
next step is to go back and fix the solution if any of these techniques show
a mistake. How to help future teachers develop such habits and what
routines can we use in this process? Again, as in all previous cases, we,
as educators, need to model it and to reflect on when we assess students’
solutions. How do you catch mistakes that students make? While every
case is unique and there is no unique recipe, one good routine is to use
students themselves to find those mistakes when evaluating the solutions
of another peer group.
Reflection on experimental results is also extremely important. You
probably experienced a student asking you to validate their experimental
result: "We did the experiment and found the coefficient of friction between
the shoe and the floor tile. It is 0.3. Is it correct?" Although the students
wrote the findings with the experimental uncertainty, it does not help them
learn whether it is a “good” result. They need to compare it to something.
This something is often an “accepted value”. But what if there is no
accepted value? Imagine, the students need to find the coefficient of static
friction between their shoe and the floor tile. They design an experiment
in which they attach a force meter to the shoe and pull it until the shoe
starts moving. They repeat the experiment several times and determine
the random uncertainty of the result (as shown above). How do they reflect
on the value that they found?
You probably realized that this experiment belongs to the group of
Application Experiments in the ISLE process. These experiments require
the students to use multiple models to determine some unknown quantity
or build a device to achieve a specific goal. For the former type of
experiments reflection is crucial as it helps the student find another



experiment (not the repeat of the first one) to determine the same quantity.
Only comparing the findings from two experiments they can decide
whether they are “correct.” To help students learn how to reflect on the
experimental result in application experiments, we guide them with self-
assessment rubrics (see al rubrics at
https://sites.google.com/site/scientificabilities/)
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EABXZw8qecqrNFYNi0l8sMxyHibbikKxLBLlgLJ9fThoymg4b-2T-
sg0N6O3fej3iPZz0eeDSjp3fdO-
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n9zM&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
April 24 at 3:49 PM
  · 
#dccircuits
Hi @everyone, today I am starting the series of posts for DC circuits as
we do not have a workshop for those and jump right into LEDs (if you did
not sign up for that workshop, please go to the EVENTS and sign up).
The most important points for understanding DC circuits are:
1) there is a path for the electric charge to flow (conducting path). This
path is a closed loop.
2) there is a mechanism that makes the charges continuously flow (drift)
in one direction.
To start our students thinking about both conditions they work through the
following activity (Observational Experiment). Think of what conditions
about the charge flow can be inferred from this experiment? How does it
motivate the need for a battery (or some other similar device) in a circuit?
Please do not forget to like or comment on the post after you read it. Thank
you.
OALG 19.1.1 OBSERVE AND EXPLAIN
a. Watch the following experiment
https://mediaplayer.pearsoncmg.com/.../sci-OALG-19-1-1. Describe what
you observed, and explain why both electroscopes got discharged.
Explain what is happening inside the metal rod right when it touches the
electroscopes and at the end of the experiment.
b. Read and interrogate Observational Experiment Table 19.1 in Chapter
19 in the textbook. What do you think is needed for continuous charge
flow?
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c.Read and interrogate section “Fluid flow and charge flow” on page 574
in the textbook. How does this section explain the experiments with
electroscopes and experiments in Table 19.1?

https://www.facebook.com/groups/320431092109343/posts/1400560977
429677/?__cft__[0]=AZWh3XX6V9NDJmuajMXB4-
0nlmrNGRqnIQ3B1EQWMl0xp28SCf0OG36yNi2C1i8CXUdLLVzGV29A
D0BCyTWkif3kGzkspMqL33Y6hX3-
2Xxc4t3p2m7zdBSw6lfqB_NXDaLjFTBTXXqQaPR4u4OHLwFwNxSnikc
yjmkTp8eOGKlEJK06fL99U36ZKh-EY5lcSCE&__tn__=%2CO%2CP-R

Eugenia Etkina shared a post.
Admin
  · 
April 25 at 4:07 PM
  · 
Watch it. It is really good. And might make you want to explore some of
the ideas that those women are responsible for.
https://www.facebook.com/groups/320431092109343/posts/1401084057
377369/?__cft__[0]=AZU-

https://www.facebook.com/groups/320431092109343/posts/1400560977429677/?__cft__%5B0%5D=AZWh3XX6V9NDJmuajMXB4-0nlmrNGRqnIQ3B1EQWMl0xp28SCf0OG36yNi2C1i8CXUdLLVzGV29AD0BCyTWkif3kGzkspMqL33Y6hX3-2Xxc4t3p2m7zdBSw6lfqB_NXDaLjFTBTXXqQaPR4u4OHLwFwNxSnikcyjmkTp8eOGKlEJK06fL99U36ZKh-EY5lcSCE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1400560977429677/?__cft__%5B0%5D=AZWh3XX6V9NDJmuajMXB4-0nlmrNGRqnIQ3B1EQWMl0xp28SCf0OG36yNi2C1i8CXUdLLVzGV29AD0BCyTWkif3kGzkspMqL33Y6hX3-2Xxc4t3p2m7zdBSw6lfqB_NXDaLjFTBTXXqQaPR4u4OHLwFwNxSnikcyjmkTp8eOGKlEJK06fL99U36ZKh-EY5lcSCE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1400560977429677/?__cft__%5B0%5D=AZWh3XX6V9NDJmuajMXB4-0nlmrNGRqnIQ3B1EQWMl0xp28SCf0OG36yNi2C1i8CXUdLLVzGV29AD0BCyTWkif3kGzkspMqL33Y6hX3-2Xxc4t3p2m7zdBSw6lfqB_NXDaLjFTBTXXqQaPR4u4OHLwFwNxSnikcyjmkTp8eOGKlEJK06fL99U36ZKh-EY5lcSCE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1400560977429677/?__cft__%5B0%5D=AZWh3XX6V9NDJmuajMXB4-0nlmrNGRqnIQ3B1EQWMl0xp28SCf0OG36yNi2C1i8CXUdLLVzGV29AD0BCyTWkif3kGzkspMqL33Y6hX3-2Xxc4t3p2m7zdBSw6lfqB_NXDaLjFTBTXXqQaPR4u4OHLwFwNxSnikcyjmkTp8eOGKlEJK06fL99U36ZKh-EY5lcSCE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1400560977429677/?__cft__%5B0%5D=AZWh3XX6V9NDJmuajMXB4-0nlmrNGRqnIQ3B1EQWMl0xp28SCf0OG36yNi2C1i8CXUdLLVzGV29AD0BCyTWkif3kGzkspMqL33Y6hX3-2Xxc4t3p2m7zdBSw6lfqB_NXDaLjFTBTXXqQaPR4u4OHLwFwNxSnikcyjmkTp8eOGKlEJK06fL99U36ZKh-EY5lcSCE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1400560977429677/?__cft__%5B0%5D=AZWh3XX6V9NDJmuajMXB4-0nlmrNGRqnIQ3B1EQWMl0xp28SCf0OG36yNi2C1i8CXUdLLVzGV29AD0BCyTWkif3kGzkspMqL33Y6hX3-2Xxc4t3p2m7zdBSw6lfqB_NXDaLjFTBTXXqQaPR4u4OHLwFwNxSnikcyjmkTp8eOGKlEJK06fL99U36ZKh-EY5lcSCE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1401084057377369/?__cft__%5B0%5D=AZU-JkbEdmEIGbzaR9DVf_bsCqd78WwahtumujCUApD8GKdvxZ5FII3m-IvJEqht9yfLGXDfRGPUvqzinafQeY2ArE0IvxdUUxGLEDG9-dYtxJ-pQFzHSxNQoZA46bZMNKO8pbKDJQCEeEldgWIVR-mvApTkDlFm0mBT0TrIJjTXWlTOrdoOIaRIHMW_YK6DfShT27w_JpmnYOuPo-Vn74Gn&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1401084057377369/?__cft__%5B0%5D=AZU-JkbEdmEIGbzaR9DVf_bsCqd78WwahtumujCUApD8GKdvxZ5FII3m-IvJEqht9yfLGXDfRGPUvqzinafQeY2ArE0IvxdUUxGLEDG9-dYtxJ-pQFzHSxNQoZA46bZMNKO8pbKDJQCEeEldgWIVR-mvApTkDlFm0mBT0TrIJjTXWlTOrdoOIaRIHMW_YK6DfShT27w_JpmnYOuPo-Vn74Gn&__tn__=%2CO%2CP-R


JkbEdmEIGbzaR9DVf_bsCqd78WwahtumujCUApD8GKdvxZ5FII3m-
IvJEqht9yfLGXDfRGPUvqzinafQeY2ArE0IvxdUUxGLEDG9-dYtxJ-
pQFzHSxNQoZA46bZMNKO8pbKDJQCEeEldgWIVR-
mvApTkDlFm0mBT0TrIJjTXWlTOrdoOIaRIHMW_YK6DfShT27w_Jpmn
YOuPo-Vn74Gn&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
April 26 at 3:29 PM
  · 
#dccircuits
Hi @everyone, I continue with DC circuits today. In my previous post I
showed an observational experiment that helps students construct a
hypothesis that you need a conductor for the electric charges to flow and
some difference between the electroscopes (the experiment is at
https://mediaplayer.pearsoncmg.com/.../sci-OALG-19-1-1).
But what is this difference? The students can come up with two different
"wild ideas": it is the charge difference or the potential difference. How can
we test these ideas? I am inviting you to propose testing experiments.
Remember that at this step of the ISLE process you need to design an
experiment whose outcome you can predict using hypotheses under test
and two different hypotheses should make two different predictions about
the outcome. Once the predictions are made, you run the experiment and
compare the outcome to the prediction. When the prediction does not
match the outcome it does NOT mean that the prediction is wrong ( a
prediction is ONLY wrong when it is NOT based on the hypothesis under
test) but that the hypothesis might be wrong (here you need to examine
the assumptions that you had in addition to the hypothesis when you made
the prediction). So, please go ahead and share your designs and
predictions based on the two hypotheses above.

https://www.facebook.com/groups/320431092109343/posts/1401084057377369/?__cft__%5B0%5D=AZU-JkbEdmEIGbzaR9DVf_bsCqd78WwahtumujCUApD8GKdvxZ5FII3m-IvJEqht9yfLGXDfRGPUvqzinafQeY2ArE0IvxdUUxGLEDG9-dYtxJ-pQFzHSxNQoZA46bZMNKO8pbKDJQCEeEldgWIVR-mvApTkDlFm0mBT0TrIJjTXWlTOrdoOIaRIHMW_YK6DfShT27w_JpmnYOuPo-Vn74Gn&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1401084057377369/?__cft__%5B0%5D=AZU-JkbEdmEIGbzaR9DVf_bsCqd78WwahtumujCUApD8GKdvxZ5FII3m-IvJEqht9yfLGXDfRGPUvqzinafQeY2ArE0IvxdUUxGLEDG9-dYtxJ-pQFzHSxNQoZA46bZMNKO8pbKDJQCEeEldgWIVR-mvApTkDlFm0mBT0TrIJjTXWlTOrdoOIaRIHMW_YK6DfShT27w_JpmnYOuPo-Vn74Gn&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1401084057377369/?__cft__%5B0%5D=AZU-JkbEdmEIGbzaR9DVf_bsCqd78WwahtumujCUApD8GKdvxZ5FII3m-IvJEqht9yfLGXDfRGPUvqzinafQeY2ArE0IvxdUUxGLEDG9-dYtxJ-pQFzHSxNQoZA46bZMNKO8pbKDJQCEeEldgWIVR-mvApTkDlFm0mBT0TrIJjTXWlTOrdoOIaRIHMW_YK6DfShT27w_JpmnYOuPo-Vn74Gn&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1401084057377369/?__cft__%5B0%5D=AZU-JkbEdmEIGbzaR9DVf_bsCqd78WwahtumujCUApD8GKdvxZ5FII3m-IvJEqht9yfLGXDfRGPUvqzinafQeY2ArE0IvxdUUxGLEDG9-dYtxJ-pQFzHSxNQoZA46bZMNKO8pbKDJQCEeEldgWIVR-mvApTkDlFm0mBT0TrIJjTXWlTOrdoOIaRIHMW_YK6DfShT27w_JpmnYOuPo-Vn74Gn&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1401084057377369/?__cft__%5B0%5D=AZU-JkbEdmEIGbzaR9DVf_bsCqd78WwahtumujCUApD8GKdvxZ5FII3m-IvJEqht9yfLGXDfRGPUvqzinafQeY2ArE0IvxdUUxGLEDG9-dYtxJ-pQFzHSxNQoZA46bZMNKO8pbKDJQCEeEldgWIVR-mvApTkDlFm0mBT0TrIJjTXWlTOrdoOIaRIHMW_YK6DfShT27w_JpmnYOuPo-Vn74Gn&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1401611170
657991/?__cft__[0]=AZXE_kGthn1vZfJxWQmASZU-
JF42_kMfd3IHF4PgnvTUe5iVTdmK4YsuDFApuCBbnNrXHOA4sy3ehrdl
NXFmsbRrY_lu7V1WH0HbPi5mogQWFD8maiTPZ-
uUye1ScJk256ghbPnN2id_HAAb5LsVUpbNi5wcgCqt8-
GpCsgdTAPOFZtnVT1UqoYu2KFfWRDS85w&__tn__=%2CO%2CP-R

Eugenia Etkina shared a post.
Admin
  · 
April 27 at 6:07 PM
  · 
As a former ballerina I appreciate the physics. If you have any students
who dance in your classes and they have studied torque and rotational
momentum - please share - they will appreciate it too. You feel every law
of physics through your body while doing a fouette.
https://www.facebook.com/groups/320431092109343/posts/1402198903
932551/?__cft__[0]=AZVKnqWGu03SmV6IRfp1j-0s_1pW-
Q3R0lEth2kwG96dnT7KkN7cQWdu_EYcFXdHfIveNDYnCKKy654jtSXG
VfsSeYI_F22wvBczZcxR6La9Sc_KUNiZ5GSr6PU349roKqADrepiZXELa

https://www.facebook.com/groups/320431092109343/posts/1401611170657991/?__cft__%5B0%5D=AZXE_kGthn1vZfJxWQmASZU-JF42_kMfd3IHF4PgnvTUe5iVTdmK4YsuDFApuCBbnNrXHOA4sy3ehrdlNXFmsbRrY_lu7V1WH0HbPi5mogQWFD8maiTPZ-uUye1ScJk256ghbPnN2id_HAAb5LsVUpbNi5wcgCqt8-GpCsgdTAPOFZtnVT1UqoYu2KFfWRDS85w&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1401611170657991/?__cft__%5B0%5D=AZXE_kGthn1vZfJxWQmASZU-JF42_kMfd3IHF4PgnvTUe5iVTdmK4YsuDFApuCBbnNrXHOA4sy3ehrdlNXFmsbRrY_lu7V1WH0HbPi5mogQWFD8maiTPZ-uUye1ScJk256ghbPnN2id_HAAb5LsVUpbNi5wcgCqt8-GpCsgdTAPOFZtnVT1UqoYu2KFfWRDS85w&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1401611170657991/?__cft__%5B0%5D=AZXE_kGthn1vZfJxWQmASZU-JF42_kMfd3IHF4PgnvTUe5iVTdmK4YsuDFApuCBbnNrXHOA4sy3ehrdlNXFmsbRrY_lu7V1WH0HbPi5mogQWFD8maiTPZ-uUye1ScJk256ghbPnN2id_HAAb5LsVUpbNi5wcgCqt8-GpCsgdTAPOFZtnVT1UqoYu2KFfWRDS85w&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1401611170657991/?__cft__%5B0%5D=AZXE_kGthn1vZfJxWQmASZU-JF42_kMfd3IHF4PgnvTUe5iVTdmK4YsuDFApuCBbnNrXHOA4sy3ehrdlNXFmsbRrY_lu7V1WH0HbPi5mogQWFD8maiTPZ-uUye1ScJk256ghbPnN2id_HAAb5LsVUpbNi5wcgCqt8-GpCsgdTAPOFZtnVT1UqoYu2KFfWRDS85w&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1401611170657991/?__cft__%5B0%5D=AZXE_kGthn1vZfJxWQmASZU-JF42_kMfd3IHF4PgnvTUe5iVTdmK4YsuDFApuCBbnNrXHOA4sy3ehrdlNXFmsbRrY_lu7V1WH0HbPi5mogQWFD8maiTPZ-uUye1ScJk256ghbPnN2id_HAAb5LsVUpbNi5wcgCqt8-GpCsgdTAPOFZtnVT1UqoYu2KFfWRDS85w&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1401611170657991/?__cft__%5B0%5D=AZXE_kGthn1vZfJxWQmASZU-JF42_kMfd3IHF4PgnvTUe5iVTdmK4YsuDFApuCBbnNrXHOA4sy3ehrdlNXFmsbRrY_lu7V1WH0HbPi5mogQWFD8maiTPZ-uUye1ScJk256ghbPnN2id_HAAb5LsVUpbNi5wcgCqt8-GpCsgdTAPOFZtnVT1UqoYu2KFfWRDS85w&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1402198903932551/?__cft__%5B0%5D=AZVKnqWGu03SmV6IRfp1j-0s_1pW-Q3R0lEth2kwG96dnT7KkN7cQWdu_EYcFXdHfIveNDYnCKKy654jtSXGVfsSeYI_F22wvBczZcxR6La9Sc_KUNiZ5GSr6PU349roKqADrepiZXELaC6Ad2gOhIYTJEz_OEOp6wpPqRETCP7SbEPIKas7-7TVksZpcL6CWI2sMZFQUjOyp4Uf1HXKmEn1&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1402198903932551/?__cft__%5B0%5D=AZVKnqWGu03SmV6IRfp1j-0s_1pW-Q3R0lEth2kwG96dnT7KkN7cQWdu_EYcFXdHfIveNDYnCKKy654jtSXGVfsSeYI_F22wvBczZcxR6La9Sc_KUNiZ5GSr6PU349roKqADrepiZXELaC6Ad2gOhIYTJEz_OEOp6wpPqRETCP7SbEPIKas7-7TVksZpcL6CWI2sMZFQUjOyp4Uf1HXKmEn1&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1402198903932551/?__cft__%5B0%5D=AZVKnqWGu03SmV6IRfp1j-0s_1pW-Q3R0lEth2kwG96dnT7KkN7cQWdu_EYcFXdHfIveNDYnCKKy654jtSXGVfsSeYI_F22wvBczZcxR6La9Sc_KUNiZ5GSr6PU349roKqADrepiZXELaC6Ad2gOhIYTJEz_OEOp6wpPqRETCP7SbEPIKas7-7TVksZpcL6CWI2sMZFQUjOyp4Uf1HXKmEn1&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1402198903932551/?__cft__%5B0%5D=AZVKnqWGu03SmV6IRfp1j-0s_1pW-Q3R0lEth2kwG96dnT7KkN7cQWdu_EYcFXdHfIveNDYnCKKy654jtSXGVfsSeYI_F22wvBczZcxR6La9Sc_KUNiZ5GSr6PU349roKqADrepiZXELaC6Ad2gOhIYTJEz_OEOp6wpPqRETCP7SbEPIKas7-7TVksZpcL6CWI2sMZFQUjOyp4Uf1HXKmEn1&__tn__=%2CO%2CP-R


C6Ad2gOhIYTJEz_OEOp6wpPqRETCP7SbEPIKas7-
7TVksZpcL6CWI2sMZFQUjOyp4Uf1HXKmEn1&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.
Admin
  · 
April 28 at 3:24 PM
  · 
#dccircuits
Hi @everyone, today I continue to discuss DC circuits. Thank you,
Matthew L. Jacobs and Owen Rigby for designing experiments to test
whether the charge difference or the potential difference is needed for the
charge to flow. If you missed their responses, please go back the read,
the experiments are excellent! 
But, as you know, electrostatic forces lead to the equalizing potentials very
quickly - see again the video with electroscopes. Therefore we need a
device that would maintain potential difference between two ends of a
conductor. For this to happen, the circuit needs to be a closed loop and
some device that does not use electrostatic forces to maintain potential
difference between any two points in the closed circuit. You probably
guessed that this device is a battery (or something else that works in a
similar way). To characterize how "good" this device is we have a new
physical quantity - EMF or electromotive force (see
https://en.wikipedia.org/wiki/Electromotive_force). Understanding the
difference between potential difference or voltage and EMF was a source
of continuous arguments between me and my co-authors. So, I am putting
a question here - how do YOU understand the difference between voltage
and emf? Where in our physics curriculum does this difference become
very important? Please share your thoughts! And please do not forget to
like the post or comment on it.

https://www.facebook.com/groups/320431092109343/posts/1402198903932551/?__cft__%5B0%5D=AZVKnqWGu03SmV6IRfp1j-0s_1pW-Q3R0lEth2kwG96dnT7KkN7cQWdu_EYcFXdHfIveNDYnCKKy654jtSXGVfsSeYI_F22wvBczZcxR6La9Sc_KUNiZ5GSr6PU349roKqADrepiZXELaC6Ad2gOhIYTJEz_OEOp6wpPqRETCP7SbEPIKas7-7TVksZpcL6CWI2sMZFQUjOyp4Uf1HXKmEn1&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1402198903932551/?__cft__%5B0%5D=AZVKnqWGu03SmV6IRfp1j-0s_1pW-Q3R0lEth2kwG96dnT7KkN7cQWdu_EYcFXdHfIveNDYnCKKy654jtSXGVfsSeYI_F22wvBczZcxR6La9Sc_KUNiZ5GSr6PU349roKqADrepiZXELaC6Ad2gOhIYTJEz_OEOp6wpPqRETCP7SbEPIKas7-7TVksZpcL6CWI2sMZFQUjOyp4Uf1HXKmEn1&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1402681877
217587/?__cft__[0]=AZUSM7oZVCvw8o1DXBMZ5cfLIlqKW0K0Jr5oTta
zT7gQypnanonP3hhIWBri2PAeoFyd-
GhIolXr5TJ56L9JzY81Fg1IkaycYGqVG1BppZV7REtsl6es3cORIpJphT
WZE9VpcyWX7CW0pOgsbd-
fsWRmCBTkbFEDmy4iRsvNInYTrvCWovnMWsx8l62JC3M1pFY&__tn_
_=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
May 1 at 3:53 PM
  · 
#dccircuits
Hi @everyone, I continue with DC circuits today. First, thank you all who
contributed to the discussion about the difference between voltage
(potential difference) and emf. It is a very important difference, that
becomes crucial when the students learn about batteries with internal
resistance, when they study Kirchhoff's laws and most importantly,
electromagnetic induction. While most batteries and other power sources
use electric or electromagnetic forces to create electric field in a circuit,
these forces are non-Coulomb's forces and they do work on electric
charges when the charges move along a closed loop. 
We have had several discussions about operational definitions and cause-
effect relationships. In DC circuits this difference is very important. How

https://www.facebook.com/groups/320431092109343/posts/1402681877217587/?__cft__%5B0%5D=AZUSM7oZVCvw8o1DXBMZ5cfLIlqKW0K0Jr5oTtazT7gQypnanonP3hhIWBri2PAeoFyd-GhIolXr5TJ56L9JzY81Fg1IkaycYGqVG1BppZV7REtsl6es3cORIpJphTWZE9VpcyWX7CW0pOgsbd-fsWRmCBTkbFEDmy4iRsvNInYTrvCWovnMWsx8l62JC3M1pFY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1402681877217587/?__cft__%5B0%5D=AZUSM7oZVCvw8o1DXBMZ5cfLIlqKW0K0Jr5oTtazT7gQypnanonP3hhIWBri2PAeoFyd-GhIolXr5TJ56L9JzY81Fg1IkaycYGqVG1BppZV7REtsl6es3cORIpJphTWZE9VpcyWX7CW0pOgsbd-fsWRmCBTkbFEDmy4iRsvNInYTrvCWovnMWsx8l62JC3M1pFY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1402681877217587/?__cft__%5B0%5D=AZUSM7oZVCvw8o1DXBMZ5cfLIlqKW0K0Jr5oTtazT7gQypnanonP3hhIWBri2PAeoFyd-GhIolXr5TJ56L9JzY81Fg1IkaycYGqVG1BppZV7REtsl6es3cORIpJphTWZE9VpcyWX7CW0pOgsbd-fsWRmCBTkbFEDmy4iRsvNInYTrvCWovnMWsx8l62JC3M1pFY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1402681877217587/?__cft__%5B0%5D=AZUSM7oZVCvw8o1DXBMZ5cfLIlqKW0K0Jr5oTtazT7gQypnanonP3hhIWBri2PAeoFyd-GhIolXr5TJ56L9JzY81Fg1IkaycYGqVG1BppZV7REtsl6es3cORIpJphTWZE9VpcyWX7CW0pOgsbd-fsWRmCBTkbFEDmy4iRsvNInYTrvCWovnMWsx8l62JC3M1pFY&__tn__=%2CO%2CP-R
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do you write Ohm's law? Many books write it a Voltage=Current times
Resistance.  But this mathematical representation does not
communicated the cause-effect relationship in the circuit. That is why we
write it as Current = Voltage (potential difference)/Resistance. For all
elements voltage (potential difference) is an independent variable and for
ohmic elements the resistance is also an independent variable. You can
have both of those when there is no current in the circuit but you cannot
have current without potential difference. 
I asked ChatGPT t define Ohm's law and its answer shows all the
confusion I talked about. While it defines Ohm's law correctly as I said
above, it writes is as V=IR.  This is an example of how the mathematical
relationships that we write contradict the words representations of the
same phenomenon. 
The language is important here. We say "current through" and "potential
difference across" and "resistance of". This terminology underscores that
you need two points to measure potential difference (voltage). Another
important issue is that sometimes we use the term voltage drop. This
construction does not make sense as voltage is the change in potential
difference by definition, so it is already a drop. Is voltage drop the drop of
a drop? This confusion comes from defining voltage at a point with respect
to earth. But if we define voltage as a potential difference between two
points in a circuit (and this is what we do in physics), then voltage drop
does not make sense. I will continue with the discussion of Ohm's law
tomorrow as there is a very important issue there that is often confused by
both teachers and students. 
Please do not forget to like or comment on the post to make it more visible.
Thank you!

https://www.facebook.com/groups/320431092109343/posts/1404447433
707698/?__cft__[0]=AZUUBIa-nnEtCpxT3PE46g2lGerPt-
vKRYz7mraCzC4r1KytDEQZsmoGMHrWaKag_dpLQGLBRBNaVRWiYf
OKP3FPnKsZsBqDAfq7iAHBzqmpmir1_SgEzaLsxtLsTY9zjBY_juFcXum
CPqosTPcq9-jKfQq6eH3ir7OdHQCOJB--
ip1GoIa2y6WmuIvMGrDDBpg&__tn__=%2CO%2CP-R
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Eugenia Etkina
Admin
  · 
May 2 at 4:55 PM
  · 
Hi all Exploring and Applying Physics people! I want to congratulate
Valentina Bologna Longo who just successfully defended her PhD
dissertation focused on the implementation of the ISLE approach in Italy.
Valentina Bologna Longo created an amazing professional development
program helping Italian teachers implement the ISLE approach and
documented the changes in teachers and the students. This is the fourth
PhD dissertation exploring direct effects on the ISLE on students and the
second dissertation exploring the effects on the teachers.
Congratulazioni!

https://www.facebook.com/groups/320431092109343/posts/1405051960
313912/?__cft__[0]=AZXbjYgUZscR4Z08jOXu9nQ9BJCEckDAqbxR-
VMmTGaHwYumZVQCV3rRnuqOuIfR4z2S1B6P5QnZXXa5QR6V9D5P
y7bX5U6Dj5FlSJgcbrHf2-
cdiIs3AEinxV0cc9S2SPkwXN3BIuvPMJeZkde6QRpHkheIFM8JKad8782
4bbAjGuqnqmLb_WgkPIbJ3KhnO_w&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
May 3 at 3:55 PM
  · 
#dccircuits
Hi @everyone first, thank you for your response to my post about
Valentina Bologna Longo defending her dissertation yesterday. It is
wonderful to see over 80 congratulatory comments - I feel like we are a
real community. Thank you!
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Today, I will continue with Ohm's law. First, it is important to remember
that this law is valid for ANY element other than a battery in a circuit (even
a switch). Second, as the exploration of the law often starts with
measuring current through and potential difference across commercial
resistors in a specific range of currents, many think that resistance in the
question means the slope of the line deltaV(I) graph, however, the
resistance is just a ratio of Voltage over current and not the slope fo the
graph. You can check it yourself when measuring the resistance of an
incandescent light bulb at different voltages/currents. For commercial
resistors it does not matter what you calculate - ratio or slope but for
resistors such as incandescent light bulbs or LED bulbs it matters a lot.
The resistance of ANY element other than a battery can be determined as
R=deltaV/I .  
Another important idea that I would like to discuss today is the switch.
What is the potential difference across a switch when the current though
the circuit is zero? One might be tempted to say that it is a zero, but is it
really so? The answer to this question comes from electrostatics and an
important concept of an equipotential surface of a charged conductor and
from Ohm's law if we remember that the switch has infinite resistance.
Which means that dividing any number by infinity will give you zero. See
the activity for the students to figure it out. In the screenshot start with
reading Testing Experiment 19.4 Table first, then going to the circuit and
then making the prediction. If you have the textbook, go Section 19.4 to
read the whole story.



https://www.facebook.com/groups/320431092109343/posts/1405587290
260379/?__cft__[0]=AZWR2br2oRceyypgBXhKYRz5gTvcrTjFppBmPyc
wuwLD5sn-
FxxseApE4yO1x65nmv1ciFXGnDuo9ElmejPWQpujgoyz16yiKAPJ7sUg
GaH0V5JupMJyiFvYSvbnz5d4Hm7EmiAkynGpn2GWnnZktfduEV44b76
KwlEcXYsVAj9zse6RKaZIYS1GcAP6oorkrPA&__tn__=%2CO%2CP-R
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Eugenia Etkina shared a link.
Admin
  · 
May 5 at 4:03 PM
  · 
#dccircuits
Hi @everyone, I continue with the Ohm's law and an open circuit. Here is
an activity that helps student test their true understanding of Ohm's law -
it does apply to every element of a circuit if you consider carefully the
element's resistance and the potential difference across it (except the
battery). The beauty of this activity is that you can do it with phet simulation
for speed, or with real equipment, or with a video as shown in the OALG
file. It also helps your students practice the hypothetic-deductive
reasoning chain so important in the ISLE process: IF my hypothesis is true
(state the tide under test here, in this case it is that I=deltaV/R) AND I do
such and such (in this case connect the equipment is it is described in the
problem), THEN such and such should happen (describe the predicted
outcome of the experiment) BECAUSE (the explanation of HOW the
prediction follows form the hypothesis). This last BECAUSE is the crucial
step to make sure the prediction is based on the hypothesis, not the
intuition. Try it with your students and you will see how long it takes before
they develop a habit or basing their prediction on the hypothesis under
test and not their intuition. Avoid the constructions: If I do such and such,
what should happen? In this case, there is no hypothesis after IF, what
comes after IF here is the description of the experiment, so it is better to
avoid the description fo experiment after IF and use WHEN instead. Here
is the activity:
OALG 19.4.4 TEST YOUR IDEAS
Use materials at https://phet.colorado.edu/.../circuit-construction-kit-
dc...to build a circuit consisting of a battery (rated 9 V), a lightbulb, and a
switch connected in series. Keep the switch open.
a. Draw the circuit diagram of your circuit.
b. Predict the potential difference across the battery, across the lightbulb,
across a connecting wire, and across the switch. Now use a voltmeter to
check your predictions. Write down the readings. Discuss any surprising
results you found and reconcile them with your prediction.



c. Now close the switch and repeat the experiment. Write down the
readings. Do they make sense?
d. Watch the following video
https://mediaplayer.pearsoncmg.com/.../secs-experiment.... How do the
readings of the voltmeters compare to the readings in your circuit?
e. Discuss whether Ohm’s law in the form of I=deltaV/R applies to a
battery and to a switch in an open circuit. Discuss whether Ohm’s law
applies to a battery, a switch, and a connecting wire in a closed circuit.
Please do not forget to like or comment on the post to make it more visible.
Thank you.

https://www.facebook.com/groups/320431092109343/posts/1406770753
475366/?__cft__[0]=AZXY11Gh0hnVLsePoh-
bKjKy1PNOBfJpqDV86ARfS5vXTG5NgwT_qQmSNrWxWF8nN5r2QsYjf
qHNQhuiwqOLWZrAskwsD_n11IKAe8af0g2JBGAIkLUKePaxy-
15GtWoibnQRG2d8aOcJhhjkHd1QFEyUlTwdN55MiNz0MXXvX4J25Llo
YrKvn2EG3wPquhDS5s&__tn__=%2CO%2CP-R

Eugenia Etkina shared a post.
Admin
  · 
May 5 at 7:48 PM
  · 
For your collection of women in science.

https://www.facebook.com/groups/320431092109343/posts/1406770753475366/?__cft__%5B0%5D=AZXY11Gh0hnVLsePoh-bKjKy1PNOBfJpqDV86ARfS5vXTG5NgwT_qQmSNrWxWF8nN5r2QsYjfqHNQhuiwqOLWZrAskwsD_n11IKAe8af0g2JBGAIkLUKePaxy-15GtWoibnQRG2d8aOcJhhjkHd1QFEyUlTwdN55MiNz0MXXvX4J25LloYrKvn2EG3wPquhDS5s&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1406770753475366/?__cft__%5B0%5D=AZXY11Gh0hnVLsePoh-bKjKy1PNOBfJpqDV86ARfS5vXTG5NgwT_qQmSNrWxWF8nN5r2QsYjfqHNQhuiwqOLWZrAskwsD_n11IKAe8af0g2JBGAIkLUKePaxy-15GtWoibnQRG2d8aOcJhhjkHd1QFEyUlTwdN55MiNz0MXXvX4J25LloYrKvn2EG3wPquhDS5s&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1406770753475366/?__cft__%5B0%5D=AZXY11Gh0hnVLsePoh-bKjKy1PNOBfJpqDV86ARfS5vXTG5NgwT_qQmSNrWxWF8nN5r2QsYjfqHNQhuiwqOLWZrAskwsD_n11IKAe8af0g2JBGAIkLUKePaxy-15GtWoibnQRG2d8aOcJhhjkHd1QFEyUlTwdN55MiNz0MXXvX4J25LloYrKvn2EG3wPquhDS5s&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1406770753475366/?__cft__%5B0%5D=AZXY11Gh0hnVLsePoh-bKjKy1PNOBfJpqDV86ARfS5vXTG5NgwT_qQmSNrWxWF8nN5r2QsYjfqHNQhuiwqOLWZrAskwsD_n11IKAe8af0g2JBGAIkLUKePaxy-15GtWoibnQRG2d8aOcJhhjkHd1QFEyUlTwdN55MiNz0MXXvX4J25LloYrKvn2EG3wPquhDS5s&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1406770753475366/?__cft__%5B0%5D=AZXY11Gh0hnVLsePoh-bKjKy1PNOBfJpqDV86ARfS5vXTG5NgwT_qQmSNrWxWF8nN5r2QsYjfqHNQhuiwqOLWZrAskwsD_n11IKAe8af0g2JBGAIkLUKePaxy-15GtWoibnQRG2d8aOcJhhjkHd1QFEyUlTwdN55MiNz0MXXvX4J25LloYrKvn2EG3wPquhDS5s&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1406770753475366/?__cft__%5B0%5D=AZXY11Gh0hnVLsePoh-bKjKy1PNOBfJpqDV86ARfS5vXTG5NgwT_qQmSNrWxWF8nN5r2QsYjfqHNQhuiwqOLWZrAskwsD_n11IKAe8af0g2JBGAIkLUKePaxy-15GtWoibnQRG2d8aOcJhhjkHd1QFEyUlTwdN55MiNz0MXXvX4J25LloYrKvn2EG3wPquhDS5s&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1406888916
796883/?__cft__[0]=AZXdLM8vG_qbhr-l-
rvNCSbTeJkHJnOKO4N74t2oEICHpDimroXDqGuTh_JmLx1knZQCx1IC
Zr9D8WA6h97INGHL0KiQRJIIazCTN10qF50seY3cCJker9R8eKnYCe9
RebcUz4xCjoFJpiBLsQC_oY7HdDb76Av7yJ_GbjBDot5QBLyanOdp1F3
khTQjAJ2fjlvLtB6CRnnhl4YZgcMsD1Bp&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.
Admin
  · 

https://www.facebook.com/groups/320431092109343/posts/1406888916796883/?__cft__%5B0%5D=AZXdLM8vG_qbhr-l-rvNCSbTeJkHJnOKO4N74t2oEICHpDimroXDqGuTh_JmLx1knZQCx1ICZr9D8WA6h97INGHL0KiQRJIIazCTN10qF50seY3cCJker9R8eKnYCe9RebcUz4xCjoFJpiBLsQC_oY7HdDb76Av7yJ_GbjBDot5QBLyanOdp1F3khTQjAJ2fjlvLtB6CRnnhl4YZgcMsD1Bp&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1406888916796883/?__cft__%5B0%5D=AZXdLM8vG_qbhr-l-rvNCSbTeJkHJnOKO4N74t2oEICHpDimroXDqGuTh_JmLx1knZQCx1ICZr9D8WA6h97INGHL0KiQRJIIazCTN10qF50seY3cCJker9R8eKnYCe9RebcUz4xCjoFJpiBLsQC_oY7HdDb76Av7yJ_GbjBDot5QBLyanOdp1F3khTQjAJ2fjlvLtB6CRnnhl4YZgcMsD1Bp&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1406888916796883/?__cft__%5B0%5D=AZXdLM8vG_qbhr-l-rvNCSbTeJkHJnOKO4N74t2oEICHpDimroXDqGuTh_JmLx1knZQCx1ICZr9D8WA6h97INGHL0KiQRJIIazCTN10qF50seY3cCJker9R8eKnYCe9RebcUz4xCjoFJpiBLsQC_oY7HdDb76Av7yJ_GbjBDot5QBLyanOdp1F3khTQjAJ2fjlvLtB6CRnnhl4YZgcMsD1Bp&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1406888916796883/?__cft__%5B0%5D=AZXdLM8vG_qbhr-l-rvNCSbTeJkHJnOKO4N74t2oEICHpDimroXDqGuTh_JmLx1knZQCx1ICZr9D8WA6h97INGHL0KiQRJIIazCTN10qF50seY3cCJker9R8eKnYCe9RebcUz4xCjoFJpiBLsQC_oY7HdDb76Av7yJ_GbjBDot5QBLyanOdp1F3khTQjAJ2fjlvLtB6CRnnhl4YZgcMsD1Bp&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1406888916796883/?__cft__%5B0%5D=AZXdLM8vG_qbhr-l-rvNCSbTeJkHJnOKO4N74t2oEICHpDimroXDqGuTh_JmLx1knZQCx1ICZr9D8WA6h97INGHL0KiQRJIIazCTN10qF50seY3cCJker9R8eKnYCe9RebcUz4xCjoFJpiBLsQC_oY7HdDb76Av7yJ_GbjBDot5QBLyanOdp1F3khTQjAJ2fjlvLtB6CRnnhl4YZgcMsD1Bp&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1406888916796883/?__cft__%5B0%5D=AZXdLM8vG_qbhr-l-rvNCSbTeJkHJnOKO4N74t2oEICHpDimroXDqGuTh_JmLx1knZQCx1ICZr9D8WA6h97INGHL0KiQRJIIazCTN10qF50seY3cCJker9R8eKnYCe9RebcUz4xCjoFJpiBLsQC_oY7HdDb76Av7yJ_GbjBDot5QBLyanOdp1F3khTQjAJ2fjlvLtB6CRnnhl4YZgcMsD1Bp&__tn__=%2CO%2CP-R


May 6 at 3:35 PM
  · 
#resonance
Hi all, today I am taking a break from DC circuits �
Every chapter in our textbook starts with chapter opening - a story that
serves as the "need to know" for the whole chapter. In our vibrations
chapter #10 the opening story is about soldiers marching on a bridge that
collapse - Fontanka bridge in S-Petersburg in the 19th century. It is a true
story. What is amazing, is that the same mechanism can bring stuff out of
vacuum. Read the attached article, it is really good.

https://www.facebook.com/groups/320431092109343/posts/1407375166
748258/?__cft__[0]=AZXfIWn47Yhnljv2mobc7R2orxREJMY9MaJQyYcg
mIgyPvGV7QuVhsBfhogMOZd8mQecvHx5Rwwi1HE3cvqiugeKj1yBEr3
k0MX7OCmUMu8co6BrGkH9IuxOoYFL50K-
O46CeczqkIbzuRuxD_8MN39YXSKWoifqL2k9ieToVJ7BQRD2SvkrpBf7
sJ5_sZ9l6mc&__tn__=%2CO%2CP-R

Eugenia Etkina

https://www.facebook.com/groups/320431092109343/posts/1407375166748258/?__cft__%5B0%5D=AZXfIWn47Yhnljv2mobc7R2orxREJMY9MaJQyYcgmIgyPvGV7QuVhsBfhogMOZd8mQecvHx5Rwwi1HE3cvqiugeKj1yBEr3k0MX7OCmUMu8co6BrGkH9IuxOoYFL50K-O46CeczqkIbzuRuxD_8MN39YXSKWoifqL2k9ieToVJ7BQRD2SvkrpBf7sJ5_sZ9l6mc&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1407375166748258/?__cft__%5B0%5D=AZXfIWn47Yhnljv2mobc7R2orxREJMY9MaJQyYcgmIgyPvGV7QuVhsBfhogMOZd8mQecvHx5Rwwi1HE3cvqiugeKj1yBEr3k0MX7OCmUMu8co6BrGkH9IuxOoYFL50K-O46CeczqkIbzuRuxD_8MN39YXSKWoifqL2k9ieToVJ7BQRD2SvkrpBf7sJ5_sZ9l6mc&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1407375166748258/?__cft__%5B0%5D=AZXfIWn47Yhnljv2mobc7R2orxREJMY9MaJQyYcgmIgyPvGV7QuVhsBfhogMOZd8mQecvHx5Rwwi1HE3cvqiugeKj1yBEr3k0MX7OCmUMu8co6BrGkH9IuxOoYFL50K-O46CeczqkIbzuRuxD_8MN39YXSKWoifqL2k9ieToVJ7BQRD2SvkrpBf7sJ5_sZ9l6mc&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1407375166748258/?__cft__%5B0%5D=AZXfIWn47Yhnljv2mobc7R2orxREJMY9MaJQyYcgmIgyPvGV7QuVhsBfhogMOZd8mQecvHx5Rwwi1HE3cvqiugeKj1yBEr3k0MX7OCmUMu8co6BrGkH9IuxOoYFL50K-O46CeczqkIbzuRuxD_8MN39YXSKWoifqL2k9ieToVJ7BQRD2SvkrpBf7sJ5_sZ9l6mc&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1407375166748258/?__cft__%5B0%5D=AZXfIWn47Yhnljv2mobc7R2orxREJMY9MaJQyYcgmIgyPvGV7QuVhsBfhogMOZd8mQecvHx5Rwwi1HE3cvqiugeKj1yBEr3k0MX7OCmUMu8co6BrGkH9IuxOoYFL50K-O46CeczqkIbzuRuxD_8MN39YXSKWoifqL2k9ieToVJ7BQRD2SvkrpBf7sJ5_sZ9l6mc&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1407375166748258/?__cft__%5B0%5D=AZXfIWn47Yhnljv2mobc7R2orxREJMY9MaJQyYcgmIgyPvGV7QuVhsBfhogMOZd8mQecvHx5Rwwi1HE3cvqiugeKj1yBEr3k0MX7OCmUMu8co6BrGkH9IuxOoYFL50K-O46CeczqkIbzuRuxD_8MN39YXSKWoifqL2k9ieToVJ7BQRD2SvkrpBf7sJ5_sZ9l6mc&__tn__=%2CO%2CP-R


Admin
  · 
May 10 at 2:42 PM
  · 
#dccircuits
Hi @everyone, I am back to posting. Two things today:
First: if you are teaching in a TYC and use ISLE, please email me ASAP
(eugenia.etkina@gse.rutgers.edu).
Second: Today, I will focus on the types of activities instead of a specific
concept. A long time ago we came up with a group of activities that
involves convincing somebody in something. We developed lots of
activities of this kind because argumentation is one of the skills that is
necessary in physics and thus it is a part of the ISLE approach. That was
long before argumentation became a hot topic in science education in the
US. While there are lots of theoretical science education papers about
developing argumentation skills in different sciences, there are almost no
examples from physics. How do physicists convince other physicists in
their point of view? I am pasting two activities that invite students to argue
but they do not have examples of argumentation. I am asking you to give
examples in your comments - HOW DO YOU ARGUE YOUR POINT IN
PHYSICS? And please do not forget to like or comment on the post after
you finished reading it.
OALG 19.5.4 EVALUATE THE REASONING
Equipment: 2 different lightbulbs, two identical light bulbs, two batteries,
connecting wires.
a. Evaluate the following claim: Your friend says that when two lightbulbs
are connected in series to each other and then to a battery, the lightbulb
connected closest to the negative pole of the battery will be brighter. He
explains this by claiming that the second bulb will get fewer electrons
because the first bulb will use up some of the electrons. Do you agree or
disagree? How can you convince your friend of your opinion? You can use
theoretical arguments or design an experiment to test his suggestion.
b. Your friend says that when two identical lightbulbs are connected in
series to each other and to the terminals of a battery, the lightbulb closest
to the negative pole of the battery will have a greater potential difference
across it. She explains it by saying that it will be harder for the electric field
to push through to the second bulb after it has already pushed through the



first. Do you agree or disagree? How can you convince your friend of your
opinion? You can use theoretical arguments or perform an experiment to
test her suggestion.

https://www.facebook.com/groups/320431092109343/posts/1409534846
532290/?__cft__[0]=AZUVPFpyHl6PaCByoA9glg75Dk4ymsfqX6dfG0GT
kdOZ5Z5cL7UOT63bMsWXBKHB5paQ23QKYqd-75PRk-
tTdGZfUxYevZeahqjaZcLoNKGsaLZCDwtZYV8-eWtd-
AoAAIcDTQVRuWKoaxjYQScgFIYb7dZQ0vBu1Z1RveNRUXWqZtkBsC
SJna84lyFbm06S_Po&__tn__=%2CO%2CP-R

Eugenia Etkina shared an event.
Admin
  · 
May 11 at 9:28 AM
  · 
#argumentation
Hi all, I posted a question yesterday about argumentation in physics, many
people liked the post but nobody commented with an answer. Please
check yesterday's post and share your thoughts. How do you argue your
point in physics? 
Also, I am reminding you to register for the LED workshop on May 20th. It
is a unique opportunity to learn how to integrate LEDs in your physic
course and how to help your students understand how they work. 
https://www.facebook.com/events/656295986222812?acontext=%7B%2
2event_action_history%22%3A[%7B%22surface%22%3A%22home%22
%7D%2C%7B%22mechanism%22%3A%22your_upcoming_events_unit
%22%2C%22surface%22%3A%22bookmark%22%7D]%2C%22ref_notif
_type%22%3Anull%7D

https://www.facebook.com/groups/320431092109343/posts/1409957696
490005/?__cft__[0]=AZVB8q5e44IS3A6E_o3fsLfawjQxLkYWAhiH3Kiuc
2Y-XJyn0w_ZFQNlWjDwQTeFwbTn5R-
NebS_unnX6qUKzOofNjOmmNFkwRxu-
pVQcwmmKeN26Rg_ex74Cyw5NWVbMphTjL6QkSKY-

https://www.facebook.com/groups/320431092109343/posts/1409534846532290/?__cft__%5B0%5D=AZUVPFpyHl6PaCByoA9glg75Dk4ymsfqX6dfG0GTkdOZ5Z5cL7UOT63bMsWXBKHB5paQ23QKYqd-75PRk-tTdGZfUxYevZeahqjaZcLoNKGsaLZCDwtZYV8-eWtd-AoAAIcDTQVRuWKoaxjYQScgFIYb7dZQ0vBu1Z1RveNRUXWqZtkBsCSJna84lyFbm06S_Po&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1409534846532290/?__cft__%5B0%5D=AZUVPFpyHl6PaCByoA9glg75Dk4ymsfqX6dfG0GTkdOZ5Z5cL7UOT63bMsWXBKHB5paQ23QKYqd-75PRk-tTdGZfUxYevZeahqjaZcLoNKGsaLZCDwtZYV8-eWtd-AoAAIcDTQVRuWKoaxjYQScgFIYb7dZQ0vBu1Z1RveNRUXWqZtkBsCSJna84lyFbm06S_Po&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1409534846532290/?__cft__%5B0%5D=AZUVPFpyHl6PaCByoA9glg75Dk4ymsfqX6dfG0GTkdOZ5Z5cL7UOT63bMsWXBKHB5paQ23QKYqd-75PRk-tTdGZfUxYevZeahqjaZcLoNKGsaLZCDwtZYV8-eWtd-AoAAIcDTQVRuWKoaxjYQScgFIYb7dZQ0vBu1Z1RveNRUXWqZtkBsCSJna84lyFbm06S_Po&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1409534846532290/?__cft__%5B0%5D=AZUVPFpyHl6PaCByoA9glg75Dk4ymsfqX6dfG0GTkdOZ5Z5cL7UOT63bMsWXBKHB5paQ23QKYqd-75PRk-tTdGZfUxYevZeahqjaZcLoNKGsaLZCDwtZYV8-eWtd-AoAAIcDTQVRuWKoaxjYQScgFIYb7dZQ0vBu1Z1RveNRUXWqZtkBsCSJna84lyFbm06S_Po&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1409534846532290/?__cft__%5B0%5D=AZUVPFpyHl6PaCByoA9glg75Dk4ymsfqX6dfG0GTkdOZ5Z5cL7UOT63bMsWXBKHB5paQ23QKYqd-75PRk-tTdGZfUxYevZeahqjaZcLoNKGsaLZCDwtZYV8-eWtd-AoAAIcDTQVRuWKoaxjYQScgFIYb7dZQ0vBu1Z1RveNRUXWqZtkBsCSJna84lyFbm06S_Po&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1409534846532290/?__cft__%5B0%5D=AZUVPFpyHl6PaCByoA9glg75Dk4ymsfqX6dfG0GTkdOZ5Z5cL7UOT63bMsWXBKHB5paQ23QKYqd-75PRk-tTdGZfUxYevZeahqjaZcLoNKGsaLZCDwtZYV8-eWtd-AoAAIcDTQVRuWKoaxjYQScgFIYb7dZQ0vBu1Z1RveNRUXWqZtkBsCSJna84lyFbm06S_Po&__tn__=%2CO%2CP-R
https://www.facebook.com/events/656295986222812?acontext=%7B%22event_action_history%22%3A%5B%7B%22surface%22%3A%22home%22%7D%2C%7B%22mechanism%22%3A%22your_upcoming_events_unit%22%2C%22surface%22%3A%22bookmark%22%7D%5D%2C%22ref_notif_type%22%3Anull%7D
https://www.facebook.com/events/656295986222812?acontext=%7B%22event_action_history%22%3A%5B%7B%22surface%22%3A%22home%22%7D%2C%7B%22mechanism%22%3A%22your_upcoming_events_unit%22%2C%22surface%22%3A%22bookmark%22%7D%5D%2C%22ref_notif_type%22%3Anull%7D
https://www.facebook.com/events/656295986222812?acontext=%7B%22event_action_history%22%3A%5B%7B%22surface%22%3A%22home%22%7D%2C%7B%22mechanism%22%3A%22your_upcoming_events_unit%22%2C%22surface%22%3A%22bookmark%22%7D%5D%2C%22ref_notif_type%22%3Anull%7D
https://www.facebook.com/events/656295986222812?acontext=%7B%22event_action_history%22%3A%5B%7B%22surface%22%3A%22home%22%7D%2C%7B%22mechanism%22%3A%22your_upcoming_events_unit%22%2C%22surface%22%3A%22bookmark%22%7D%5D%2C%22ref_notif_type%22%3Anull%7D
https://www.facebook.com/events/656295986222812?acontext=%7B%22event_action_history%22%3A%5B%7B%22surface%22%3A%22home%22%7D%2C%7B%22mechanism%22%3A%22your_upcoming_events_unit%22%2C%22surface%22%3A%22bookmark%22%7D%5D%2C%22ref_notif_type%22%3Anull%7D
https://www.facebook.com/groups/320431092109343/posts/1409957696490005/?__cft__%5B0%5D=AZVB8q5e44IS3A6E_o3fsLfawjQxLkYWAhiH3Kiuc2Y-XJyn0w_ZFQNlWjDwQTeFwbTn5R-NebS_unnX6qUKzOofNjOmmNFkwRxu-pVQcwmmKeN26Rg_ex74Cyw5NWVbMphTjL6QkSKY-KRWs7j6Y0t3c0cqFt5GeOikMAu7tx0oo7jHAJC0OUDkR6TH3gDe7Ek&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1409957696490005/?__cft__%5B0%5D=AZVB8q5e44IS3A6E_o3fsLfawjQxLkYWAhiH3Kiuc2Y-XJyn0w_ZFQNlWjDwQTeFwbTn5R-NebS_unnX6qUKzOofNjOmmNFkwRxu-pVQcwmmKeN26Rg_ex74Cyw5NWVbMphTjL6QkSKY-KRWs7j6Y0t3c0cqFt5GeOikMAu7tx0oo7jHAJC0OUDkR6TH3gDe7Ek&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1409957696490005/?__cft__%5B0%5D=AZVB8q5e44IS3A6E_o3fsLfawjQxLkYWAhiH3Kiuc2Y-XJyn0w_ZFQNlWjDwQTeFwbTn5R-NebS_unnX6qUKzOofNjOmmNFkwRxu-pVQcwmmKeN26Rg_ex74Cyw5NWVbMphTjL6QkSKY-KRWs7j6Y0t3c0cqFt5GeOikMAu7tx0oo7jHAJC0OUDkR6TH3gDe7Ek&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1409957696490005/?__cft__%5B0%5D=AZVB8q5e44IS3A6E_o3fsLfawjQxLkYWAhiH3Kiuc2Y-XJyn0w_ZFQNlWjDwQTeFwbTn5R-NebS_unnX6qUKzOofNjOmmNFkwRxu-pVQcwmmKeN26Rg_ex74Cyw5NWVbMphTjL6QkSKY-KRWs7j6Y0t3c0cqFt5GeOikMAu7tx0oo7jHAJC0OUDkR6TH3gDe7Ek&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1409957696490005/?__cft__%5B0%5D=AZVB8q5e44IS3A6E_o3fsLfawjQxLkYWAhiH3Kiuc2Y-XJyn0w_ZFQNlWjDwQTeFwbTn5R-NebS_unnX6qUKzOofNjOmmNFkwRxu-pVQcwmmKeN26Rg_ex74Cyw5NWVbMphTjL6QkSKY-KRWs7j6Y0t3c0cqFt5GeOikMAu7tx0oo7jHAJC0OUDkR6TH3gDe7Ek&__tn__=%2CO%2CP-R


KRWs7j6Y0t3c0cqFt5GeOikMAu7tx0oo7jHAJC0OUDkR6TH3gDe7Ek&
__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
6d
  · 
#ISLEsummer workshop
Hi @everyone! Two things today. First, as I promised, the dates for our
summer 2-day 8 hour ISLE workshop! The dates are July 21-22. The time
is noon - 4 pm US East Coast US time both days. This is an introductory
ISLE workshop that helps you see the big picture and be prepared to
implement the ISLE approach next year. We hold meetings for specific
topics through the year but these meetings assume that you are familiar
with the approach as whole. Please comment here is you are planning to
attend and I will create google form for you to register. 
Second, this will be my last post for DC circuits. In my previous post I
showed a new type of problems - for argumentation, here  is another
example - Jeopardy problems for DC circuits and an activity to help
students figure out the existence of internal resistance of a battery, do not
miss! What are the reasoning skills that Jeopardy problems develop? How
are they different from traditional problems?

https://www.facebook.com/groups/320431092109343/posts/1409957696490005/?__cft__%5B0%5D=AZVB8q5e44IS3A6E_o3fsLfawjQxLkYWAhiH3Kiuc2Y-XJyn0w_ZFQNlWjDwQTeFwbTn5R-NebS_unnX6qUKzOofNjOmmNFkwRxu-pVQcwmmKeN26Rg_ex74Cyw5NWVbMphTjL6QkSKY-KRWs7j6Y0t3c0cqFt5GeOikMAu7tx0oo7jHAJC0OUDkR6TH3gDe7Ek&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1409957696490005/?__cft__%5B0%5D=AZVB8q5e44IS3A6E_o3fsLfawjQxLkYWAhiH3Kiuc2Y-XJyn0w_ZFQNlWjDwQTeFwbTn5R-NebS_unnX6qUKzOofNjOmmNFkwRxu-pVQcwmmKeN26Rg_ex74Cyw5NWVbMphTjL6QkSKY-KRWs7j6Y0t3c0cqFt5GeOikMAu7tx0oo7jHAJC0OUDkR6TH3gDe7Ek&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1411065979
712510/?__cft__[0]=AZUQTzKey68wSizssrRqBv8gLeGDHEKXUxtk7y5
DqlvFoK1OHdXeRdJ0mFkF8fWt4ie4GxafTYXGdhlCHIbQ4Jrdf4pCgsOf-
sYMVr_PgHP5NYGf2xcrVgrYsIwE_-wd4on07wSRLez8Q1LxsT6oilzLQ-
H-
7yunJyWFwcrPXdmPhZ47z2ssCSfrEeLeIlEOP58&__tn__=%2CO%2CP
-R

https://www.facebook.com/groups/320431092109343/posts/1411065979712510/?__cft__%5B0%5D=AZUQTzKey68wSizssrRqBv8gLeGDHEKXUxtk7y5DqlvFoK1OHdXeRdJ0mFkF8fWt4ie4GxafTYXGdhlCHIbQ4Jrdf4pCgsOf-sYMVr_PgHP5NYGf2xcrVgrYsIwE_-wd4on07wSRLez8Q1LxsT6oilzLQ-H-7yunJyWFwcrPXdmPhZ47z2ssCSfrEeLeIlEOP58&__tn__=%2CO%2CP-R
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Eugenia Etkina shared a post.
Admin
  · 
5d
  · 
#womeninphysics
Lise Meitner. Another woman who did not get the Nobel prize while she
fully deserved it. Fission. She was omitted in the previous story about
women in physics and astronomy that I posted a few days ago.



https://www.facebook.com/groups/320431092109343/posts/1411686552
983786/?__cft__[0]=AZX2_BbDzspeqTqjMfzFe7qNNNkgYIK39auJk1Wj
eQFdnsF9Z7FJNBklURl-oEN-
YhL0kdxbQklxjddoxX_vT3yRQ3fCx2QC91sAcFPYKNn3YAJ_SBaBXOY
fZ0MWZ4nH_k0V1S5sO_lG5DDwjO_lH3Gfg7bHsYB1KVXPvW6aWbtB
3sFw1aCoWr8B9ZkDTw2a8zb-awtf_wzHVUWrZe-
FiK1Z&__tn__=%2CO%2CP-R

Eugenia Etkina

  · 
#magnetism #LEDworkshop on Saturday
Hi all Exploring and Applying Physics, two things today: First the zoom link
to our LED workshop on Saturday (this is the SAME link we use EVERY
TIME, so if you attended any of our workshops, you have the link):
https://rutgers.zoom.us/my/etkina...
the password is 164680.
Note that the workshop starts at NOON Eastern Standard Time (East
Coast US), 9 am Pacific Coast time (West coast US) and at 6 pm Central
European Time. Zoom will ask you to update, so please join about 5-7 min
early.
Second, I will start posting for magnetism (Chapter 20). The observational
experiment for which I am attaching the video might be new for many. It is
the experiment from which the students infer that they can use a compass
to determine not only the direction of magnetic field but also its strength.
It is easy to perform and while it should not be the first observational
experiment that they perform, it is an important one. For the logical
progression of student learning see the OALG file posted here for Chapter
20 and read Chapter 20 in the textbook.
https://www.youtube.com/watch?v=n5ulaDQ0ATc

https://www.facebook.com/groups/320431092109343/posts/1411686552983786/?__cft__%5B0%5D=AZX2_BbDzspeqTqjMfzFe7qNNNkgYIK39auJk1WjeQFdnsF9Z7FJNBklURl-oEN-YhL0kdxbQklxjddoxX_vT3yRQ3fCx2QC91sAcFPYKNn3YAJ_SBaBXOYfZ0MWZ4nH_k0V1S5sO_lG5DDwjO_lH3Gfg7bHsYB1KVXPvW6aWbtB3sFw1aCoWr8B9ZkDTw2a8zb-awtf_wzHVUWrZe-FiK1Z&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1411686552983786/?__cft__%5B0%5D=AZX2_BbDzspeqTqjMfzFe7qNNNkgYIK39auJk1WjeQFdnsF9Z7FJNBklURl-oEN-YhL0kdxbQklxjddoxX_vT3yRQ3fCx2QC91sAcFPYKNn3YAJ_SBaBXOYfZ0MWZ4nH_k0V1S5sO_lG5DDwjO_lH3Gfg7bHsYB1KVXPvW6aWbtB3sFw1aCoWr8B9ZkDTw2a8zb-awtf_wzHVUWrZe-FiK1Z&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1411686552983786/?__cft__%5B0%5D=AZX2_BbDzspeqTqjMfzFe7qNNNkgYIK39auJk1WjeQFdnsF9Z7FJNBklURl-oEN-YhL0kdxbQklxjddoxX_vT3yRQ3fCx2QC91sAcFPYKNn3YAJ_SBaBXOYfZ0MWZ4nH_k0V1S5sO_lG5DDwjO_lH3Gfg7bHsYB1KVXPvW6aWbtB3sFw1aCoWr8B9ZkDTw2a8zb-awtf_wzHVUWrZe-FiK1Z&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1411686552983786/?__cft__%5B0%5D=AZX2_BbDzspeqTqjMfzFe7qNNNkgYIK39auJk1WjeQFdnsF9Z7FJNBklURl-oEN-YhL0kdxbQklxjddoxX_vT3yRQ3fCx2QC91sAcFPYKNn3YAJ_SBaBXOYfZ0MWZ4nH_k0V1S5sO_lG5DDwjO_lH3Gfg7bHsYB1KVXPvW6aWbtB3sFw1aCoWr8B9ZkDTw2a8zb-awtf_wzHVUWrZe-FiK1Z&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1411686552983786/?__cft__%5B0%5D=AZX2_BbDzspeqTqjMfzFe7qNNNkgYIK39auJk1WjeQFdnsF9Z7FJNBklURl-oEN-YhL0kdxbQklxjddoxX_vT3yRQ3fCx2QC91sAcFPYKNn3YAJ_SBaBXOYfZ0MWZ4nH_k0V1S5sO_lG5DDwjO_lH3Gfg7bHsYB1KVXPvW6aWbtB3sFw1aCoWr8B9ZkDTw2a8zb-awtf_wzHVUWrZe-FiK1Z&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1411686552983786/?__cft__%5B0%5D=AZX2_BbDzspeqTqjMfzFe7qNNNkgYIK39auJk1WjeQFdnsF9Z7FJNBklURl-oEN-YhL0kdxbQklxjddoxX_vT3yRQ3fCx2QC91sAcFPYKNn3YAJ_SBaBXOYfZ0MWZ4nH_k0V1S5sO_lG5DDwjO_lH3Gfg7bHsYB1KVXPvW6aWbtB3sFw1aCoWr8B9ZkDTw2a8zb-awtf_wzHVUWrZe-FiK1Z&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1411686552983786/?__cft__%5B0%5D=AZX2_BbDzspeqTqjMfzFe7qNNNkgYIK39auJk1WjeQFdnsF9Z7FJNBklURl-oEN-YhL0kdxbQklxjddoxX_vT3yRQ3fCx2QC91sAcFPYKNn3YAJ_SBaBXOYfZ0MWZ4nH_k0V1S5sO_lG5DDwjO_lH3Gfg7bHsYB1KVXPvW6aWbtB3sFw1aCoWr8B9ZkDTw2a8zb-awtf_wzHVUWrZe-FiK1Z&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1413880969
431011/?__cft__[0]=AZV9vz98CQFjHRYX5-
JP_FOeD6d4zNxxQUz5C3cTu57IKJaydNgR0Ocl1yODOygoZrrGmcy5U
m4sWI-NbnmKgdD_UEeZDJ5TzcHIC2Z7S3KPweb8Jqhenn2DLbq9o-
pHzwu_5cyTskTsW76gN5LXGjFEQi0SNCFeZl93tOVTZM_NrTRjHgSpv
YhyWPxTtHN-gs8&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.
Admin
  · 
May 22 at 1:20 PM
  · 
#Instructorguide
Hi all Exploring and Applying Physics people, today I continue with
Magnetism, chapter 20. I have not discussed how important it is to read
the Instructor Guide before planning what the students and you will do in
each chapter. I will use Chapter 20 as an example. For the next few days
I will show how IG helps you plan a unit. Each chapter in the IG starts with
the learning goals. However, these are only this chapter content-based
learning goals, while overarching scientific abilities goals are in the
Introductory chapter to the IG. (the whole document is posted here in the
FILES). Below you see the list of learning goals in Chapter 20:
Students should be able to:
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1. Describe the sources of magnetic fields. Explain how magnetic fields
are created. “Read and write” with B field line representations.
2. Explain how to use a compass to determine the direction and relative
magnitude of the B field at a particular location.
3. Determine the directions of B field vectors when the magnetic field is
created by a bar magnet, horseshoe magnet, and by a current-carrying
wire, loop and a solenoid.
4. Apply the right-hand rule for the fields and the right-hand rule for forces
to analyze situations involving magnetic fields when magnetic fields are
created by current-carrying wires.
5. Compare and contrast electric fields and magnetic fields.
6. Determine the magnitude of a magnetic force exerted on a current-
carrying wire or a moving charged particle in uniform magnetic field.
7. Apply knowledge of magnetic forces, electric forces and Newton’s laws
to solve complex problems. Use force diagrams to analyze situations.
8. Explain how an electric motor works using knowledge of torques.
9. Describe how knowledge of magnetic fields applies to real-life and
biological phenomena. Describe and explain quantitatively the differences
between dia-, para- and ferro- magnetic materials.
10. Design an experiment to determine the magnitude and direction of the
B field produced by a current-carrying wire, current-carrying solenoid and
by an unmarked magnet.
After you read those goals, compare them to what goals you usually set
for magnetism and consider if you need to add the new ones or stay with
yours. It is fine not to expand them, but then you need to read the rest of
the chapter thinking of the most important activities for your students to
reach the goals that you chose. In addition you need to think what
scientific abilities goals the activities that you choose will help develop. As
we proceed to the examples of the types of activities, we will discuss what
general scientific abilities-related goals those help achieve. For those who
are new to our group, please read about scientific abilities at
https://sites.google.com/site/scientificabilities/
Here is a brief summary of what scientific abilities are:
Scientific abilities are "habits of mind" of scientists and engineers, things
that they do on a regular basis in their work. But as these things are not
automated and always require deep thinking and self-evaluation, we do
not call them science skills, We call them scientific abilities. Next



Generation Science Standards and new AP Physics courses use the term
"science practices". There is a lot of overlap in all of those, but basically it
is through science practices that people develop scientific abilities. The
word ability does not mean innate. It means that it is not an automated
skill. Measuring temperature with a thermometer is a skill. Evaluating the
uncertainty in a particular measurement and minimizing it is an ability. As
the main goal of ISLE philosophy is to help students learn physics by
practicing it, development of scientific abilities becomes and integral art of
this philosophy. The goal of the project is to help students develop some
of the abilities used by scientists and engineers in their work. The abilities
we work on include:
an ability to represent knowledge in multiple ways;
an ability to design experiments to investigate new phenomena, test
hypotheses and solve experimental problems;
an ability to collect and analyze experimental data;
an ability to devise and test relationships and explanations;
an ability to evaluate reasoning and experimental design;
an ability to communicate.

https://www.facebook.com/groups/320431092109343/posts/1416653975
820377/?__cft__[0]=AZU6ePWrMamNcxS4CLIhf8XCfIqGj4TTZ1wGwLg
Y2dQWXn7Xzyi8C6fnZm5yUPc_TbDHQNgXfe2RuBIVSn_3Q69uy4iFM
0rFEWcu2G_saJcw_Byl4v3a7qnKhCiSm4AdL8OYauGe4VBE9KddWbS
xYWFVz6Drz9vkun-
MZCbksXDkAgSYY2McPpjAIOpAGNs7X28&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
May 23 at 2:28 PM
  · 
#instructorguide #magnetism
Hi @everyone, I continue today with the structure of the Instructor Guide.
The examples come from Chapter 20 - Magnetism. After we state the
content-based goals of the chapter and show which videos are there and
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where they are, we make a list of non-traditional problem numbers in this
chapter. For example:
Nontraditional end-of-chapter questions and problems
Choose measuring procedure (MEP): Q20.14, Q20.15
Evaluate (reasoning or solution…) (EVA): P20.3, P20.6, P20.27
Multiple possibility and tell all (MPO): Q20.13, Q20.15, Q20.16, Q20.20,
P20.1, P20.13, P20.31, P20.36
Jeopardy (JEO): P20.12, P20.33, P20.34, P20.35
Design an experiment (or pose a problem) (DEX): Q20.12, Q20.16, P20.5,
P20.25, P20.44
Problems based on real data (RED): P20.18, P20.32
The description of different types of problems is in the introductory chapter
of the Instructor Guide posted here in the files. These are crucial hints for
AP teachers. All our marked non-traditional problems have the format
used in the AP exams, therefore if you download the Instructor Guide
posted here and make sure that you assign all of the non-traditional
problems to your students (for class work or homework or for special
problem solving sets assignments), they will be very prepared for the
exam. In addition, many of those problems have real life context and the
contexts that especially appeal to females (research finds that females are
not interested as much as males in sports -related problems, for example.
They are interested in problems related to biology, medicine, etc.)
Below I post a screen shot of a few problems at the end of the chapter.
You can see that all of them are experiment related and several are on the
above list. I also asked ChatGPT the last problem (#5) and it did not know
the method of comparing the magnitudes of B fields that we discuss in the
textbook and I showed you here a few days ago. It wanted to use the
magnetic field sensor!



https://www.facebook.com/groups/320431092109343/posts/1417275649
091543/?__cft__[0]=AZV7CyAzVhNVXCx0SFx5HHekWrdY5SlpXcJwaO
dUZrstBi7tKa_RE1z94uW_NwParir7gPhNW_c1HFM3-
2cKGuS1R6CWmNgYvs46FTeN76VLTsiZ-
GPqSlFa2_wKGDkTza_VK6xsIkhmLWVZhoTCCe08WDcDtmY84QbtqQ
ZMxCcI90jDJN4m9L5kLP0bXMJUh9E&__tn__=%2CO%2CP-R
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Eugenia Etkina shared a group.
Admin
  · 
May 25 at 5:50 PM
  · 
Hi @everyone, I wanted to continue with my posts about Instructor Guide
and Magnetism, but Andrew Yolleck wrote a great comment about how he
uses the materials in response to my post the day before yesterday. I
copied it here, please read it, it is excellent!
And a piece of news: our group is now over 2000 members. Wow!
From Andrew Yolleck
The sequence of steps that I generally go through in order to prepare my
lessons has not changed too much and reading the Instructors Guide (IG)
is an important step (step #2 for me). The only thing I do before reading
the IG is read the chapter in the textbook. I feel that it is important to do
each of these steps (see my original post for all of the steps) before
EVERY new semester for all of the chapters being covered. I always learn
something new or want to do something different in comparison to
previous semesters. For example, you'll notice from my post from 3 years
ago that I stressed the importance of covering material that will only help
my students be successful on the MCAT. Although I still feel that this is
important, I do not take it to as much of an extreme as I used to because
I feel that other topics not covered by the MCAT (momentum, circular
motion, etc.) have value to students too beyond just this one exam.
I am going to copy a part of my post from 5/6/2020 (just over 3 years ago)
where I talked about how I use Eugenia's textbook and supporting
materials in my classes. It was a long post, but I am only including steps
2 and 3 below. I think this is the link to my original entire post:
https://www.facebook.com/groups/320431092109343/?multi_permalinks
=680161029469679
STEP 2: "Next, read the instructor's guide for the chapter you are
preparing to teach. I like to think of this resource as the way I begin to craft
my lessons. It's where I can decide upon what is most important for
students to know by the end of the lesson. I can use the instructors guide
to start figuring out how I can go about accomplishing the learning goals



for my lessons. There are wonderful suggestions for relevant Active
Learning Guide activities and homework problems."
STEP 3: "Next, you need to start building your lesson by including
engaging activities for students to be able to use the ISLE philosophy to
construct their own knowledge. The Active Learning Guide is by no means
a lesson plan, but it is a phenomenal resource bank for activities that
students can engage with to hit upon the learning goals of your lesson.
First of all, there is no way that you will get to do all the activities for any
chapter, so do not think that you need to! Which activities should you do?
Well, that depends on a number of factors. What is most important for
YOUR students to know? For me, this is based on what is deemed
important for success on the MCAT exam since many of my students will
go on to take it. Amongst other questions, one of the most important that
I need to ask myself - will this chapter, section, or activity help students
learn what they need to in order to succeed on the MCAT? If the answer
is no, I do not include it. After having read the instructors guide, I will
already have compiled a list of relevant activities, but not all of them make
it into my lesson. I essentially narrow it down. First, if it's not relevant to
the MCAT, its out. Next, if I don't have the proper equipment or a video to
replace the equipment, then it's also out. But that's okay because many
ALG's require no equipment at all - this will prove to be even more
important as we transition to online learning environments. Ruling out
ALG's is also not a bad thing because usually I need to rule out several
ALG's since there won't be enough time for students to get to all of them.
Essentially, you need to make sure that there is a logical progression of
activities and that each activity has purpose in your lesson."

https://www.facebook.com/groups/320431092109343/posts/1418598242
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F1YdtloGDERhQXT6FfnDiLsLvLEnD6sctqYi76agyo1r1a7Q4pGbbRDjM
g3zohEbIgKbi0Lrbxf2tbhUt-
yZ6XyglO1MAtqHNOxZ87aBXoJZyuKe8RbjSA70k5BHhNCVE1VFFvSr
hFqsABEAEyubg2TtIyEGdBiE_EyiHA1ncDuie6Hv3svgQj3sKD3tT&__tn
__=%2CO%2CP-R
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Eugenia Etkina shared a link.
Admin
  · 
May 26 at 9:05 PM
  · 
#magnetism #instructorguide
Hi all Exploring and Applying Physics, I continue with the Instructor Guide
for Magnetism today. As before, my goal was to show you the structure of
the IG and simultaneously comment on the Magnetism chapter.
After setting the concept learning goals in every chapter making a list of
non-traditional problems, every chapter discusses student difficulties with
the material (notice that we DO NOT use the term "misconceptions").
Here is the list of student difficulties with magnetism:
Brief summary of student difficulties with magnetic fields
The biggest difficulty comes from the three-dimensional nature of
magnetic phenomena –students need to use their hands to determine the
direction of the B field and of the magnetic force. Students often forget that
a magnetic field exerts a force only on moving charged particles but not
on the stationary particles, and only if the particles are moving is a
particular direction. Students get confused when to apply each of the right-
hand rules. Some students think that a solenoid produces a magnetic field
even when there is no current through the windings. Students often think
that the force exerted by one pole of a bar magnet on a diamagnetic or
paramagnetic material will change the direction if the poles are swapped
(the magnet is turned around).
Notice, that to help students not to confuse two right hand rules, we call
one of them "right hand rule for the fields" - this rule is applied when the
source of the magnetic field is known and we need to find its direction at
a particular location or draw magnetic field lines for this field. The second
right hand rule is called "right hand rule for the force". This rule is used
when the source of magnetic field is not known but the test object placed
in the field is known and we need to find the force exerted on it.
Here is what Wikipedia says about right hand rules - fascinating!
https://en.wikipedia.org/wiki/Right-hand_rule....



https://www.facebook.com/groups/320431092109343/posts/1419268388
892269/?__cft__[0]=AZX5g9BTS8B9Sf9q4H0cLaapeRfx3CjMob05PSIR
48YtuT5s8YW_c3Yqh0iVFqLJiBLU8WsUdkUxbJ00RgbOCRM-
CE1zIuD4yCBTyp4VQGcMvRN2gSMXJ7OiYfl8dAOpBU_9pqCa1-
tH33X8SNHul3KwiB-
0AOOZb0Ypdv6yVhSUVV1k5DuOieTV_MYiuO8YguQ&__tn__=%2CO
%2CP-R

Eugenia Etkina uploaded a file.
Admin
  · 
May 28 at 4:46 PM
  · 
#instructorguide #magnetism
Hi all Exploring and Applying Physics, today I will do my last post showing
how the Instructor Guide works. If you did not download it yet, please do,
it is posted here in the Files and I am attaching it to this post again. If you
have our textbook and the ALG/OALE (these files are posted here too),
then the Instructor Guide helps you organize the material for each chapter
or unit.
I showed how each chapter introduces content-based goals, students
difficulties and new types of problems. After that it walks you though all
the activities that we have and explains why we do stuff the way we do.
So, here is a small part of the Chapter 20 text:
I. A qualitative description of magnetic interactions and magnetic fields
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Textbook Section 20.1 and ALG Activities 20.1.1–20.1.3 introduce
students to the phenomenon of magnetism. ALG Activity 20.1.1 helps
students characterize the interaction of a compass needle with permanent
bar magnets. It builds the first step to the representation of a magnetic
field in space with the arrow pointing from S to N inside the compass
(without naming the magnetic field). If you want to devote laboratory or
recitation time to introducing magnetism, students should start with the
ALG activities while using the textbook as summary reading.
Textbook Section 20.2 introduces students to the concept of magnetic
field, the physical quantity of the B field, and the compass needle as an
indicator of the magnetic field in a region. Unlike an electric field, whose
vector characteristic preceded the concept of electric field lines, B field
lines come up before any quantities. We use multiple compass needles to
help students explore the direction of magnetic field (using the orientation
of the needle) and the magnitude (using the period of oscillation of the
needle placed in a particular location). Use ALG Activities 20.2.2 for the
former and 20.2.3 for the latter. In Activity 20.2.3 students learn that the
farther from the magnet, the weaker the magnetic field.
A fun and useful activity that can be done in recitation or a studio
classroom is to have groups of students use compasses to map B field
lines of different configurations of permanent magnets (such as dipole,
quadrupole, and horseshoe magnets) on whiteboards and present their
results to the rest of the class. Make sure the magnets are strong because
students can be confused by the additional interaction of Earth’s magnetic
field. (Watch for conduit pipes under tables, too!). If you want to encourage
students to explore magnetism, we recommend cow magnets as the most
economical, safe, and student-proof magnets we have encountered.
ALG Activity 20.2.4 addresses a common student difficulty when they
confuse magnetic poles with oppositely charged objects. It is a variation
of a similar experiment that they did in Chapter 17. They again find that
charged objects of both signs attract both poles of the magnet due to the
fact that a magnet (it does not matter whether it is a metal magnet or a
ceramic magnet) has charged particles inside it that lead to the electric
polarization of the magnet so that the side closer to the charged object
becomes charged oppositely and thus attracts. This interaction is different
from the interaction of two magnets where a pole of a magnet attracts one
pole of another magnet but repels the other.



The next step is to establish that current-carrying wires produce a
magnetic effect on a compass similar to that of a permanent magnet. ALG
Activity 20.2.4 mirrors the historical experiment done by Oersted and
simultaneously helps student construct the first right-hand rule for the
direction of magnetic field created by a known source (a right-hand rule
for determining the direction of the B field lines produced by an electric
current in a wire). Students observe the effect that the current-carrying
wire exerts on the orientation of the compass needle and find patterns in
that orientation. If you are starting this topic in a lab and have enough
equipment, it is best if students perform this experiment in groups. If this
is not possible and you are doing this experiment in a lecture setting,
students can watch you perform the experiment while they look for
patterns. Orient the wire without current along the natural orientation of
the compass (aligned with Earth’s magnetic field), so that when you turn
on the current, students can observe the biggest deflection. After
observing and discussing the experiment, students can read about the
experiments in Observational Experiment Table 20.1. ALG Activity 20.2.5
helps students visualize the “circles” for the field lines using a wire and
iron filings. If you want to map the field around a wire with compasses, it
is best to conduct a carefully prepared lecture demonstration. A current of
at least 15–20 A is needed to swamp the effect of Earth’s magnetic field.
The simplest way to produce currents of these magnitudes is to use a car
battery. Make sure you do not keep the current on for more than about 10
or 15 s.
ALG Activity 20.2.7 helps students practice the newly established right-
hand rule for the fields by applying it to determine the direction of the B
field created by currents through a wire, a wire loop or a solenoid.
Textbook Conceptual Exercise 20.1 only uses a solenoid but shows
students how to draw the B field lines for the current-carrying solenoid.
We suggest that students first attempt the ALG activity and then work
though the textbook exercise. The B field lines produced by a bar magnet
are found to be very similar to the field lines produced by the current in a
coil of wire—a useful idea needed later in the chapter. You can use EOC
Questions 1, 4, 5, 12, 13, 14 and Problems 1–6 for practice and formative
assessment.



https://www.facebook.com/groups/320431092109343/posts/1420333108
785797/?__cft__[0]=AZWOx4amaMcCOO36yH-
jtjef23SQMLZtJ9lC5ItGdI692EqLlsorIEuLfRApGtiMxh-
WzgbhyFCFTe_kdK2TfXGv4M7RXqs_HsBfQwOrwJL7r5LXGfaamK1oQ
CELHo9WqarTcCHevSlo_hzbbF1QuV-
Gv1BXVIRQSLOSdAoL3UvjVaMvQJSkOsQHqxz7TmEh9UFsyT0uo4rh
SPcr92SXbVqI&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.
Admin
  · 
May 29 at 4:49 PM
  · 
#electromagneticinduction
Hi @everyone, today I am starting Chapter 21 - Electromagnetic
Induction. Please let me know if it is useful to go through the rest of the
textbook chapters during the summer, or should I focus on specific
aspects of ISLE that are important for those who are implementing it? I
have been posting almost every day for 3 years now and I wonder whether
specific topics or general posts are more useful What do you think?
In any case, today is E/M induction - creation of electric current in a circuit
with no battery! Here is the sequence of activities in a studio classroom,
high school classroom or a lab (at Rutgers we do these activities in a lab).
If you do not have materials, the same activity numbers in the OALG allow
students to work with the videos. The point of the first activity is for the
students to figure out that they can create electric current without a battery
in a circuit if they move a magnet with respect to it in a certain way. But is
this the only way to induce a current (test this idea!) and what is a more
general rule for making it happen? Two activities below work great and
students usually figure them out with no extra help. For the first one try to
give them a coil with a few loops so that they cannot accidentally induce
the current, but need to do it purposefully.
21.1.1 Observe and find a pattern
PIVOTAL Lab: Equipment per group: whiteboard, markers, a coil with
many turns, a bar magnet, and a galvanometer (or a multimeter).
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a. Examine the equipment that you have on your desk. The galvanometer
registers current through the coil. It needs to be connected to the coil (with
no battery). Now that you have connected the galvanometer to the coil,
work with your group members to figure out what you can do to make the
galvanometer register current through the coil. Once you found one way,
look for others so that at the end you can formulate a pattern for the cases
in which the current is induced. Describe your experiments and findings
with words and sketches.
b. Develop a rule: Devise a preliminary rule that summarizes the
condition(s) needed to induce a current in a coil. What are the
assumptions that you made?
c. Now that you found your own way to induce electric current in the coil,
watch the video with the experiments and compare them to the ones you
designed. [https://mediaplayer.pearsoncmg.com/.../sci-phys-egv2e-alg...]
21.1.2 TEST AND REVISE YOUR IDEA
PIVOTAL Lab: Equipment per group: 2 coils, a battery or variable power
supply, a galvanometer, a switch.
Working with your group, connect one coil (coil 1) to a battery/power
supply and put the switch in the circuit. Connect the other coil (coil 2) to
the galvanometer. Work with your group members to implement the
following experiments to test the pattern that you invented in Activity
21.1.1. Caution! Never connect the galvanometer to the battery or power
supply. It will be burned.
Experiment 1.Use the rule devised in Activity 21.1.1 part b. to predict what
will happen if you move coil 1 relative to coil 2.
a. Describe the experiments in words and sketches and make the
predictions of their outcomes using the rule you invented in Activity 21.1.1.
b. Conduct the experiments and record the outcomes.
c. Make a judgment concerning the rule that you’re testing. If necessary,
revise your rule to incorporate your new findings. Note that your revised
rule should be consistent with all the experiments you’ve conducted up to
this point.
Experiment 2. Use your current rule to predict what will happen if you
place a coil connected to a galvanometer next to the coil connected to the
battery/power supply (so that axis of the coils coincide) and (1) close the
switch without moving either coil, then (2) let the current run for a period
of time, and then (3) open the switch.



d. Describe the experiments in words and sketches and make the
predictions of their outcomes using the rule you invented in Activity 21.1.1.
e. Conduct the experiments and record the outcomes.
f. Make a judgment concerning the rule that you’re testing. If necessary,
revise your rule to incorporate your new findings. Note that your revised
rule should be consistent with all the experiments you’ve conducted up to
this point.
g. Now watch the videos of similar experiments. Can you predict their
outcomes using the rule you just tested?
[https://mediaplayer.pearsoncmg.com/.../sci-phys-egv2e-alg...]

https://www.facebook.com/groups/320431092109343/posts/1420942625
391512/?__cft__[0]=AZWSktidJEvGY6mnMfrD8Mt6qDKyxOSvq-
scaLsdJDK9x2p6FFDQuzuWhQrt_EytgZtpIomwV56euLGz58gzopMKfW
l2zamHAsaeZ30yehraIb9ECWDA3Q85KdyvP88piOiEisFfsWKc8WGeU-
c5l7GmBUZ1-5anORyjJtwBr6x9pUDA-
g9ebSyIPdaId0PSzC0&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
May 30 at 9:00 AM
  · 
Hi all Exploring and Applying Physics people! Yesterday I wrote: Please
let me know if it is useful to go through the rest of the textbook chapters
during the summer, or should I focus on specific aspects of ISLE that are
important for those who are implementing it? 
Nobody responded with an answer.  What is more useful - to continue
analyzing the material chapter by chapter or to focus on the important
aspects of the ISLE approach that are difficult to implement?  Please
comment! And please ask questions too!
https://www.islephysics.net/?page_id=51
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0N61jEv6xZiBAQUSA7K1hBJkwoMehCkrVU4gcujQyYQ_ec92thchOdL
B7Cim6MOr6ZM0Y&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
May 31 at 3:09 PM
  · 
#electromagneticinduction
Hi @everyone, I will continue with Chapter 21, Electromagnetic induction,
as most of those who responded to my questions yesterday, said that they
wished me to continue with the book chapters.
Once the students figured out that it is i the change in the magnetic field
through the coil that leads to the induced current, and they also probably
noticed as they were doing the experiment, that they could change the
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magnitude of the current by moving the magnet faster or slower and also
change the direction of the current. Both of those accidental observations
are important for the construction of Faraday's law of electromagnetic
induction. However, the students can investigate both aspects in more
detail. Today I show how we address the issue of the magnitude through
two equivalent activities: one is done in a lab and one can be done in a
"lecture" setting in a large enrollment setting or if you do not have proper
equipment for all groups.
Here is the lab-based version:
21.2.1 OBSERVE AND FIND A PATTERN
PIVOTAL Lab: Equipment per group: whiteboard, markers, coils with
different diameters and different numbers of turns, 2-3 bar magnets, a
galvanometer (or a multimeter).
By now, your group has figured out how to use a magnet to induce a
current in the coil. Your goal for this experiment is to devise a qualitative
rule that relates the magnitude of induced current to the properties of the
magnet, the motion of the magnet, and the properties and the orientation
of the coil.
a. Come up with as complete a list as possible of possible factors that
might affect the magnitude of the current induced in the coil. Then conduct
the experiments to instigate those factors.
b. Briefly describe your experiments using sketches and words.
c. Describe the outcomes of your experiments.
d. Use your experiments and any other information you have to devise
qualitative rules (in words) that relate the magnitude of induced current to
other factors. Are there any assumptions that must be made for your rule
to work?
Here is the version out-of-lab (see both the text and the image attached).
21.2.2 OBSERVE AND FIND A PATTERN
Class (alternative to 21.2.1): Equipment per group: whiteboard, markers.
The table that follows describes five new experiments using a
galvanometer, an electromagnet, and a coil. The outcomes of the
experiments are included.
Work with your group members to devise a mathematical expression that
relates the magnitude of the induced current to various properties of the
magnetic field, relative motion of the coil with respect to the magnet, and
properties of the coil.
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Eugenia Etkina
Admin
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  · 
June 1 at 11:43 AM
  · 
#highexpectations
Hi @everyone, while I promised to continue with the textbook chapters,
and we are currently on Chapter 21, I would like to point your attention to
the conversation of Tom Prewitt and Danielle Buggé that occurred in the
comments to my first post for Chapter 21 2 days ago. Tom commented
that he does not get to electromagnetic induction in his school year and
asked what to do to help his students move faster. Danielle replied with
some strategies, which are very useful. The most important thing that she
said is holding your students to high standards or having high expectations
of them. 
This idea is extremely important. In my 40 years of teaching physics I
found that my students always met my expectations. If I expected them
(even subconsciously) to be struggling and move slowly, this is exactly
what they did - they struggled and the lessons dragged. Especially when
I was not confident myself in the material. If I expected them to work hard
and created engaging activities, they miraculously worked hard and the
lessons flew. 
The important thing was that I was confident in them (and in myself) and I
projected this confidence. I cheered and reminded them that nobody
before solved this problem. Or that it took me 30 minutes to solve it and
could they beat this time? 
Most importantly I based the pace of the lessons on the best students.
You might think that this is not fair. What about those who needed more
time? When we do the pacing based on the "average" student, then the
best ones are bored and the weakest ones cannot follow. If we base the
pace on the weakest students, then the best ones and the average ones
are bored. So, my solution was to have groups of mixed skills and base
the pace on the fastest groups. For those who struggled I helped
individually during group work and then offered out of class time in the
mornings before school started. I invited the advanced students to those
morning help sessions so that they could help the struggling students. But
the most important thing was that I clearly communicated that
EVERYONE could be and should be successful in learning physics and
my responsibility was to help them be successful. Not to give them grades,



but to help them succeed. But to be successful they needed to work hard.
And again, I was there to help them work hard. I expected them to work
hard and I worked hard myself (always returning their written work with
marks the next day, preparing exciting experiments, planning lessons
carefully and so forth). The students saw how hard I worked and they
somehow felt responsible for working hard too. Many of my former
students are the members of this group, I am asking them to comment
about what motivated them to work hard in my classes. Please do and
thank you!

https://www.facebook.com/groups/320431092109343/posts/1422574005
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0KJ1EIKRTn65AATVcoavH8699X1qXCY&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
June 2 at 1:44 PM
  · 
#welcomenewmembers #electromagneticinduction #Lenz'law
Hi all Exploring and Applying Physics people! Two things today - welcome
to our new members - a big group joined recently and my continuation of
the posts on electromagnetic induction (Chapter 21). I posted activities
following the ISLE process that help students figure out that changing
magnetic field induces a current in a coil without a battery. The next set of
activities was to help students figure out what affects the magnitude of the
induced current (qualitatively). The next step is today - how to find a
pattern in the direction of the induced current. Both of those ideas are
important as they come together to form Faraday's law of electromagnetic
induction (coming tomorrow). 
It is possible to infer Lenz' law from experiments, but the process has a
high cognitive load as one needs to keep track of many things at once.
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Therefore we created an activity that used experimental data but does not
involve students doing the experiments themselves (many physicists do
not collect their own data but work with the data collected by others). See
the attached screen shot form the ALG, a similar activity is in the OALG
File for chapter 21 posted here. 
Reminder: the term flux in everyday life has a completely different
meaning compared to physics. Your students need to have a discussion
about the difference. 
Second thing - Let's welcome our new members:
Chris Ashmore-Good,
Judy Salvati Collins,
Gena Davis Barnhardt,
Leonardo Montoya,
Niah Portem,
Caroline Grizzle,
Arlene B Chua,
Ken N Lisa Henson,
Kim Little Terry,
Eric Schmutzer,
Susan Vulcan,
Seth Freedman,
Mohammad Amara,
Rachel Neil,
Dawn Carryer Logan,
Gina Kise,
Dane Peagler,
Stacy Bressler,
Ken Galluppi,
Dusty Hughes,
Rebecca Becka Pouy,
Ashley Vidulich,
Ulf Morgan Andersson,
Diana Davis Smith,
Davide De Boni,
Mattias Eklund,
Luca Zanini,
Matteo Melison,



Tara Frazier Sloan,
Christine Stewart,
Marjorie Hernandez
When you first opened the group's page, you should have seen the
message explaining what to do to benefit from the group the most. To
simplify the message, I will say that you need to do two things: study every
tab on the website islephysics.net and check posts here every day and
after reading a post, like it or comment. If you do those two things - study
the website and check posts every day, you will not miss anything. All out
old posts and recordings of every workshop are archived by Hrvoje
Miloloža. He will post the link to the google folder where the stuff is. Check
it out too. Please post your questions!



https://www.facebook.com/groups/320431092109343/posts/1423164221
836019/?__cft__[0]=AZXXG4hYb8KEXkyFWQwdq_aiX3DoigH2vvtUge
MPVA5wp6yUXAnPO4QNNJMfhi_O62jn-
NXe1l6MPpAJFIBeX9sYA40hVt2XzKxzMljgtQZiqXoSxwLrUcaSeVwb3Y
FJbHfFIi1Ap071qx8OBFDomnmVAP8isOl12CgwbhfQcRKFrSR-
lyCJcE9L8OR5MbLpqRg&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
June 3 at 11:21 AM
  · 
#electromagneticinduction and #physicsteacherhabitsofmindandpractice
Hi all Exploring and Applying Physics! Two things today: I continue the
story of electromagnetic induction and discuss physics teacher habits of
mind and practice.
First - e/m induction. Yesterday, I posted how students can construct Lenz'
law using experimental data - basically finding patterns and analyzing
them to create a rule. But this is never the end of the story in ISLE! Now
they need to test it! A great testing experiment can be done using the
following equipment: you have two aluminum rings mounted on flexible
support (you can also attach them to a straw and support the straw with a
thread, the point is that the rings need to be able to move)). One ring is
solid, and the other one has a gap. Aluminum does not interact with
magnets, as the students already know. To test Lenz' law the students
need to use it to predict what will happen when a magnet is moved towards
and away from each of the rings. After the students make the prediction
and explain HOW they reasoned to it (using the H-D reasoning chain: If
my hypothesis is true AND I do such and such, THEN such and such
should happen BECAUSE). Here is the video:
video https://mediaplayer.pearsoncmg.com/.../sci-OALG-21-3-1
The second thing I wanted to share is the photo that I took on our morning
run. The sun was low and you could see the reflections of the light from
the clouds (which themselves reflect sun light) on the water. I was thinking
of how everything we see in the world is due to sunlight being reflected
diffusely but the atmosphere and how it is always dark on the Moon
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although the same Sun is shining on it. As I run with my phone, I took a
picture immediately and on the run I kept thinking how I can use it in my
teaching. As our ISLE workshop is coming, I will use it as the NEED to
KNOW for the geometrical optics set of activities that we will do. If you are
coming to the workshop, you will see. The photo I took is attached. But my
point is to illustrate how what I did shows the my habits of mind as a
physics teacher - I saw a cool phenomenon, explained it to myself and
then recorded it and thought of how I can use it in my teaching. This is a
habit that we want to have to that we help our students see that physics is
about the real world, not inclined planes and blocks. And to feel the
wonder of this world.



https://www.facebook.com/groups/320431092109343/posts/1423749325
110842/?__cft__[0]=AZUiSO0zX30bO3uW03E-
DIJIImPJyO3mddaTbvKpCyQQU6TucTCrwL9vn5eqrFPBPWS5p8N6Eq
rTjBbkeKw6wbTzou0yFP5JTln9iwo1teHHVM5E4Zq1aas0OqcvF6Pf8Jq
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nfFqLhlseY_zS6uMftQSgluaKeozcYRrnDHo0cuftlnaVSUUFbkWlbUKjxj
FhHNs&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
June 4 at 12:27 PM
  · 
#electromagneticinduction
Hi @everyone, I continue with electromagnetic induction. Now that the
students developed conceptual feeling for what is going on - change of
magnetic field leads to electric current through a coil and they know what
factors affect the magnitude of the current and its direction, how do they
construct Faraday's law? emf=-delta flux/delta time? 
Here is an activity that we developed so that the students can construct
the mathematical expression but your help is needed for them to realize
that the product of current and resistance in this case stands for the emf
not voltage. We discussed the importance fo the difference between emf
and voltage some time ago, but what is crucial here that in Faraday's law
there are no two points acrosss which you measure the voltage as the
electric field pushing electrons through the coil is not Coulomb's field, its
lines are closed loops, they have no beginning and no end.
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https://www.facebook.com/groups/320431092109343/posts/1424382415
047533/?__cft__[0]=AZVrd00Mmpl75iOD-
ZJH3CgESGeoZsCO88aMiL5WLUy5IUYRkfOwDU4qOlZ6fucc8DipUMC
HBTqVJfYqx0NgP793knOi347bTewj_BYupQVoVXdJd8hb5n0Ss5QSqf
w1HfYo4VM0lbbTKbtkmMqx5K03z383ofm9_Y0POppfT6yMwDdG3wXE
xhCqj0k3LtexHuw&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
6d
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  · 
#electromagneticinduction #application experiment
Hi all Exploring and Applying Physics people! I continue with
electromagnetic induction today. We have been discussing observational
and testing experiments for the law of e/m induction, but we did not touch
upon application experiments. You also must be waiting for some MATH
to appear. Where is the MATH? Here it is - in this amazing application
experiment conceived, implemented and videoed by Gorazd Planinsic .
Not only the students can apply everything that they have learned so fat
but they also see how useful their understanding of Earth's magnetic field
is. Additionally, it is a multiple possibility problem - the students can decide
which quantities and how many they can figure out. Do not skip!
OALG 21.5.7 REAL-WORLD APPLICATION
You have a large coil with 1500 turns of copper wire and a voltmeter that
can measure potential differences between –10 mV and 10 mV. The
average diameter of the coil is 0.31 m and the resistance of the coil is 916
ohm. The coil is mounted in the wooden frame so that it can rotate around
the axis that coincides with the coil diameter. The video
[https://mediaplayer.pearsoncmg.com/.../sci-phys-egv2e-alg...] shows
two experiments. In both experiments, the voltmeter is connected to the
coil ends. The experiments were performed on the Northern hemisphere.
The photo below shows the initial orientation of the coil (the normal to the
plane of the coil points towards the geographical North).
a. Watch the video and, collaborating with your group-mates, propose a
qualitative explanation for the outcome of both experiments. Make sure
your group’s explanation accounts for all changes in the magnitude and in
the sign of the voltmeter reading.
You can treat the voltmeter as a device that measures potential difference
across its own internal resistor, which has very large resistance (several
megaohms). If you connect such a voltmeter across the coil as shown
above and an induced emf appears in the coil, then the voltage measured
by the voltmeter is equal to the induced emf in the coil.
b. Make a list of physical quantities that you can estimate based on data
given above and analyzing the video. The video was recorded at 30
frames per second. (Note: for a vector quantity, you can estimate its
magnitude, direction or both). Estimate two of them.



And please do not forget to like or comment on the post to make it more
visible. Thank you!

https://www.facebook.com/groups/320431092109343/posts/1425105011
641940/?__cft__[0]=AZVctdkk9OdpDaaDdMfnlP7ocjWuAkClutmZMU4u
HQMykzQvzLGDfvtSsKggfgArMYWOqRh2mTkiP_Y3pIh75jlQsEDWUe
wWyxQ-
bCddL2tUnoHMG4kxea4MU_javz3da40vEdR7XuoxrUoGZukSbEuj6Rbt
xTJ32yKbdYdRfc7F7_XSXSO47NjF6kMyfTPgAAQ&__tn__=%2CO%2C
P-R

Eugenia Etkina
Admin
  · 
5d
  · 
#electromagneticinduction
Hi @everyone! Last post about e/m induction. When we teach e/m
induction we often stop at Lenz' law and the relationship between
changing magnetic field and induced current. But, what causes the
current? The magnetic field can cause emf only when a conductor moves
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https://www.facebook.com/groups/320431092109343/posts/1425105011641940/?__cft__%5B0%5D=AZVctdkk9OdpDaaDdMfnlP7ocjWuAkClutmZMU4uHQMykzQvzLGDfvtSsKggfgArMYWOqRh2mTkiP_Y3pIh75jlQsEDWUewWyxQ-bCddL2tUnoHMG4kxea4MU_javz3da40vEdR7XuoxrUoGZukSbEuj6RbtxTJ32yKbdYdRfc7F7_XSXSO47NjF6kMyfTPgAAQ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1425105011641940/?__cft__%5B0%5D=AZVctdkk9OdpDaaDdMfnlP7ocjWuAkClutmZMU4uHQMykzQvzLGDfvtSsKggfgArMYWOqRh2mTkiP_Y3pIh75jlQsEDWUewWyxQ-bCddL2tUnoHMG4kxea4MU_javz3da40vEdR7XuoxrUoGZukSbEuj6RbtxTJ32yKbdYdRfc7F7_XSXSO47NjF6kMyfTPgAAQ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1425105011641940/?__cft__%5B0%5D=AZVctdkk9OdpDaaDdMfnlP7ocjWuAkClutmZMU4uHQMykzQvzLGDfvtSsKggfgArMYWOqRh2mTkiP_Y3pIh75jlQsEDWUewWyxQ-bCddL2tUnoHMG4kxea4MU_javz3da40vEdR7XuoxrUoGZukSbEuj6RbtxTJ32yKbdYdRfc7F7_XSXSO47NjF6kMyfTPgAAQ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1425105011641940/?__cft__%5B0%5D=AZVctdkk9OdpDaaDdMfnlP7ocjWuAkClutmZMU4uHQMykzQvzLGDfvtSsKggfgArMYWOqRh2mTkiP_Y3pIh75jlQsEDWUewWyxQ-bCddL2tUnoHMG4kxea4MU_javz3da40vEdR7XuoxrUoGZukSbEuj6RbtxTJ32yKbdYdRfc7F7_XSXSO47NjF6kMyfTPgAAQ&__tn__=%2CO%2CP-R


perpendicular to the B field lines  and Lorentz force causes the movement
of electrons and this separation of electric charges and potential difference
between the ends of that conductor. But when there is no movement, just
the change of the magnetic field through the area of the coil, what is the
mechanism responsible for the creation of the current? It must be some
electric field, but not not the electrostatic field as it moves the charges
along a closed loop! This reasoning leads the students to the invention of
a new type of electric field which is responsible for the phenomenon of
electromagnetic induction. The understanding of this field is crucial for
latter understanding of electromagnetic waves. Do not miss - I am
attaching the whole section in our textbook dedicated to it. In Figure 21.27
you see all 4 Maxwell's equations, presented in a conceptual way. You do
not need to memorize any formulas to remember the essence  of all 4 of
Maxwell's equations.



https://www.facebook.com/groups/320431092109343/posts/1425750788
244029/?__cft__[0]=AZWus5KtFNvNLhaPuCLmGPfImQES4GSdQWTL
bJfnC3yGv4VN2xmd5m1uHQ305XS1Ow663ix6cCg_Mski3cU07R54XY
MOK9la9Pkj34nHFWpPU40EoR8NtNYu2STkZMUxSaJfRNCRf9gUnsT
XQNu3TggeagkkDmcRMfagdRK3aoDGYIoOaVHp5oJmLYBQUV43okA
&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.
Admin

https://www.facebook.com/groups/320431092109343/posts/1425750788244029/?__cft__%5B0%5D=AZWus5KtFNvNLhaPuCLmGPfImQES4GSdQWTLbJfnC3yGv4VN2xmd5m1uHQ305XS1Ow663ix6cCg_Mski3cU07R54XYMOK9la9Pkj34nHFWpPU40EoR8NtNYu2STkZMUxSaJfRNCRf9gUnsTXQNu3TggeagkkDmcRMfagdRK3aoDGYIoOaVHp5oJmLYBQUV43okA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1425750788244029/?__cft__%5B0%5D=AZWus5KtFNvNLhaPuCLmGPfImQES4GSdQWTLbJfnC3yGv4VN2xmd5m1uHQ305XS1Ow663ix6cCg_Mski3cU07R54XYMOK9la9Pkj34nHFWpPU40EoR8NtNYu2STkZMUxSaJfRNCRf9gUnsTXQNu3TggeagkkDmcRMfagdRK3aoDGYIoOaVHp5oJmLYBQUV43okA&__tn__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1425750788244029/?__cft__%5B0%5D=AZWus5KtFNvNLhaPuCLmGPfImQES4GSdQWTLbJfnC3yGv4VN2xmd5m1uHQ305XS1Ow663ix6cCg_Mski3cU07R54XYMOK9la9Pkj34nHFWpPU40EoR8NtNYu2STkZMUxSaJfRNCRf9gUnsTXQNu3TggeagkkDmcRMfagdRK3aoDGYIoOaVHp5oJmLYBQUV43okA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1425750788244029/?__cft__%5B0%5D=AZWus5KtFNvNLhaPuCLmGPfImQES4GSdQWTLbJfnC3yGv4VN2xmd5m1uHQ305XS1Ow663ix6cCg_Mski3cU07R54XYMOK9la9Pkj34nHFWpPU40EoR8NtNYu2STkZMUxSaJfRNCRf9gUnsTXQNu3TggeagkkDmcRMfagdRK3aoDGYIoOaVHp5oJmLYBQUV43okA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1425750788244029/?__cft__%5B0%5D=AZWus5KtFNvNLhaPuCLmGPfImQES4GSdQWTLbJfnC3yGv4VN2xmd5m1uHQ305XS1Ow663ix6cCg_Mski3cU07R54XYMOK9la9Pkj34nHFWpPU40EoR8NtNYu2STkZMUxSaJfRNCRf9gUnsTXQNu3TggeagkkDmcRMfagdRK3aoDGYIoOaVHp5oJmLYBQUV43okA&__tn__=%2CO%2CP-R


  · 
5d
  · 
Hi all Exploring and Applying Physics people! Let's welcome more new
members! New members - please follow directions in the text that you see
when you first go to our group's page to learn what the group is about.
Many of you said that you joined to group as you teach AP. While being a
member of this group will definitely help you with AP courses, this is not
the main goal of the group. The main goal is for you to learn about and
implement the ISLE approach to teaching and learning physics. To learn
more about ISLE go to https://www.islephysics.net/ and explore every tab.
If you decide to implement it, it will change the way you think about physics
and about what it means to help your students learn it. I am sure you
already do many of the things that we suggest and have developed. But
the difference is that we have an overarching philosophy that mirrors
physics practice and we implement it consistently for EVERY concept of a
physics course. The philosophy is explicit in everything that students do
and allows them to feel that they real physics every day.  
Explore the documents in the FILES posted here too! Welcome again!
Let's welcome our new members:
Sarah Davis Griffith,
Niffirg S Nodnarb,
Paul Vecchione,
Yam Can,
Amanda Galbincea,
Christine Robben Knabe,
Mehmet Canan,
Aaron Schuetz,
Michael Gyan Donkor,
Xiaomeng Wang,
Todd Bayat,
Kristine Varney,
Juliet Mathews,
Zumou Lin,
Wyatt Keegan,
Josefine Grundström Lindqvist,
Krystal Ramzinski Rios,



Kelsey Henry,
Bridgette Boudreaux

https://www.facebook.com/groups/320431092109343/posts/1426208738
198234/?__cft__[0]=AZXXjwMyjzqnS8zLrsjlhrxVKSi9YMp_DPSpHWbpc
vDtUN3E1yUFFTq0TxuyDdFR53loCh_b5-fIRKJYL3POTcN6F-
9lDnOAAK-
F4cTxD1aDyYCUkZTiTgSxLapZL94EVwBoQh5wBqfgTLdoCpUzh2O6_
HWXD403lXA0xvQtNjBnjuam16BRBMOAIK6pjRS3y9Q&__tn__=%2CO
%2CP-R

Eugenia Etkina
Admin
  · 
4d
  · 
#CoolExperiment
Hi @everyone, I finished chapter 21 - Electromagnetic induction. The next
Chapter is 22- Geometrical Optics. As the beginning of this chapter is the
topic of our upcoming July workshop, I will not post anything for chapter
22 before the workshop but I will share one amazing activity that we
described in our paper in the American Journal of Physics (here is the
citation), if you cannot get it online - message here and I will post the file.
Etkina, E., Planinšič, G., Vollmer, M. (2013). A simple optics experiment
to engage students in scientific inquiry. American Journal of Physics,
81(11), 815-822. To do the experiment, have a tank of water, a green laser
pointer and a white piece of paper on under the tank. Dip one finger in milk
and put it into the water to have some scattering of light. Then shine the
laser on the top of the water surface as in the photo - and you will see an
amazing light come. The rest is yours! If you want the answers - they are
in the paper. To help students with testing experiments, it is good to have
a rectangular prism made of glass or plexiglass. Post here the photos of
your students' ideas and testing experiments!
The activity is in the Appendix to the ALG (this is the chapter that has
activities for different chapters and is great for a review at the end of the

https://www.facebook.com/groups/320431092109343/posts/1426208738198234/?__cft__%5B0%5D=AZXXjwMyjzqnS8zLrsjlhrxVKSi9YMp_DPSpHWbpcvDtUN3E1yUFFTq0TxuyDdFR53loCh_b5-fIRKJYL3POTcN6F-9lDnOAAK-F4cTxD1aDyYCUkZTiTgSxLapZL94EVwBoQh5wBqfgTLdoCpUzh2O6_HWXD403lXA0xvQtNjBnjuam16BRBMOAIK6pjRS3y9Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1426208738198234/?__cft__%5B0%5D=AZXXjwMyjzqnS8zLrsjlhrxVKSi9YMp_DPSpHWbpcvDtUN3E1yUFFTq0TxuyDdFR53loCh_b5-fIRKJYL3POTcN6F-9lDnOAAK-F4cTxD1aDyYCUkZTiTgSxLapZL94EVwBoQh5wBqfgTLdoCpUzh2O6_HWXD403lXA0xvQtNjBnjuam16BRBMOAIK6pjRS3y9Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1426208738198234/?__cft__%5B0%5D=AZXXjwMyjzqnS8zLrsjlhrxVKSi9YMp_DPSpHWbpcvDtUN3E1yUFFTq0TxuyDdFR53loCh_b5-fIRKJYL3POTcN6F-9lDnOAAK-F4cTxD1aDyYCUkZTiTgSxLapZL94EVwBoQh5wBqfgTLdoCpUzh2O6_HWXD403lXA0xvQtNjBnjuam16BRBMOAIK6pjRS3y9Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1426208738198234/?__cft__%5B0%5D=AZXXjwMyjzqnS8zLrsjlhrxVKSi9YMp_DPSpHWbpcvDtUN3E1yUFFTq0TxuyDdFR53loCh_b5-fIRKJYL3POTcN6F-9lDnOAAK-F4cTxD1aDyYCUkZTiTgSxLapZL94EVwBoQh5wBqfgTLdoCpUzh2O6_HWXD403lXA0xvQtNjBnjuam16BRBMOAIK6pjRS3y9Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1426208738198234/?__cft__%5B0%5D=AZXXjwMyjzqnS8zLrsjlhrxVKSi9YMp_DPSpHWbpcvDtUN3E1yUFFTq0TxuyDdFR53loCh_b5-fIRKJYL3POTcN6F-9lDnOAAK-F4cTxD1aDyYCUkZTiTgSxLapZL94EVwBoQh5wBqfgTLdoCpUzh2O6_HWXD403lXA0xvQtNjBnjuam16BRBMOAIK6pjRS3y9Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1426208738198234/?__cft__%5B0%5D=AZXXjwMyjzqnS8zLrsjlhrxVKSi9YMp_DPSpHWbpcvDtUN3E1yUFFTq0TxuyDdFR53loCh_b5-fIRKJYL3POTcN6F-9lDnOAAK-F4cTxD1aDyYCUkZTiTgSxLapZL94EVwBoQh5wBqfgTLdoCpUzh2O6_HWXD403lXA0xvQtNjBnjuam16BRBMOAIK6pjRS3y9Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1426208738198234/?__cft__%5B0%5D=AZXXjwMyjzqnS8zLrsjlhrxVKSi9YMp_DPSpHWbpcvDtUN3E1yUFFTq0TxuyDdFR53loCh_b5-fIRKJYL3POTcN6F-9lDnOAAK-F4cTxD1aDyYCUkZTiTgSxLapZL94EVwBoQh5wBqfgTLdoCpUzh2O6_HWXD403lXA0xvQtNjBnjuam16BRBMOAIK6pjRS3y9Q&__tn__=%2CO%2CP-R


school year or after the AP exams). It is a perfect ISLE activity as it allows
for multiple explanations and lots of testing experiments.

https://www.facebook.com/groups/320431092109343/posts/1426894584
796316/?__cft__[0]=AZUd3H-
rQO6mJ2_ZTJctd10CXkE3Bn6z1tuKXAJmQ4KXRfu4YBhsA-
ZPFAZvAcjRu-
XLG5A3oZT16ttIOMwagaqAWGI0rb_dT2gtFcexIwGY2NY89ozGAblyBq
UPHbQE22T4fRnVJomGkywOrAWv85WEXTEr_8-cHQYh-
1eQPoaFTPKOT9pkbyqlCZlPcKkBP_Y&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.
Admin
  · 
3d
  · 
Hi all Exploring and Applying Physics people, from time to time I have
been posting about women in physics. Here is another post about an
amazing woman - a woman whose observational experiment lead to the
development of the hypothesis of dark matter. It is a wonderfully ISLEish

https://www.facebook.com/groups/320431092109343/posts/1426894584796316/?__cft__%5B0%5D=AZUd3H-rQO6mJ2_ZTJctd10CXkE3Bn6z1tuKXAJmQ4KXRfu4YBhsA-ZPFAZvAcjRu-XLG5A3oZT16ttIOMwagaqAWGI0rb_dT2gtFcexIwGY2NY89ozGAblyBqUPHbQE22T4fRnVJomGkywOrAWv85WEXTEr_8-cHQYh-1eQPoaFTPKOT9pkbyqlCZlPcKkBP_Y&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1426894584796316/?__cft__%5B0%5D=AZUd3H-rQO6mJ2_ZTJctd10CXkE3Bn6z1tuKXAJmQ4KXRfu4YBhsA-ZPFAZvAcjRu-XLG5A3oZT16ttIOMwagaqAWGI0rb_dT2gtFcexIwGY2NY89ozGAblyBqUPHbQE22T4fRnVJomGkywOrAWv85WEXTEr_8-cHQYh-1eQPoaFTPKOT9pkbyqlCZlPcKkBP_Y&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1426894584796316/?__cft__%5B0%5D=AZUd3H-rQO6mJ2_ZTJctd10CXkE3Bn6z1tuKXAJmQ4KXRfu4YBhsA-ZPFAZvAcjRu-XLG5A3oZT16ttIOMwagaqAWGI0rb_dT2gtFcexIwGY2NY89ozGAblyBqUPHbQE22T4fRnVJomGkywOrAWv85WEXTEr_8-cHQYh-1eQPoaFTPKOT9pkbyqlCZlPcKkBP_Y&__tn__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1426894584796316/?__cft__%5B0%5D=AZUd3H-rQO6mJ2_ZTJctd10CXkE3Bn6z1tuKXAJmQ4KXRfu4YBhsA-ZPFAZvAcjRu-XLG5A3oZT16ttIOMwagaqAWGI0rb_dT2gtFcexIwGY2NY89ozGAblyBqUPHbQE22T4fRnVJomGkywOrAWv85WEXTEr_8-cHQYh-1eQPoaFTPKOT9pkbyqlCZlPcKkBP_Y&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1426894584796316/?__cft__%5B0%5D=AZUd3H-rQO6mJ2_ZTJctd10CXkE3Bn6z1tuKXAJmQ4KXRfu4YBhsA-ZPFAZvAcjRu-XLG5A3oZT16ttIOMwagaqAWGI0rb_dT2gtFcexIwGY2NY89ozGAblyBqUPHbQE22T4fRnVJomGkywOrAWv85WEXTEr_8-cHQYh-1eQPoaFTPKOT9pkbyqlCZlPcKkBP_Y&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1426894584796316/?__cft__%5B0%5D=AZUd3H-rQO6mJ2_ZTJctd10CXkE3Bn6z1tuKXAJmQ4KXRfu4YBhsA-ZPFAZvAcjRu-XLG5A3oZT16ttIOMwagaqAWGI0rb_dT2gtFcexIwGY2NY89ozGAblyBqUPHbQE22T4fRnVJomGkywOrAWv85WEXTEr_8-cHQYh-1eQPoaFTPKOT9pkbyqlCZlPcKkBP_Y&__tn__=%2CO%2CP-R


story - how data analysis led to the most fascinating "wild idea" ever. If
you do not know who Vera Rubin is - read!

https://www.facebook.com/groups/320431092109343/posts/1427518421
400599/?__cft__[0]=AZVBv1-
rvJPzQexvWwu4dXKLsK_6gYo_Ki6zyqXbr9yfatvY0Jz9FYTnC2jTyj79iK
pdsVPOMypMd8zvb-mldN8FMe70oqOt_1VRV9b-_-
4caxQrucZVZKs1KN5obWZl-z-M3T86JfIcV8Lv8xL-
UTbqGX7XzplQa1jAN63UL0z5nKLjeEerpeDe4Y3kZQgI8Y4&__tn__=%
2CO%2CP-R

Eugenia Etkina
Admin
  · 
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  · 
@applicationsofphysics
Hi @everyone! As you know our group is called Exploring and Applying
Physics. The name came from the title of our textbook College Physics:

https://www.facebook.com/groups/320431092109343/posts/1427518421400599/?__cft__%5B0%5D=AZVBv1-rvJPzQexvWwu4dXKLsK_6gYo_Ki6zyqXbr9yfatvY0Jz9FYTnC2jTyj79iKpdsVPOMypMd8zvb-mldN8FMe70oqOt_1VRV9b-_-4caxQrucZVZKs1KN5obWZl-z-M3T86JfIcV8Lv8xL-UTbqGX7XzplQa1jAN63UL0z5nKLjeEerpeDe4Y3kZQgI8Y4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1427518421400599/?__cft__%5B0%5D=AZVBv1-rvJPzQexvWwu4dXKLsK_6gYo_Ki6zyqXbr9yfatvY0Jz9FYTnC2jTyj79iKpdsVPOMypMd8zvb-mldN8FMe70oqOt_1VRV9b-_-4caxQrucZVZKs1KN5obWZl-z-M3T86JfIcV8Lv8xL-UTbqGX7XzplQa1jAN63UL0z5nKLjeEerpeDe4Y3kZQgI8Y4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1427518421400599/?__cft__%5B0%5D=AZVBv1-rvJPzQexvWwu4dXKLsK_6gYo_Ki6zyqXbr9yfatvY0Jz9FYTnC2jTyj79iKpdsVPOMypMd8zvb-mldN8FMe70oqOt_1VRV9b-_-4caxQrucZVZKs1KN5obWZl-z-M3T86JfIcV8Lv8xL-UTbqGX7XzplQa1jAN63UL0z5nKLjeEerpeDe4Y3kZQgI8Y4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1427518421400599/?__cft__%5B0%5D=AZVBv1-rvJPzQexvWwu4dXKLsK_6gYo_Ki6zyqXbr9yfatvY0Jz9FYTnC2jTyj79iKpdsVPOMypMd8zvb-mldN8FMe70oqOt_1VRV9b-_-4caxQrucZVZKs1KN5obWZl-z-M3T86JfIcV8Lv8xL-UTbqGX7XzplQa1jAN63UL0z5nKLjeEerpeDe4Y3kZQgI8Y4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1427518421400599/?__cft__%5B0%5D=AZVBv1-rvJPzQexvWwu4dXKLsK_6gYo_Ki6zyqXbr9yfatvY0Jz9FYTnC2jTyj79iKpdsVPOMypMd8zvb-mldN8FMe70oqOt_1VRV9b-_-4caxQrucZVZKs1KN5obWZl-z-M3T86JfIcV8Lv8xL-UTbqGX7XzplQa1jAN63UL0z5nKLjeEerpeDe4Y3kZQgI8Y4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1427518421400599/?__cft__%5B0%5D=AZVBv1-rvJPzQexvWwu4dXKLsK_6gYo_Ki6zyqXbr9yfatvY0Jz9FYTnC2jTyj79iKpdsVPOMypMd8zvb-mldN8FMe70oqOt_1VRV9b-_-4caxQrucZVZKs1KN5obWZl-z-M3T86JfIcV8Lv8xL-UTbqGX7XzplQa1jAN63UL0z5nKLjeEerpeDe4Y3kZQgI8Y4&__tn__=%2CO%2CP-R
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Explore and Apply. The title was suggested by Dawn Sedgwick Buchan,
my former student and a physics teacher after I asked my former students
to propose titles of the new edition of the textbook reflecting the nature of
the ISLE approach. Dawn's idea won and it is now the title of the textbook
and the reason for the name of our group. In my posts I mostly often focus
on the Explore part - how we help students construct new ideas in a
systematic way. But the Apply part is also very important and many of you
said that you wanted to join the group to learn more about applications of
physics. My last post was about the applications, as well as this one. But
this one has a story. And, of course, I am staying with chapter 22.
In our textbook we have a worked example 22.4 called laser beams in the
pool (see page 685). It looks like a very textbook like unrealistic situation.
And yet...
In the summer of 2022 on the way from Europe to California I got Covid.
Gorazd Planinsic (for those who do not know, Gorazd is my husband) and
I had to isolate in a friend's house that had a pool. While I was in bed,
unable to move battling the infection, Gorazd, being Gorazd, did
experiments. He spent three nights taking the picture attached to this post,
which replicates the problem situation the textbook. The result is the
amazing photo and a great application problem for your students. If you
have access to a pool, or any of your students do, you and they can do it
too! All they need is a water proof flashlight and lots of patience!
Here is the text of the new problem and the data for it:
At night, we put a small waterproof flashlight on the bottom of a swimming
pool and observed an interesting light pattern (see figure 1a). Figure 1b
shows the sketch of the setup.
a. Propose one or more explanations for the observed light pattern. Your
explanation(s) should include ray diagrams.
b. We also measured the width of the swimming pool (5.5 m) and the depth
of water (1.1 m). Are these data consistent with the explanation (or with
one of them) that you proposed in step a? Show your work. Indicate any
assumptions that you made.
Enjoy the problem! All credit goes to Gorazd Planinsic! And please do not
forget to like or comment on the post to make it more visible.



https://www.facebook.com/groups/320431092109343/posts/1429106384
575136/?__cft__[0]=AZXZkTlJJc3Jr7B6gfAWD6Y517qF9AoFZT1_OPH
8AP9-SG5PPWnFSBDuWiNm54LoPjd9G2R-
GXfEgK_WLaAKOvPzhjx1D3JS-
ah6M4xQfIlh18pNROJ_XY0tFGxuKhCeulrhiAPSeRNWfWILQDVb84us2
EudKOS922_5hl7_tOSIB2SwvBS6UNhmihUzROZUgt0&__tn__=%2CO
%2CP-R

Eugenia Etkina
Admin
  · 
June 11 at 3:52 PM
  · 
@applicationsofphysics
Hi @everyone! As you know our group is called Exploring and Applying
Physics. The name came from the title of our textbook College Physics:
Explore and Apply. The title was suggested by Dawn Sedgwick Buchan,
my former student and a physics teacher after I asked my former students
to propose titles of the new edition of the textbook reflecting the nature of
the ISLE approach. Dawn's idea won and it is now the title of the textbook
and the reason for the name of our group. In my posts I mostly often focus
on the Explore part - how we help students construct new ideas in a
systematic way. But the Apply part is also very important and many of you
said that you wanted to join the group to learn more about applications of
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physics. My last post was about the applications, as well as this one. But
this one has a story. And, of course, I am staying with chapter 22.
In our textbook we have a worked example 22.4 called laser beams in the
pool (see page 685). It looks like a very textbook like unrealistic situation.
And yet...
In the summer of 2022 on the way from Europe to California I got Covid.
Gorazd Planinsic (for those who do not know, Gorazd is my husband) and
I had to isolate in a friend's house that had a pool. While I was in bed,
unable to move battling the infection, Gorazd, being Gorazd, did
experiments. He spent three nights taking the picture attached to this post,
which replicates the problem situation the textbook. The result is the
amazing photo and a great application problem for your students. If you
have access to a pool, or any of your students do, you and they can do it
too! All they need is a water proof flashlight and lots of patience!
Here is the text of the new problem and the data for it:
At night, we put a small waterproof flashlight on the bottom of a swimming
pool and observed an interesting light pattern (see figure 1a). Figure 1b
shows the sketch of the setup.
a. Propose one or more explanations for the observed light pattern. Your
explanation(s) should include ray diagrams.
b. We also measured the width of the swimming pool (5.5 m) and the depth
of water (1.1 m). Are these data consistent with the explanation (or with
one of them) that you proposed in step a? Show your work. Indicate any
assumptions that you made.
Enjoy the problem! All credit goes to Gorazd Planinsic! And please do not
forget to like or comment on the post to make it more visible.



https://www.facebook.com/groups/320431092109343/posts/1429106384
575136/?__cft__[0]=AZW9v2uPMtfMRhzmp6_WqDaEhD2GS3exHmTW
ZVNd3MYRZI_CKPdMto1ReEWyAYoycy4_CclOiyAPRlXgJxtFG0tmVdi
Q3FXdzFA-
LYowev2WSTSUAtmFgAvu0a2EZDitxuljq2zeTn8fIRN7k2bNZp37fEd82
ZD9KoqNNAurzh0jdy8A-X87mr5_kGstpD0s2ks&__tn__=%2CO%2CP-R

Eugenia Etkina shared a post.
Admin
  · 
June 13 at 6:47 AM
  · 
#womeninphysics
It it is not about our pool problem, but too good to skip. That solution is
coming! I already posted about these group of women, but if you are a
new member, you could have missed it. Enjoy!

https://www.facebook.com/groups/320431092109343/posts/1429106384575136/?__cft__%5B0%5D=AZW9v2uPMtfMRhzmp6_WqDaEhD2GS3exHmTWZVNd3MYRZI_CKPdMto1ReEWyAYoycy4_CclOiyAPRlXgJxtFG0tmVdiQ3FXdzFA-LYowev2WSTSUAtmFgAvu0a2EZDitxuljq2zeTn8fIRN7k2bNZp37fEd82ZD9KoqNNAurzh0jdy8A-X87mr5_kGstpD0s2ks&__tn__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1430195037
799604/?__cft__[0]=AZWZ4N5k0q_RNDkkMoa5qqBFvT8hstalyfo9gxeX
XWhzmNnEiuW4rR1Ev7HvVUcn-
FMWSJWeTv2rxVxU10bCFec6SrgTSBPuqgXiMpNWzWYl-
xF43BF10FP2rAtHTzJKGLOXawFNhLdpkgVbPawtmPqBfU1Stq61AAV
duXgfeAJm2wKgeGQbTN-
bDsI6kuhlMChY92gpKa7_RxrzL2zD6n0e&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
June 13 at 4:02 PM
  · 
Hi all, many of you posted good solutions for the light in the pool problem.
THANK YOU! 

https://www.facebook.com/groups/320431092109343/posts/1430195037799604/?__cft__%5B0%5D=AZWZ4N5k0q_RNDkkMoa5qqBFvT8hstalyfo9gxeXXWhzmNnEiuW4rR1Ev7HvVUcn-FMWSJWeTv2rxVxU10bCFec6SrgTSBPuqgXiMpNWzWYl-xF43BF10FP2rAtHTzJKGLOXawFNhLdpkgVbPawtmPqBfU1Stq61AAVduXgfeAJm2wKgeGQbTN-bDsI6kuhlMChY92gpKa7_RxrzL2zD6n0e&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1430195037799604/?__cft__%5B0%5D=AZWZ4N5k0q_RNDkkMoa5qqBFvT8hstalyfo9gxeXXWhzmNnEiuW4rR1Ev7HvVUcn-FMWSJWeTv2rxVxU10bCFec6SrgTSBPuqgXiMpNWzWYl-xF43BF10FP2rAtHTzJKGLOXawFNhLdpkgVbPawtmPqBfU1Stq61AAVduXgfeAJm2wKgeGQbTN-bDsI6kuhlMChY92gpKa7_RxrzL2zD6n0e&__tn__=%2CO%2CP-R
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Here is our solution. The phenomenon in the problem is explained by
geometrical optics (total internal reflection). Chapter 22 in the textbook. A
similar problem is solved as a worked example in the textbook in Chapter
22. Take a look!

https://www.facebook.com/groups/320431092109343/posts/1430564594
429315/?__cft__[0]=AZVxtQLYydYQ1GHQLSGIOYcpDFqGPXvvo87ltvI
wKg0Xd8gZiGnSBQNDwry39kAZy2TmypNP3VWZ6GEyZ2oHptHmsQs
LI34AyKLZCAJdcLLj1zVE66vkztwmyjzPN_LkE62W7qDmjp0EBOorEs3
WGZYskSFXMLAfT9TZzJOG27I9XnddZMTF0ZI-
9SmH9YBAK_8&__tn__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1430564594429315/?__cft__%5B0%5D=AZVxtQLYydYQ1GHQLSGIOYcpDFqGPXvvo87ltvIwKg0Xd8gZiGnSBQNDwry39kAZy2TmypNP3VWZ6GEyZ2oHptHmsQsLI34AyKLZCAJdcLLj1zVE66vkztwmyjzPN_LkE62W7qDmjp0EBOorEs3WGZYskSFXMLAfT9TZzJOG27I9XnddZMTF0ZI-9SmH9YBAK_8&__tn__=%2CO%2CP-R
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Eugenia Etkina
Admin
  · 
June 14 at 9:52 AM
  · 
Hi all Exploring and Applying Physics people, we have a huge group of
new members who joined our group last week. Before I welcome each of
them personally, I would like to repeat that this group is focused on the
holistic approach to teaching physics not individual labs and worksheets.
The philosophy behind all systematic activities that our students do to
learn physics is the Investigative Science Learning Environment approach
or ISLE (see islephysics.net). 
It is this philosophy that guides ALL our materials which are logically
connected and aim to achieve two goals: students learn physics by
practicing it and they develop confidence, growth mindset and the feeling
of belonging in the process. These goals are achieved by the structure of
the materials and by setting up class routines. The heart of the whole
process is the new approach to experiments (observational, testing and
application, NO DEMOS) and reasoning processes (hypothetico-
deductive reasoning through multiple representations, not formulas).
Explore the materials at islephysics.net website and ask your Pearson rep
to set you up with the Mastering Physics account to get all of our materials.
Check what is available without MP on the islephysics.net website.
Browse through the FILES posted here and login into the group EVERY
DAY to see and respond to the new posts. Welcome to our community! 
https://www.facebook.com/groups/320431092109343/posts/1431205051
031936/?__cft__[0]=AZXfm-
uwhL0LHxYFmcA_CuwVeyeS1csCAbwVS1K0kFQrkDmpHT8wXTC-
BOzqyfUKfSUBOOPN35mOYJC7W_oJu2GuSPnyRL_-
FisaF_gNMq3ziwpSdEMpBpWtc5AY3cam0BvSUzPMgdIdEHFoZiVOzN
h5ScfAy4kSvFF-
KPJladJBf2H19HAfI6BCtJeoOPTQ6IU&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.
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Admin
  · 
June 15 at 7:07 AM
  · 
Hi @everyone, Joe Milliano yesterday asked about specific videos for
teaching non-inertial reference frames. I responded to his question with
the link, but I realized that many of you might not know that ALL our videos
for the textbook and ALG and OALG are available on Mastering physics
and without it. Here is the link to the textbook and ALG videos, OALG
videos are in the FILES here, I will check for the one link later today. We
also have our own ISLE youtube channel, Gorazd Planinsic has his own
youtube channel (just search for those names) and we have an old ISLE
website with the videos. Here are some links:
https://media.pearsoncmg.com/aw/aw_etkina_cp_2/videos/ - textbook
and ALG, those are all related to the observational, testing, applications
experiments, activities and problems.
http://islevideos.net/ - ISLE video website (oldy but goody)
Explore!

https://www.facebook.com/groups/320431092109343/posts/1431792860
973155/?__cft__[0]=AZVHY5UaREiLjstWDW9-i-
aiiYxPnfaoX_gQAQgbf_wYOdR2l24Isko7oTDayMOyilBEo4sdIvvy2bpOe
9qeOQyq437Oc8eWSDjjmSXfFArM14_q1WauQ6NcY2W7O__0BixVB0
na8X0qmdcChXXrdA5x1Swy0Blcl_W5nhHrC-
80ejBboR_gJh4QKt3btmgLD5w&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
June 17 at 9:04 AM
  · 
#resources
Hi all Exploring and Applying Physics people! Yesterday Jose Garcia
asked to explain the difference between misconception model of student
reasoning and resource model. Stephanie Hunt also wanted to learn about
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the difference, and I suspect many others will too. I am making a long post
answering Jose Garcia's question. Use your patience to read to the end.
It is a part of one of the chapters in our new book about teaching with ISLE
(the book will come out in 2024). Here it goes.
When researchers or teachers talk about misconceptions (or whatever
label they give to those) they usually mean that students hold firm
cognitive structures (conceptions) that are strongly help, different from
experts, affect how students understand and explain natural phenomena
and must be overcome. In other words, if a student has a misconception
about something, first, it means that they have some robust conception
and second, it means that this conception is wrong and needs to be
cleared out from their mind and hopefully replaced by the correct
conception. As D. Hammer put it a long time ago (1996), “This view frames
research designed to identify misconceptions and instruction designed to
reveal, confront, and replace them.”
While this view looks to be consistent with constructivist ideas that
students are not blank slates, it also imposes certain tasks on the teacher
– identify those ideas in students’ minds and help them get rid of those.
That last step breaks the connection with constructivism, as if we “remove”
those wrong ideas from students’ minds, then how do we help our
students build new ideas which (as brain research tells us, see Dehaene,
2022) can only be developed if they connect to previously existing ones. 
But students do come up with incorrect ideas, don’t they? We all have
those experiences when students express the views completely
inconsistent with the laws of physics. For example, many researchers
documented student “misconception” that “motion implies a force, and
when there is no force, motion ceases” (impetus theory as described by
Hestenes, Wells, & Swackhamer,1992). It looked like in many instances
(including standardized assessments, such Force Concept Inventory
described in the paper cited above) the students have this robust wrong
idea. However, when Brookes and Etkina (2009) conducted a linguistic
analysis of student responses, they found that the students do not see the
force as a cause of motion but treat it as a property of motion (similar to
momentum or kinetic energy) and thus their responses are completely
correct and require some language correction not the correction of the
conception. Based on similar analysis, “Smith et al. (1993/1994) and
diSessa (1988, 1993) challenged the idea of a discontinuity between



student and expert knowledge, arguing that it conflicts with the
constructivist account of how we develop new understanding.
In focusing only on how student ideas conflict with the expert concepts,
misconceptions approach offers no account of productive ideas that might
serve as resources for learning. Because they are fundamentally flawed,
misconceptions themselves must be replaced. ... "An account of useful
resources that are marshalled by learners is an essential component of a
constructivist theory but the misconception perspective fails to provide
one." (Smith et al., 1994, p. 124 as cited by Hammer, 1996)
At the same time, several researchers started investigating student ideas
in detail and found that they are not robust ideas, but depend on the
context and the wording of a question (Schuster, 1993 and many others).
For example, the students have small experience-based ideas that they
put together when asked a scientific question.
Is it possible, that students (and all people) construct cognitive structures
based on their every-day experience and then apply these structures to
answer physics questions? A. diSessa answered this question positively
when he developed the concept of “phenomenological primitives” (means
simple ideas that grew out of generalizations of everyday phenomena) or
‘p-prims’ (cite).
As Hammer (1996) writes: “In diSessa's model, intuitive physics is made
up of smaller, more fragmentary structures diSessa called
phenomenological primitives, or p-prims for short. The misconceptions
perspective, diSessa argued, confuses emergent knowledge, acts of
conceiving in particular situations, for stable cognitive structures”
(Hammer, 1996, p. 98). diSessa identified several p-prims in student
reasoning.
Some of them are
• maintaining agency (for example food is needed on a hike),
• actuating agency - the consequence of something lasts longer than this
something (for example, if you burn your tongue eating hot food, the pain
lasts longer than the contact with the hot beverage ),
• closer means stronger (the closer you are to the stove, the hotter it is),
• Ohm’s p-prim – the stronger the cause, the stronger the effect, the
stronger the resistance or impediment, the stronger the effect, and several
others.



Now, you can see that p-prims can be used to explain many physical and
social phenomena but they are not connected to normative physics
knowledge. When we ask a student a physics question, they activate one
of the available p-prims and sometimes the answer is correct (current
though a resistor is directly proportional to the potential difference across
it and inversely proportional to its resistance) and sometimes it is not
(velocity is not directly proportional to the force and inversely proportional
to the mass). Being able to habitually identify the p-prim on which the
student based their reasoning is extremely important. If we can do this, we
can use the existing p-prim and build on it by tweaking the language or the
context. We need to view p-prims as productive resources on which to
build students’ new knowledge (Smith et al., 1993/4)
David Hammer and his collaborators developed the idea of resources
further (see for example Hammer 2000; Hammer and Elby 2003; Hammer
et al. 2005). They proposed that resources are bits of prior knowledge that
can be activated alone or with other resources as a student reasons about
a physics topic. Resources are often context-dependent and may not be
robust in their activation, i.e., a student may abandon a resource or
change which resources are being activated rather quickly. AJ Richards,
D. Jones, and I in the paper “How Students Combine Resources to Make
Conceptual Breakthroughs” (Richards, Jones, & Etkina, 2018) describe
resources using the definitions of different researchers as “cognitive
elements at various grain sizes that may be in different states of activation
at any given moment” (Conlin et al. 2010, pp. 19–24); they can range from
small, basic elements like Disessa’s, to more complex conceptual
structures such as “coherent theories about physical phenomena”(Harrer
et al. 2013, p. 23101). 
Hammer and colleagues discuss conceptual and epistemological
resources. Conceptual resources are similar to p-prims but differ from
them in size and scope and many of them are physics related. For
example, a conceptual resource of energy as a substance can help a
student successfully explain how a battery powers a lightbulb but when
used to analyze what happens to electric current in a circuit might lead to
an incorrect answer that current is used up in a circuit. Epistemological
resources relate to the nature of knowledge and learning (Hammer and
Elby, 2003). An epistemological resource of knowledge as fabricated stuff
can help students think of developing their own explanations but if they



have a resource that knowledge comes from authority, they would want
you to “give them an answer”. As the p-prims, both types of resources are
activated when we ask students questions or when they are interpreting
reading materials and while these p-prims and resources sometimes
make the students give answers that are ”wrong” we should try to
“diagnose” the source of their ideas and channel this source in a
productive direction.
Did you read to the end of this post? Then please comment or like it to
make it more visible. Thank you!

https://www.facebook.com/groups/320431092109343/posts/1433467954
138979/?__cft__[0]=AZV7xakpjPV-IO6QYp0NV_10un61U-
iHoE6w4Q9kcUfwC5MJE-aGHWQPwiqVj3BUHOPvW-
VJ7RGCb2H1DAyMzCgPfFekNbbsIFZPXsz8MLT9_26K8PiwRc_TPBvY
-zh2YpxY0IqFLaGvZ6SKH1u-
9kgScsyqNNWi9JWEsCq291WMkmjVeQlvNMjkFsvYglfbwY4&__tn__=
%2CO%2CP-R

Eugenia Etkina
Admin
  · 
June 19 at 9:55 AM
  · 
Hi @everyone! I continue with optics today. Once the students learn
reflection and refraction, they proceed to mirrors and lenses (Chapter 23).
To draw ray diagrams they not only need a ruler and a pencil but most
importantly, the understanding that EACH point on a light source emits an
INFINITE number of light rays. We develop this model through the ISLE
process in Chapter 22, and in my experience even teachers have
difficulties with it. We will also do it in our online workshop in July, so if you
are registered, you will learn how to develop this model, but if you are not
attending the workshop, then study the beginning of Chapter 22, ALG and
OALG in detail.
In Chapter 23 we apply this multiple-ray model to understand how images
form in different mirrors and lenses. We start with a flat mirror. While it
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seems easy to figure out where the image is, to imagine that it is not real
and it is behind the mirror (as I usually say, in your neighbor's bathroom)
is difficult. Our ISLE-based sequence of activities helps students develop
this understanding and also practice HD reasoning. The screenshot of the
textbook pages showing the process is attached. I am also posting the
ALG/OALG activities
OALG 23.1.1 OBSERVE AND EXPLAIN
Equipment: a mirror positioned perpendicular to the desk surface, a short
battery-operated candle or another small bright object, a meter stick.
To do this experiment alone you need to be creative. First, prop up a plane
mirror so it is perpendicular to the desk’s surface. Place a small lightbulb
or a candle about 10-15 cm in front of the plane mirror. Then use a meter
stick to level your eyes with the desk and point the meter stick in the
direction in which you see the image of the candle in the mirror (being
precise is very important here). Draw a line on the desk along which you
position the meterstick to point at the candle. Then repeat at least 2 more
times to get 3 or more lines as shown in the figure below (the dashed lines
indicate the orientations of the meter sticks).
Extend the dashed lines behind the mirror to locate the image of the
candle relative to the mirror. When your eye is at points A, B, and C, light
seems to be coming from that image location.
Suggest a rule that explains the location of the image that a plane mirror
forms of an object (for example, the flame of the candle).
OALG 23.1.2 EXPLAIN
Use two arbitrary rays to explain why the image of the candle in Activity
23.1.1 is at the same distance behind the mirror as the candle is in front
of the mirror.
a.Draw two rays starting from a point on the candle and moving toward
the mirror.
b.Draw the same rays after reflection from the mirror. Do the reflected rays
ever meet? If not, how does the mirror form an image?
c. Explain why we see an image of the candle behind the mirror.
d. Extend the reflected rays back behind the mirror to find the image of the
candle. Use geometry to prove that the image is the same distance behind
the mirror as the candle is in front.
OALG 23.1.3 TEST YOUR IDEA (1)
Equipment: plane mirror, candle, cardboard, other materials if needed.



Justin and Isabel are investigating the location of the image of a candle
produced by a plane mirror. Justin says that the image is on the surface
of the mirror. Test his idea by designing an experiment whose outcome
contradicts the prediction based on Justin’s idea.
a. Describe an experiment to test Justin’s idea.
b. Predict the outcome of the experiment based on Justin’s idea.
c. Perform the experiment and record the outcome.
d. Discuss whether the experiment disproves the idea that the image is on
the surface of the mirror.
If you finished reading the post, please comment on it or like it to make it
more visible. Thank you.



https://www.facebook.com/groups/320431092109343/posts/1435057413
980033/?__cft__[0]=AZVW7cRuGG0JxvDcig2dc86Yglsh1_9t3BUKkPW
DBlW8xraYRkidVH7j3amQD8G0el8cmMRaFA1J69s9EpoF_ZJXayqJUD
UR35qxw9JOZTiocMVba_Enwz5zHSVaiV7xx8beKnncFnejLmSkl3Jc8A
sBSgrvPKTE3L_9tfR-2ku_95s343Gar78_InaLR--
qgI0&__tn__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1435057413980033/?__cft__%5B0%5D=AZVW7cRuGG0JxvDcig2dc86Yglsh1_9t3BUKkPWDBlW8xraYRkidVH7j3amQD8G0el8cmMRaFA1J69s9EpoF_ZJXayqJUDUR35qxw9JOZTiocMVba_Enwz5zHSVaiV7xx8beKnncFnejLmSkl3Jc8AsBSgrvPKTE3L_9tfR-2ku_95s343Gar78_InaLR--qgI0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1435057413980033/?__cft__%5B0%5D=AZVW7cRuGG0JxvDcig2dc86Yglsh1_9t3BUKkPWDBlW8xraYRkidVH7j3amQD8G0el8cmMRaFA1J69s9EpoF_ZJXayqJUDUR35qxw9JOZTiocMVba_Enwz5zHSVaiV7xx8beKnncFnejLmSkl3Jc8AsBSgrvPKTE3L_9tfR-2ku_95s343Gar78_InaLR--qgI0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1435057413980033/?__cft__%5B0%5D=AZVW7cRuGG0JxvDcig2dc86Yglsh1_9t3BUKkPWDBlW8xraYRkidVH7j3amQD8G0el8cmMRaFA1J69s9EpoF_ZJXayqJUDUR35qxw9JOZTiocMVba_Enwz5zHSVaiV7xx8beKnncFnejLmSkl3Jc8AsBSgrvPKTE3L_9tfR-2ku_95s343Gar78_InaLR--qgI0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1435057413980033/?__cft__%5B0%5D=AZVW7cRuGG0JxvDcig2dc86Yglsh1_9t3BUKkPWDBlW8xraYRkidVH7j3amQD8G0el8cmMRaFA1J69s9EpoF_ZJXayqJUDUR35qxw9JOZTiocMVba_Enwz5zHSVaiV7xx8beKnncFnejLmSkl3Jc8AsBSgrvPKTE3L_9tfR-2ku_95s343Gar78_InaLR--qgI0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1435057413980033/?__cft__%5B0%5D=AZVW7cRuGG0JxvDcig2dc86Yglsh1_9t3BUKkPWDBlW8xraYRkidVH7j3amQD8G0el8cmMRaFA1J69s9EpoF_ZJXayqJUDUR35qxw9JOZTiocMVba_Enwz5zHSVaiV7xx8beKnncFnejLmSkl3Jc8AsBSgrvPKTE3L_9tfR-2ku_95s343Gar78_InaLR--qgI0&__tn__=%2CO%2CP-R


Eugenia Etkina shared a link.
Admin
  · 
June 20 at 5:07 PM
  · 
#planemirrors
Hi @everyone! I continue with plane mirrors. We are familiar with the
experiment that shocks all our students and all lay people - how much of
yourself you see in the plane mirror does not change is you move away
from it. Even professional hairdressers think that if they move away from
a mirror, they would see more. But rarely one asks the followup question:
How fast is the image moving when the object is moving? See the activity
that helps address both ideas. Notice that it is called "Represent and
reason". Activities with this title cue you that a graphical representation is
the way to solve the problem. Try and you will see how fun it is!
OALG 23.1.6 REPRESENT AND REASON
Draw ray diagrams to answer the following questions:
a. How does the size of an image produced by a plane mirror change
(does it increase, decrease or remain the same) when the object is moved
away from the plane mirror? How does the size change when the object
is moved toward the plane mirror? Notice that to locate an image of each
point of an object you need at least two rays.
b. An object moves away from the mirror. How does the speed of the
object compare to the speed of the image? A mirror moves away from the
object, which is resting on the table. How does the speed of the image
compare to the speed of the mirror for an observer who is standing still
next to the table?
c. Watch the following video https://mediaplayer.pearsoncmg.com/.../sci-
OALG-23-1-5and compare the outcome of the experiment to your
prediction in part b. If needed, revise the reasoning that led you to the
prediction.

https://www.facebook.com/groups/320431092109343/posts/1435738590
578582/?__cft__[0]=AZWelXeVqvF6fJpOITQ4aIdYkg3IcxJksgzaIuDsID

https://www.facebook.com/groups/320431092109343/posts/1435738590578582/?__cft__%5B0%5D=AZWelXeVqvF6fJpOITQ4aIdYkg3IcxJksgzaIuDsIDgF0SX3Fl58tWcE1LfGOf0KBM6erkDnsbZ6qnPHzV5rzGVqy-Hxz-kVDhngX546Ji9vrWsZzibmzoq_p4mOzd8nag0p-Mc8fhjnKCiQn5bknHCyI4zlx0bcjnRkQXhrS7c1af8SgLQ8WodttGukF-HzdRo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1435738590578582/?__cft__%5B0%5D=AZWelXeVqvF6fJpOITQ4aIdYkg3IcxJksgzaIuDsIDgF0SX3Fl58tWcE1LfGOf0KBM6erkDnsbZ6qnPHzV5rzGVqy-Hxz-kVDhngX546Ji9vrWsZzibmzoq_p4mOzd8nag0p-Mc8fhjnKCiQn5bknHCyI4zlx0bcjnRkQXhrS7c1af8SgLQ8WodttGukF-HzdRo&__tn__=%2CO%2CP-R


gF0SX3Fl58tWcE1LfGOf0KBM6erkDnsbZ6qnPHzV5rzGVqy-Hxz-
kVDhngX546Ji9vrWsZzibmzoq_p4mOzd8nag0p-
Mc8fhjnKCiQn5bknHCyI4zlx0bcjnRkQXhrS7c1af8SgLQ8WodttGukF-
HzdRo&__tn__=%2CO%2CP-R

Eugenia Etkina shared a link.
Admin
  · 
June 21 at 6:50 AM
  · 
Hi all, I post a lot about contributions of women to physics but there are
other groups in our society that are underrepresented in the science we
love and teach. Research in many fields shows that increasing diversity
benefits any intellectual endeavor. But it is not only the field of physics in
which diversity is lacking, it is also our field - the field of teaching physics.

https://www.facebook.com/groups/320431092109343/posts/1436011453
884629/?__cft__[0]=AZXkdf21IML8wczYfvFIApCGH1sKaHDK-
ncoTT4w8P4kR3MZ-
eUlcXTNviFsbUfMcNCIiPKf3SXhprtqj4N0DJEyJ6L2NvEGt82z1f28ZuUr
V46aCeW6azl8QVOIPykB86xZsrNtuGMIj4FkG3pZtPFdVA_uaXx4RTJj0
lwlc0lI4hgccp-TGk2ZFhFXV-ZW55Y&__tn__=%2CO%2CP-R

https://www.facebook.com/groups/320431092109343/posts/1435738590578582/?__cft__%5B0%5D=AZWelXeVqvF6fJpOITQ4aIdYkg3IcxJksgzaIuDsIDgF0SX3Fl58tWcE1LfGOf0KBM6erkDnsbZ6qnPHzV5rzGVqy-Hxz-kVDhngX546Ji9vrWsZzibmzoq_p4mOzd8nag0p-Mc8fhjnKCiQn5bknHCyI4zlx0bcjnRkQXhrS7c1af8SgLQ8WodttGukF-HzdRo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1435738590578582/?__cft__%5B0%5D=AZWelXeVqvF6fJpOITQ4aIdYkg3IcxJksgzaIuDsIDgF0SX3Fl58tWcE1LfGOf0KBM6erkDnsbZ6qnPHzV5rzGVqy-Hxz-kVDhngX546Ji9vrWsZzibmzoq_p4mOzd8nag0p-Mc8fhjnKCiQn5bknHCyI4zlx0bcjnRkQXhrS7c1af8SgLQ8WodttGukF-HzdRo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1435738590578582/?__cft__%5B0%5D=AZWelXeVqvF6fJpOITQ4aIdYkg3IcxJksgzaIuDsIDgF0SX3Fl58tWcE1LfGOf0KBM6erkDnsbZ6qnPHzV5rzGVqy-Hxz-kVDhngX546Ji9vrWsZzibmzoq_p4mOzd8nag0p-Mc8fhjnKCiQn5bknHCyI4zlx0bcjnRkQXhrS7c1af8SgLQ8WodttGukF-HzdRo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1435738590578582/?__cft__%5B0%5D=AZWelXeVqvF6fJpOITQ4aIdYkg3IcxJksgzaIuDsIDgF0SX3Fl58tWcE1LfGOf0KBM6erkDnsbZ6qnPHzV5rzGVqy-Hxz-kVDhngX546Ji9vrWsZzibmzoq_p4mOzd8nag0p-Mc8fhjnKCiQn5bknHCyI4zlx0bcjnRkQXhrS7c1af8SgLQ8WodttGukF-HzdRo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1436011453884629/?__cft__%5B0%5D=AZXkdf21IML8wczYfvFIApCGH1sKaHDK-ncoTT4w8P4kR3MZ-eUlcXTNviFsbUfMcNCIiPKf3SXhprtqj4N0DJEyJ6L2NvEGt82z1f28ZuUrV46aCeW6azl8QVOIPykB86xZsrNtuGMIj4FkG3pZtPFdVA_uaXx4RTJj0lwlc0lI4hgccp-TGk2ZFhFXV-ZW55Y&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1436011453884629/?__cft__%5B0%5D=AZXkdf21IML8wczYfvFIApCGH1sKaHDK-ncoTT4w8P4kR3MZ-eUlcXTNviFsbUfMcNCIiPKf3SXhprtqj4N0DJEyJ6L2NvEGt82z1f28ZuUrV46aCeW6azl8QVOIPykB86xZsrNtuGMIj4FkG3pZtPFdVA_uaXx4RTJj0lwlc0lI4hgccp-TGk2ZFhFXV-ZW55Y&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1436011453884629/?__cft__%5B0%5D=AZXkdf21IML8wczYfvFIApCGH1sKaHDK-ncoTT4w8P4kR3MZ-eUlcXTNviFsbUfMcNCIiPKf3SXhprtqj4N0DJEyJ6L2NvEGt82z1f28ZuUrV46aCeW6azl8QVOIPykB86xZsrNtuGMIj4FkG3pZtPFdVA_uaXx4RTJj0lwlc0lI4hgccp-TGk2ZFhFXV-ZW55Y&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1436011453884629/?__cft__%5B0%5D=AZXkdf21IML8wczYfvFIApCGH1sKaHDK-ncoTT4w8P4kR3MZ-eUlcXTNviFsbUfMcNCIiPKf3SXhprtqj4N0DJEyJ6L2NvEGt82z1f28ZuUrV46aCeW6azl8QVOIPykB86xZsrNtuGMIj4FkG3pZtPFdVA_uaXx4RTJj0lwlc0lI4hgccp-TGk2ZFhFXV-ZW55Y&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1436011453884629/?__cft__%5B0%5D=AZXkdf21IML8wczYfvFIApCGH1sKaHDK-ncoTT4w8P4kR3MZ-eUlcXTNviFsbUfMcNCIiPKf3SXhprtqj4N0DJEyJ6L2NvEGt82z1f28ZuUrV46aCeW6azl8QVOIPykB86xZsrNtuGMIj4FkG3pZtPFdVA_uaXx4RTJj0lwlc0lI4hgccp-TGk2ZFhFXV-ZW55Y&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1436011453884629/?__cft__%5B0%5D=AZXkdf21IML8wczYfvFIApCGH1sKaHDK-ncoTT4w8P4kR3MZ-eUlcXTNviFsbUfMcNCIiPKf3SXhprtqj4N0DJEyJ6L2NvEGt82z1f28ZuUrV46aCeW6azl8QVOIPykB86xZsrNtuGMIj4FkG3pZtPFdVA_uaXx4RTJj0lwlc0lI4hgccp-TGk2ZFhFXV-ZW55Y&__tn__=%2CO%2CP-R


Eugenia Etkina shared a link.
Admin
  · 
June 22 at 6:56 AM
  · 
#WELCOMENEWMEMBERS
Hi all Exploring and Applying Physics people! We have more new
members who joined our group. Let's welcome them! 
Dear new members, to benefit from the group please follow the
recommendations in the message that you when you first clicked on the
group's link. It is very important that you understand how ISLE works and
what to do every day (with respect to the group). Welcome!

For everyone else I wanted to share a movie which explains the history of
how people figured out the atomic nature of matter. The lead person in the
movie is great and he made several more - excellent historical and physics
stuff! 

https://www.facebook.com/groups/320431092109343/posts/1436512823
834492/?__cft__[0]=AZW-
6IFz3WMqUJwH18jsazA3F4pDB10m1be_pTl4fx5q7NphrVXWXtySVZG-
441jvHuonJ1qszaa4QfrXZjsX7Sypgy5FmbDYBam46EOVIluibcUJ4lk2U
qEr8cCWuvii07IttW0BL8zbqc7o7ZTOBsO1rRH9oIKtjEtje-
YKzUSDZ7JJyKkcplRGvq2LSt52rY&__tn__=%2CO%2CP-R

https://www.facebook.com/groups/320431092109343/posts/1436512823834492/?__cft__%5B0%5D=AZW-6IFz3WMqUJwH18jsazA3F4pDB10m1be_pTl4fx5q7NphrVXWXtySVZG-441jvHuonJ1qszaa4QfrXZjsX7Sypgy5FmbDYBam46EOVIluibcUJ4lk2UqEr8cCWuvii07IttW0BL8zbqc7o7ZTOBsO1rRH9oIKtjEtje-YKzUSDZ7JJyKkcplRGvq2LSt52rY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1436512823834492/?__cft__%5B0%5D=AZW-6IFz3WMqUJwH18jsazA3F4pDB10m1be_pTl4fx5q7NphrVXWXtySVZG-441jvHuonJ1qszaa4QfrXZjsX7Sypgy5FmbDYBam46EOVIluibcUJ4lk2UqEr8cCWuvii07IttW0BL8zbqc7o7ZTOBsO1rRH9oIKtjEtje-YKzUSDZ7JJyKkcplRGvq2LSt52rY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1436512823834492/?__cft__%5B0%5D=AZW-6IFz3WMqUJwH18jsazA3F4pDB10m1be_pTl4fx5q7NphrVXWXtySVZG-441jvHuonJ1qszaa4QfrXZjsX7Sypgy5FmbDYBam46EOVIluibcUJ4lk2UqEr8cCWuvii07IttW0BL8zbqc7o7ZTOBsO1rRH9oIKtjEtje-YKzUSDZ7JJyKkcplRGvq2LSt52rY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1436512823834492/?__cft__%5B0%5D=AZW-6IFz3WMqUJwH18jsazA3F4pDB10m1be_pTl4fx5q7NphrVXWXtySVZG-441jvHuonJ1qszaa4QfrXZjsX7Sypgy5FmbDYBam46EOVIluibcUJ4lk2UqEr8cCWuvii07IttW0BL8zbqc7o7ZTOBsO1rRH9oIKtjEtje-YKzUSDZ7JJyKkcplRGvq2LSt52rY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1436512823834492/?__cft__%5B0%5D=AZW-6IFz3WMqUJwH18jsazA3F4pDB10m1be_pTl4fx5q7NphrVXWXtySVZG-441jvHuonJ1qszaa4QfrXZjsX7Sypgy5FmbDYBam46EOVIluibcUJ4lk2UqEr8cCWuvii07IttW0BL8zbqc7o7ZTOBsO1rRH9oIKtjEtje-YKzUSDZ7JJyKkcplRGvq2LSt52rY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1436512823834492/?__cft__%5B0%5D=AZW-6IFz3WMqUJwH18jsazA3F4pDB10m1be_pTl4fx5q7NphrVXWXtySVZG-441jvHuonJ1qszaa4QfrXZjsX7Sypgy5FmbDYBam46EOVIluibcUJ4lk2UqEr8cCWuvii07IttW0BL8zbqc7o7ZTOBsO1rRH9oIKtjEtje-YKzUSDZ7JJyKkcplRGvq2LSt52rY&__tn__=%2CO%2CP-R


Eugenia Etkina
Admin
  · 
6d
  · 
#resources
Hi @everyone ! A few days I posted about resources - bits of knowledge
that are context dependent and that students use to develop answers to
our questions. Work of Hammer and Elby has two types of resources that
students bring to the table - cognitive (for example, energy is a thing and
as a thing it cannot disappear without a trace) and epistemological (for
example, knowledge is a fabricated stuff). These are great resources that
we can build on when helping our students learn physics. 
But thinking about resources and the work of Yuhfen Lin and David
Brookes on student expertise (they developed so-called Expertise Activity
that we use in all our ISLE workshops), I came up with a different class of
resources that our students bring to class - learning resources. As Yuhfen
Lin and David Brookes found, and we all know from experience, our
students are expert learners. They learn a lot of stuff without our help -
how to operate their cell phones at a speed that we cannot dream of, how
to build very complicated stuff in their video worlds that we cannot even
visualize, how to jump off ramps on their bicycles that we would never
dare to try, how to do impossible tricks on skateboards that we cannot do
even in our dreams. They learned all this through perseverance, failing
and getting up and doing it again, watching the experts, getting feedback
on their mistakes and correcting them, being creative and inventive, and
so forth. This is exactly what we want them to do in our physics classes!
Unfortunately, the traditional system of education does not reward them
for many of their learning resources as it gives them grades for the first try
on anything and they cannot improve those grades and correct their
mistakes, as it rewards repetition of what they were told, not their
creativity, as it rewards speed not thoroughness, and so forth. You see my
point. 
The ISLE approach is very different in this respect.  When teaching
physics through the ISLE approach, we BUILD on students' learning
resources by creating conditions for the students to use all of the
resources that they bring with them. How do we do it? You might have



examples or want to see examples. Please comment sharing examples of
your students learning resources and how you build on them! I will share
examples tomorrow if I see that there is interest. Thank you!

https://www.facebook.com/groups/320431092109343/posts/1437181537
100954/?__cft__[0]=AZV8tQD7SDQypzvFc1iAgu0x_JSinab9G0jsgTMB
suRtR95RbjHrUEAtfRcDtmsU3kfKcKJpZOaR2dMS59kcQmJy83pxQUk
HPoV7-
ViqG5I6tuqZAhyDKrfZg1SHst9EiJU2iMde9WWwCrrAPlST5QiqAFVneL
6UteIKUFiV479TgLX5LNpBtRNg9mQBLR80Fpk&__tn__=%2CO%2CP-
R

Eugenia Etkina
Admin
  · 
5d
  · 
#studentlearningresources

https://www.facebook.com/groups/320431092109343/posts/1437181537100954/?__cft__%5B0%5D=AZV8tQD7SDQypzvFc1iAgu0x_JSinab9G0jsgTMBsuRtR95RbjHrUEAtfRcDtmsU3kfKcKJpZOaR2dMS59kcQmJy83pxQUkHPoV7-ViqG5I6tuqZAhyDKrfZg1SHst9EiJU2iMde9WWwCrrAPlST5QiqAFVneL6UteIKUFiV479TgLX5LNpBtRNg9mQBLR80Fpk&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1437181537100954/?__cft__%5B0%5D=AZV8tQD7SDQypzvFc1iAgu0x_JSinab9G0jsgTMBsuRtR95RbjHrUEAtfRcDtmsU3kfKcKJpZOaR2dMS59kcQmJy83pxQUkHPoV7-ViqG5I6tuqZAhyDKrfZg1SHst9EiJU2iMde9WWwCrrAPlST5QiqAFVneL6UteIKUFiV479TgLX5LNpBtRNg9mQBLR80Fpk&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1437181537100954/?__cft__%5B0%5D=AZV8tQD7SDQypzvFc1iAgu0x_JSinab9G0jsgTMBsuRtR95RbjHrUEAtfRcDtmsU3kfKcKJpZOaR2dMS59kcQmJy83pxQUkHPoV7-ViqG5I6tuqZAhyDKrfZg1SHst9EiJU2iMde9WWwCrrAPlST5QiqAFVneL6UteIKUFiV479TgLX5LNpBtRNg9mQBLR80Fpk&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1437181537100954/?__cft__%5B0%5D=AZV8tQD7SDQypzvFc1iAgu0x_JSinab9G0jsgTMBsuRtR95RbjHrUEAtfRcDtmsU3kfKcKJpZOaR2dMS59kcQmJy83pxQUkHPoV7-ViqG5I6tuqZAhyDKrfZg1SHst9EiJU2iMde9WWwCrrAPlST5QiqAFVneL6UteIKUFiV479TgLX5LNpBtRNg9mQBLR80Fpk&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1437181537100954/?__cft__%5B0%5D=AZV8tQD7SDQypzvFc1iAgu0x_JSinab9G0jsgTMBsuRtR95RbjHrUEAtfRcDtmsU3kfKcKJpZOaR2dMS59kcQmJy83pxQUkHPoV7-ViqG5I6tuqZAhyDKrfZg1SHst9EiJU2iMde9WWwCrrAPlST5QiqAFVneL6UteIKUFiV479TgLX5LNpBtRNg9mQBLR80Fpk&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1437181537100954/?__cft__%5B0%5D=AZV8tQD7SDQypzvFc1iAgu0x_JSinab9G0jsgTMBsuRtR95RbjHrUEAtfRcDtmsU3kfKcKJpZOaR2dMS59kcQmJy83pxQUkHPoV7-ViqG5I6tuqZAhyDKrfZg1SHst9EiJU2iMde9WWwCrrAPlST5QiqAFVneL6UteIKUFiV479TgLX5LNpBtRNg9mQBLR80Fpk&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1437181537100954/?__cft__%5B0%5D=AZV8tQD7SDQypzvFc1iAgu0x_JSinab9G0jsgTMBsuRtR95RbjHrUEAtfRcDtmsU3kfKcKJpZOaR2dMS59kcQmJy83pxQUkHPoV7-ViqG5I6tuqZAhyDKrfZg1SHst9EiJU2iMde9WWwCrrAPlST5QiqAFVneL6UteIKUFiV479TgLX5LNpBtRNg9mQBLR80Fpk&__tn__=%2CO%2CP-R


Hi all Exploring and Applying Physics people! I continue with student
learning resources. Normally when we talk about those, people mean
resources that the students can use - textbooks, websites, etc. to learn.
Here, I mean a completely different thing: RESOURCES THAT THE
STUDENTS BRING INTO LEARNING. These are the resources that our
learning system should build on (and ISLE does).
Think of all the stuff that our students learn without our help (I wrote about
some examples yesterday, please see my post before reading this one).
What skills do they develop doing it and how do those skills help them
learn physics through the ISLE approach?

Our students know how to persevere and to take time to learn something
(think of multiple lives in computer games or repeating the same trick on
a skateboard). In ISLE this helps them when they design their own
experiments, have to come up with a new explanation after rejecting the
previous one, and when they are given an opportunity to improve their
work by submitting a new version. Here their perseverance is rewarded as
the experiment that they have designed works, the new explanations fails
to be rejected, and the resubmitted work allows them to learn more and
get a better grade. ISLE is the system that rewards perseverance and
respects different times and attempts that different people need to learn.
It is the final outcome of this learning not the speed with which it is
achieved that is rewarded.

Our students know how to work in a group and learn from group mates
(they play with other people online and there is a ton of learning going on
then, they practice their skills in skateparks where more experienced
skateboarders give support and advice to younger people). This helps
them with group work in ISLE where most of the learning is through
collaboration. This collaboration is rewarded when the students work
together designing their own experiments or solving problems and submit
one report for the whole group. All members have the same score, so
everyone is interested in working together. The same is true for any group
activity that is organized well (I posted about group work before and what
to do to make it successful).



Our students know how to fail and how to learn from their mistakes (think
about those who like to cook, garden and, of course, gamers,
skateboarders, musicians, athletes, ALL of them!) This helps them in ISLE
when it is difficult to figure out stuff and you need to try again. We build on
this resource with resubmissions of work and with encouraging the
students and giving them time to rethink their models and redo their
experiments. In fact, rejection of a model through an experiment is a good
thing in the ISLE approach, not a bad thing.

Our students know how look for feedback and how to deal with feedback
(think again about all the activities that they engage in). In the ISLE
approach a big part of feedback is done through scientific abilities rubrics
which allow the students to engage in self assessment - and this self
assessment is crucial when they need to improve their work in the
classroom or on a chess board or on the computer screen to survive.

They are creative (my goodness, watching my grandson and my
granddaughter play Minecraft humiliates me every time - their creativity is
infinite). ISLE builds on it engaging the students to develop their own
explanations, design their own experiments to find patterns or test ideas
and most importantly, pose and answer their own questions.

Bottom line - our students are expert learners. And then they come into
our traditional education where they are rewarded for individual problem
solving and speedy answers, where grades are given once and forever for
an assignment and they are required to follow instructions in the labs. All
these (and many others) are the elements that reject the resources that
students bring with them and teach them that failure is not an option,
perseverance is only good until the first try, speed is more important than
understanding, helping others does not improve your learning and your
grade, and there is no room and place for creativity. Slowly, day by day in
such environment, they stop brining their wealth to the table and start
developing apathy, boredom, and lack of interest to struggle. Or they only
focus on grades not on learning. We all are familiar with these issues and
often blame the students for the lack of motivation, perseverance, and
focus on grades only. But come to think of it - it is the result of our
educational system. Now, when you get the students who have been in



this system for many years and stopped applying their real learning
resources in school a long time ago, how do you remind them that they
have these resources? As without using those, they will not be successful
in the ISLE classroom.
If you ever attended our ISLE workshop, you participated in the Expertise
Activity, brilliantly designed by Yuhfen Lin and David Brookes. The
participants of our June Rutgers workshop, of our July AAPT workshop
and of the online workshop will learn how to run it. For the rest - please
wait after the workshops and we will post it again, but not before not to
spoil the experience for those who will participate in the workshops.
If you read to the end, please comment or like the post to make it more
visible. Thank you!

https://www.facebook.com/groups/320431092109343/posts/1437774780
374963/?__cft__[0]=AZUbegQomqOOFbCaKZ5naXW18Gjo2_v_Lp80A
DKTgNpMIVUibvV2Sfy1QaiZ_m60nnXPCMA4q4brDiSNJrQ5V5oV_jXg
MuPH67uC5s907l44qhdrH5HZLFNGicqHZYbyn-
4M1EVCl0ug_GFcDxcqRaHHoJ03KMqBnuRJI1eycmztobZ_bUGkF3LD
92F84Zsrzs8&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
4d
  · 
#focalplane
Hi @everyone! I took a small detour from geometrical optics to resources,
including the new idea of student learning resources. Now I am back to
Geometrical Optics, Chapter 23. We already discussed how important it is
for the students to learn that every point of a light emitting object sends
our an infinite number of rays. Without this understanding, they cannot
understand how we choose the rays to draw diagrams to find images in
mirrors and lenses. 
Today, I will introduce another important idea that is not present in most
textbooks. It is the idea of a focal plane. We usually only use the focal
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point in curved mirrors and lenses to draw images, while if we know about
the focal plane, we can solve problems that are very hard to solve
otherwise. Here is how students construct the idea of a focal plane - see
the screen shot of activity in the Active Learning Guide. Tomorrow I will
share problems that are easy to solve when you know hoe the focal plane
works. The text about the focal plane is in the textbook, page 717. Do not
miss! For those who are new to this group, when I say the textbook, I mean
ISLE-based textbook: College Physics: Explore and Apply which gave the
name to this group - Exploring and applying Physics.

https://www.facebook.com/groups/320431092109343/posts/1438315000
320941/?__cft__[0]=AZX_hoGutaOM4FF9Co8w9zBO-
ac7yo6Q7JqIBaRRc5vWmtVZSdAc8QJde_rbp72HbF-
5C47gbkSd4gXXAMl-
G414Qd_gcD3Ov2vHklTdUGZAKmWU1S9Zc2djsCkscdpU0oNl6YhQQ
Lunnn_EvKeEGKjcgIIFEQdwkYH_JbNtBsdhJwFB8NqvAdA4XCWhk7ec
OoE&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
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3d
  · 
#curvedmirrors
Hi all Exploring and Applying Physics people! Today I am sharing a simple
Testing Experiment activity for curved mirrors. Have you aver tried to find
the image of a shining object in a concave mirror? Where do you put the
screen? To help students figure out how to do it, use this activity. It is
based on the knowledge of the mirror equation (the students derive it
using the previous activity). But I thought that this one is simple and
elegant and helps your students connect ray diagrams, mathematical
representations and a real phenomenon. Do not skip if you teach
geometrical optics! Note that the activity is called PIVOTAL in the ALG -
this means that you should not skip it. �
23.3.2 TEST THE MIRROR EQUATION
PIVOTAL Lab: Equipment per group: a concave mirror, a small light
source (the light source should be asymmetrical), a meter stick, a paper
screen.
a. Place the light source behind the focal point away from the mirror. Do
not turn it on yet.
b. Measure the distance s between the light source and the mirror. Draw
a ray diagram and use the mirror equation to predict the image distance
s'. Write down your prediction. Do not forget experimental uncertainties!
c. Turn on the light source, perform the experiment, and measure s'.
Record the difference between your prediction and the measured value of
s'. Can you explain the difference using the experimental uncertainties?
Note: Use a paper screen between the light source and the mirror to find
the image.

https://www.facebook.com/groups/320431092109343/posts/1438765563
609218/?__cft__[0]=AZWUCsqvluFdMI9-
EHSt9aSpvwVwCF1_U0M7xzuvMLxi210G4LcXT0v4h8CxVLNDsV0m9
D6eLY8RmxDArEyPJfEUuBWecuV2FbFnA-
2UF_JnRG5riWZxgp5uxvAKJ7K_RKV_2hE8lB6McRHMtefbQydPWxV4
6MXgqSfItWhPYIpW8NfsbtqkLWmNp9l96SOfjlw&__tn__=%2CO%2CP-
R
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Eugenia Etkina shared a post.
Admin
  · 
3d
  · 
Hi all, I read books about Marie Curie and posted several times about here
here before and but this is something that I never thought about. If you
teach radioactivity, read! and if you don't, read anyway as it shows what it
costs to do science.
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N-c0U_qr6i4i3nYkry7cPDI3iqpG_-
CDSdOd4bRNOY5gFhiHP_vrs3AAEz0RoFhiOsGuRAoUX_jv1JJAaGN
DKn08rYYmzuC7dM7ibW-
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oAKy3VfHgRatQe9XNGV0gLPxsektrsEC2nWHcbvKiC3vOZjFMBrpNrM
v7CnwjzYdExQiA&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
2d
  · 
#focalplane
Hi @everyone! I promised to share a problem that is much easier to solve
when you use focal plane. This is a problem from lenses, but they also
have a focal plane in addition to a focal point. Our focal plane discussion
inspired a lot art connections, I hope you will enjoy solving this problem. I
will share more unique geometrical optic problems tomorrow. Please post
your solutions here. And of course, students solve this problem after they
have constructed the concepts of focal point, focal plane and how to
predict where the image in a lens would be following the ISLE process
(see the textbook and the ALG/OALG Chapter 23). Here is just an
example of the use of focal plane. Here it is! Who is up for the challenge?

https://www.facebook.com/groups/320431092109343/posts/1439481826
870925/?__cft__[0]=AZWUhv5IuII_pfbwZ9F92dZ49k2TFw5qaUhw0Q95
4LZfm4Kaau-WDcGwN-

https://www.facebook.com/groups/320431092109343/posts/1439188753566899/?__cft__%5B0%5D=AZWQQJFKg-F12T7r1iEqkJG74EGHG5JAVwSIhklUtwsqzN90jm2wN1DsxMy3BhM4tIN-c0U_qr6i4i3nYkry7cPDI3iqpG_-CDSdOd4bRNOY5gFhiHP_vrs3AAEz0RoFhiOsGuRAoUX_jv1JJAaGNDKn08rYYmzuC7dM7ibW-oAKy3VfHgRatQe9XNGV0gLPxsektrsEC2nWHcbvKiC3vOZjFMBrpNrMv7CnwjzYdExQiA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1439188753566899/?__cft__%5B0%5D=AZWQQJFKg-F12T7r1iEqkJG74EGHG5JAVwSIhklUtwsqzN90jm2wN1DsxMy3BhM4tIN-c0U_qr6i4i3nYkry7cPDI3iqpG_-CDSdOd4bRNOY5gFhiHP_vrs3AAEz0RoFhiOsGuRAoUX_jv1JJAaGNDKn08rYYmzuC7dM7ibW-oAKy3VfHgRatQe9XNGV0gLPxsektrsEC2nWHcbvKiC3vOZjFMBrpNrMv7CnwjzYdExQiA&__tn__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1439481826870925/?__cft__%5B0%5D=AZWUhv5IuII_pfbwZ9F92dZ49k2TFw5qaUhw0Q954LZfm4Kaau-WDcGwN-xK2r3bCvspcNOLeHTOuzKV5OWBKdOeXcY26p5c2f0brGiP-tqOpuoVy0Fyc9cANU9dZa6XBAxKQZb1pqLsUmBycy5piJN0XISOK9Lz2g0eRfkJ7nk88UrF497ICEjOxQr8jxCU72c&__tn__=%2CO%2CP-R
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xK2r3bCvspcNOLeHTOuzKV5OWBKdOeXcY26p5c2f0brGiP-
tqOpuoVy0Fyc9cANU9dZa6XBAxKQZb1pqLsUmBycy5piJN0XISOK9Lz
2g0eRfkJ7nk88UrF497ICEjOxQr8jxCU72c&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
1d
  · 
#focalplane
Hi all Exploring and Applying Physics! Thank you all for contributing your
thoughts to the problem I posted yesterday. Noah Segal wrote a correct
solution but as he could not attach a photo to the comment, I will illustrate
what he said, but I am going to do it first with a convex lens. Then I am
calling on volunteers to apply the same method to a concave lens. 
Here is an important step of SECONDARY AXIS. A secondary axis is any
straight line that passes through the center of the lens. It passes through
it undeflected, similarly to the principal axis. And it crosses the focal plane
at a location that we can call a secondary focal point. Now, all rays parallel
to this secondary axis will cross the focal plane at the same point. This is
the main idea of my solution. Please follow the steps and try to apply them
to the concave lens. If nobody posts the ray diagram for the solution, I will
post it tomorrow. We have a few other super cool activities for this chapter,
I will share them in my next posts.

https://www.facebook.com/groups/320431092109343/posts/1439481826870925/?__cft__%5B0%5D=AZWUhv5IuII_pfbwZ9F92dZ49k2TFw5qaUhw0Q954LZfm4Kaau-WDcGwN-xK2r3bCvspcNOLeHTOuzKV5OWBKdOeXcY26p5c2f0brGiP-tqOpuoVy0Fyc9cANU9dZa6XBAxKQZb1pqLsUmBycy5piJN0XISOK9Lz2g0eRfkJ7nk88UrF497ICEjOxQr8jxCU72c&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1439481826870925/?__cft__%5B0%5D=AZWUhv5IuII_pfbwZ9F92dZ49k2TFw5qaUhw0Q954LZfm4Kaau-WDcGwN-xK2r3bCvspcNOLeHTOuzKV5OWBKdOeXcY26p5c2f0brGiP-tqOpuoVy0Fyc9cANU9dZa6XBAxKQZb1pqLsUmBycy5piJN0XISOK9Lz2g0eRfkJ7nk88UrF497ICEjOxQr8jxCU72c&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1439481826870925/?__cft__%5B0%5D=AZWUhv5IuII_pfbwZ9F92dZ49k2TFw5qaUhw0Q954LZfm4Kaau-WDcGwN-xK2r3bCvspcNOLeHTOuzKV5OWBKdOeXcY26p5c2f0brGiP-tqOpuoVy0Fyc9cANU9dZa6XBAxKQZb1pqLsUmBycy5piJN0XISOK9Lz2g0eRfkJ7nk88UrF497ICEjOxQr8jxCU72c&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1439824506
836657/?__cft__[0]=AZXiDGXb_FH4j8l2yYJXvr9KwbLjM_PflRPTj7YpZ
YsDHN2-
LG8ucoik7Y0SBR86B7ZFhwATa2tLHTlcHC_Xa9MhmtWtv_o5e_I_QWl
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https://www.facebook.com/groups/320431092109343/posts/1439824506836657/?__cft__%5B0%5D=AZXiDGXb_FH4j8l2yYJXvr9KwbLjM_PflRPTj7YpZYsDHN2-LG8ucoik7Y0SBR86B7ZFhwATa2tLHTlcHC_Xa9MhmtWtv_o5e_I_QWlR8qPVA5tPfoNLt9uVCjOgEk2g0DbKbofHq3GULxliGUpZAE5QYj9kxdQ_5omd-Wo9DLVg_VkYYjzFvi7B717sU9f5uXY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1439824506836657/?__cft__%5B0%5D=AZXiDGXb_FH4j8l2yYJXvr9KwbLjM_PflRPTj7YpZYsDHN2-LG8ucoik7Y0SBR86B7ZFhwATa2tLHTlcHC_Xa9MhmtWtv_o5e_I_QWlR8qPVA5tPfoNLt9uVCjOgEk2g0DbKbofHq3GULxliGUpZAE5QYj9kxdQ_5omd-Wo9DLVg_VkYYjzFvi7B717sU9f5uXY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1439824506836657/?__cft__%5B0%5D=AZXiDGXb_FH4j8l2yYJXvr9KwbLjM_PflRPTj7YpZYsDHN2-LG8ucoik7Y0SBR86B7ZFhwATa2tLHTlcHC_Xa9MhmtWtv_o5e_I_QWlR8qPVA5tPfoNLt9uVCjOgEk2g0DbKbofHq3GULxliGUpZAE5QYj9kxdQ_5omd-Wo9DLVg_VkYYjzFvi7B717sU9f5uXY&__tn__=%2CO%2CP-R


R8qPVA5tPfoNLt9uVCjOgEk2g0DbKbofHq3GULxliGUpZAE5QYj9kxdQ
_5omd-Wo9DLVg_VkYYjzFvi7B717sU9f5uXY&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 

  · 
#focalplane and #WELCOMENEWMEMBERS
Hi @everyone! Two things today: first, welcome new members - we have
10 people who joined recently. As always, I remind you to benefit from the
group, use islephysics.net website to learn about the ISLE approach to
learning and teaching physics which is the philosophical foundation of this
group, check posts every day to follow what is going on and watch out for
the workshops that we run every month during the school year and in the
summer - one 8-hour long in July. This one is all booked but the next one
is coming in August, I will announce it after the July one is done. 
Second - I am posting the solution ot the original focal plane problem with
a concave lens. I wanted to emphasize that not only the idea of the focal
plane is cool and useful, but also, the idea of secondary axis! See how
both play their roles in the solution. 
New people, we welcome you to our community!

https://www.facebook.com/groups/320431092109343/posts/1439824506836657/?__cft__%5B0%5D=AZXiDGXb_FH4j8l2yYJXvr9KwbLjM_PflRPTj7YpZYsDHN2-LG8ucoik7Y0SBR86B7ZFhwATa2tLHTlcHC_Xa9MhmtWtv_o5e_I_QWlR8qPVA5tPfoNLt9uVCjOgEk2g0DbKbofHq3GULxliGUpZAE5QYj9kxdQ_5omd-Wo9DLVg_VkYYjzFvi7B717sU9f5uXY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1439824506836657/?__cft__%5B0%5D=AZXiDGXb_FH4j8l2yYJXvr9KwbLjM_PflRPTj7YpZYsDHN2-LG8ucoik7Y0SBR86B7ZFhwATa2tLHTlcHC_Xa9MhmtWtv_o5e_I_QWlR8qPVA5tPfoNLt9uVCjOgEk2g0DbKbofHq3GULxliGUpZAE5QYj9kxdQ_5omd-Wo9DLVg_VkYYjzFvi7B717sU9f5uXY&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1440570770
095364/?__cft__[0]=AZX7dWHaK6uh7epiGKoQPAyZ90DBl8Im12QhjA
HyivKMfCnjLthEp3WhXNjKYPLYCH4MDHlzZ5s61f7vBp_cy3OwUVSmT
rEi8nKzY8uXTI8NGiqfVLw30JaTLVDnNdH7Tn5uIlQUJ5lLbC-

https://www.facebook.com/groups/320431092109343/posts/1440570770095364/?__cft__%5B0%5D=AZX7dWHaK6uh7epiGKoQPAyZ90DBl8Im12QhjAHyivKMfCnjLthEp3WhXNjKYPLYCH4MDHlzZ5s61f7vBp_cy3OwUVSmTrEi8nKzY8uXTI8NGiqfVLw30JaTLVDnNdH7Tn5uIlQUJ5lLbC-0jfQqKp7krMj0_vmwO8sXiixmUWsQrsKP1Vsffm1hHb9r7EjMp7k&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1440570770095364/?__cft__%5B0%5D=AZX7dWHaK6uh7epiGKoQPAyZ90DBl8Im12QhjAHyivKMfCnjLthEp3WhXNjKYPLYCH4MDHlzZ5s61f7vBp_cy3OwUVSmTrEi8nKzY8uXTI8NGiqfVLw30JaTLVDnNdH7Tn5uIlQUJ5lLbC-0jfQqKp7krMj0_vmwO8sXiixmUWsQrsKP1Vsffm1hHb9r7EjMp7k&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1440570770095364/?__cft__%5B0%5D=AZX7dWHaK6uh7epiGKoQPAyZ90DBl8Im12QhjAHyivKMfCnjLthEp3WhXNjKYPLYCH4MDHlzZ5s61f7vBp_cy3OwUVSmTrEi8nKzY8uXTI8NGiqfVLw30JaTLVDnNdH7Tn5uIlQUJ5lLbC-0jfQqKp7krMj0_vmwO8sXiixmUWsQrsKP1Vsffm1hHb9r7EjMp7k&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1440570770095364/?__cft__%5B0%5D=AZX7dWHaK6uh7epiGKoQPAyZ90DBl8Im12QhjAHyivKMfCnjLthEp3WhXNjKYPLYCH4MDHlzZ5s61f7vBp_cy3OwUVSmTrEi8nKzY8uXTI8NGiqfVLw30JaTLVDnNdH7Tn5uIlQUJ5lLbC-0jfQqKp7krMj0_vmwO8sXiixmUWsQrsKP1Vsffm1hHb9r7EjMp7k&__tn__=%2CO%2CP-R


0jfQqKp7krMj0_vmwO8sXiixmUWsQrsKP1Vsffm1hHb9r7EjMp7k&__tn_
_=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
June 30
  · 
#geometricaloptics
Hi all at Exploring and Applying Physics people! I continue with "cool"
geometrical optics problems. This one (designed by Gorazd Planinsic) is
best done if you set up the equipment. For the light source the best thing
is a small LED - as small LEDs work as point like sources beautifully. I
used an optical bench, a convex lens and the LED fixed as shown in the
picture. The problem stumped many of my students - all of them had an
undergraduate physics degree. The beauty of the problem is that if you
set it up, the students can literally SEE the source and images if they put
their eyes in the areas that they predicted. Try it and you will love it! But
first - solve it on paper. Oh, one more thing, the problem is in the Appendix
to the Active Learning Guide. There are lots of such cute problems there,
check it out if you have access to Mastering Physics. If not, send me an
email. eugenia.etkina@gse.rutgers.edu

https://www.facebook.com/groups/320431092109343/posts/1440570770095364/?__cft__%5B0%5D=AZX7dWHaK6uh7epiGKoQPAyZ90DBl8Im12QhjAHyivKMfCnjLthEp3WhXNjKYPLYCH4MDHlzZ5s61f7vBp_cy3OwUVSmTrEi8nKzY8uXTI8NGiqfVLw30JaTLVDnNdH7Tn5uIlQUJ5lLbC-0jfQqKp7krMj0_vmwO8sXiixmUWsQrsKP1Vsffm1hHb9r7EjMp7k&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1440570770095364/?__cft__%5B0%5D=AZX7dWHaK6uh7epiGKoQPAyZ90DBl8Im12QhjAHyivKMfCnjLthEp3WhXNjKYPLYCH4MDHlzZ5s61f7vBp_cy3OwUVSmTrEi8nKzY8uXTI8NGiqfVLw30JaTLVDnNdH7Tn5uIlQUJ5lLbC-0jfQqKp7krMj0_vmwO8sXiixmUWsQrsKP1Vsffm1hHb9r7EjMp7k&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1441142346
704873/?__cft__[0]=AZWFBrHKlsGto51bvCfTJPdokJMpu6jOhiWiNT3vv
Q4xOZM40myZ2ZoS0-x9dfwP-
H0F7_fdwcAnYRwVeIpi9jW0SBDRVzsKpVDMe33yzzMHPN2rYVZF0IN
-NjHLkHWDezCGE12kg0v-
v6UhnOJW2ApRXSXax9HE2xR33rbIafirXdG6SpHC_aU4CZGu0gBbsD
w&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
July 1
  · 
#geometricaloptics
Hi @everyone! Today I am posting another one of my favorite problems
in geometrical optics. While I used it when I was a high school teacher
many-many years ago, after I met Alan Van Heuvelen, I found out that this
is a type of problems that they called Jeopardy problems. When you are
given the answer and you need to figure out what the problem was. When
Alan and David Maloney wrote a paper about Jeopardy problems, they
had in mind algebraic answers and some graphical answer (see Van
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Heuvelen, A., & Maloney, D. P. (1999). Playing physics jeopardy.
American Journal of Physics, 67(3), 252-256). We extended those
problems to every unit and every representation in physics, including ray
diagrams. Here is an example of such problem. Please post your answers!
And please do not forget to like or comment on the post if you read it to
make it more visible for other group members. Thank you!

https://www.facebook.com/groups/320431092109343/posts/1441690623
316712/?__cft__[0]=AZXtVmmVy2QbuWglgfpGizV2IC6XfxRAZhp10fUk
n0_0PtuD_sSONTscYkK7Ea1qq3Y2kaqfIopzNVU7LzXd1tjr_7f4mWLaJ
4jKHn__ixsf4XpX2d02JVFJjtGYPz89MK96yFI13IR4ZJtD07agBCCAFeO
J1o8g4248X7B4t9MNWCDaovFgsDfVpWsVaZLe2kU&__tn__=%2CO%
2CP-R

Eugenia Etkina
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https://www.facebook.com/groups/320431092109343/posts/1441690623316712/?__cft__%5B0%5D=AZXtVmmVy2QbuWglgfpGizV2IC6XfxRAZhp10fUkn0_0PtuD_sSONTscYkK7Ea1qq3Y2kaqfIopzNVU7LzXd1tjr_7f4mWLaJ4jKHn__ixsf4XpX2d02JVFJjtGYPz89MK96yFI13IR4ZJtD07agBCCAFeOJ1o8g4248X7B4t9MNWCDaovFgsDfVpWsVaZLe2kU&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1441690623316712/?__cft__%5B0%5D=AZXtVmmVy2QbuWglgfpGizV2IC6XfxRAZhp10fUkn0_0PtuD_sSONTscYkK7Ea1qq3Y2kaqfIopzNVU7LzXd1tjr_7f4mWLaJ4jKHn__ixsf4XpX2d02JVFJjtGYPz89MK96yFI13IR4ZJtD07agBCCAFeOJ1o8g4248X7B4t9MNWCDaovFgsDfVpWsVaZLe2kU&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1441690623316712/?__cft__%5B0%5D=AZXtVmmVy2QbuWglgfpGizV2IC6XfxRAZhp10fUkn0_0PtuD_sSONTscYkK7Ea1qq3Y2kaqfIopzNVU7LzXd1tjr_7f4mWLaJ4jKHn__ixsf4XpX2d02JVFJjtGYPz89MK96yFI13IR4ZJtD07agBCCAFeOJ1o8g4248X7B4t9MNWCDaovFgsDfVpWsVaZLe2kU&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1441690623316712/?__cft__%5B0%5D=AZXtVmmVy2QbuWglgfpGizV2IC6XfxRAZhp10fUkn0_0PtuD_sSONTscYkK7Ea1qq3Y2kaqfIopzNVU7LzXd1tjr_7f4mWLaJ4jKHn__ixsf4XpX2d02JVFJjtGYPz89MK96yFI13IR4ZJtD07agBCCAFeOJ1o8g4248X7B4t9MNWCDaovFgsDfVpWsVaZLe2kU&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1441690623316712/?__cft__%5B0%5D=AZXtVmmVy2QbuWglgfpGizV2IC6XfxRAZhp10fUkn0_0PtuD_sSONTscYkK7Ea1qq3Y2kaqfIopzNVU7LzXd1tjr_7f4mWLaJ4jKHn__ixsf4XpX2d02JVFJjtGYPz89MK96yFI13IR4ZJtD07agBCCAFeOJ1o8g4248X7B4t9MNWCDaovFgsDfVpWsVaZLe2kU&__tn__=%2CO%2CP-R


Admin
  · 
July 3
  · 
#geometricaloptics
Hi all Exploring and Applying Physics people, Jaikala Prasad and I have
been having a discussion of how we know that an object perpendicular to
the principal axis produces an image which is also perpendicular to the
principal axis (both in curved mirrors and lenses). We always assume that
it is the case, but how do we know? In other words, how do we determine
where the image of the object which is located on the principal axis is?
Here are step by step procedures to prove this assertion. Notice that the
key steps are drawing a secondary axis and using the idea of a focal
plane. Both of those ideas are largely missing from many textbooks.
Enjoy!

https://www.facebook.com/groups/320431092109343/posts/1442765149
875926/?__cft__[0]=AZX2yQnFMBcllz32oHbuQtq327WJGQZVQa2vJS4
O7FvS7KgsFUTDfIIXqRJ4-7Brum-
NeLFgIbBn6DT29xamiBWmr4gWeIu8r56ZnVV5mrK87ntyxUNkOi9cESn
DZVnIyyOmXYUMIEbZZRxtasAcYuIwQF2pT2Ai4yrasYlo34hNJe9lAhsm
wcGDwz5tsQ75GjI&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
July 3
  · 
This videos provides an amazing big picture of the role of physics in our
life. There is nothing about technology, just nature and its existence. I think

https://www.facebook.com/groups/320431092109343/posts/1442765149875926/?__cft__%5B0%5D=AZX2yQnFMBcllz32oHbuQtq327WJGQZVQa2vJS4O7FvS7KgsFUTDfIIXqRJ4-7Brum-NeLFgIbBn6DT29xamiBWmr4gWeIu8r56ZnVV5mrK87ntyxUNkOi9cESnDZVnIyyOmXYUMIEbZZRxtasAcYuIwQF2pT2Ai4yrasYlo34hNJe9lAhsmwcGDwz5tsQ75GjI&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1442765149875926/?__cft__%5B0%5D=AZX2yQnFMBcllz32oHbuQtq327WJGQZVQa2vJS4O7FvS7KgsFUTDfIIXqRJ4-7Brum-NeLFgIbBn6DT29xamiBWmr4gWeIu8r56ZnVV5mrK87ntyxUNkOi9cESnDZVnIyyOmXYUMIEbZZRxtasAcYuIwQF2pT2Ai4yrasYlo34hNJe9lAhsmwcGDwz5tsQ75GjI&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1442765149875926/?__cft__%5B0%5D=AZX2yQnFMBcllz32oHbuQtq327WJGQZVQa2vJS4O7FvS7KgsFUTDfIIXqRJ4-7Brum-NeLFgIbBn6DT29xamiBWmr4gWeIu8r56ZnVV5mrK87ntyxUNkOi9cESnDZVnIyyOmXYUMIEbZZRxtasAcYuIwQF2pT2Ai4yrasYlo34hNJe9lAhsmwcGDwz5tsQ75GjI&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1442765149875926/?__cft__%5B0%5D=AZX2yQnFMBcllz32oHbuQtq327WJGQZVQa2vJS4O7FvS7KgsFUTDfIIXqRJ4-7Brum-NeLFgIbBn6DT29xamiBWmr4gWeIu8r56ZnVV5mrK87ntyxUNkOi9cESnDZVnIyyOmXYUMIEbZZRxtasAcYuIwQF2pT2Ai4yrasYlo34hNJe9lAhsmwcGDwz5tsQ75GjI&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1442765149875926/?__cft__%5B0%5D=AZX2yQnFMBcllz32oHbuQtq327WJGQZVQa2vJS4O7FvS7KgsFUTDfIIXqRJ4-7Brum-NeLFgIbBn6DT29xamiBWmr4gWeIu8r56ZnVV5mrK87ntyxUNkOi9cESnDZVnIyyOmXYUMIEbZZRxtasAcYuIwQF2pT2Ai4yrasYlo34hNJe9lAhsmwcGDwz5tsQ75GjI&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1442765149875926/?__cft__%5B0%5D=AZX2yQnFMBcllz32oHbuQtq327WJGQZVQa2vJS4O7FvS7KgsFUTDfIIXqRJ4-7Brum-NeLFgIbBn6DT29xamiBWmr4gWeIu8r56ZnVV5mrK87ntyxUNkOi9cESnDZVnIyyOmXYUMIEbZZRxtasAcYuIwQF2pT2Ai4yrasYlo34hNJe9lAhsmwcGDwz5tsQ75GjI&__tn__=%2CO%2CP-R


this short video can motivate many units in physics, astronomy, chemistry,
and biology. But, as always, the base foundation of every single things is
PHYSICS. That's why we love it...

https://www.facebook.com/groups/320431092109343/posts/1442792189
873222/?__cft__[0]=AZU-
ywQn_vX5gO9d4aGtOfA392kTxxopZor_M_KxFVZ1zOA3gK_AQ634Qw
B0ZlGWd0j43RFiI50QnMSDovu1T2ZH1eDtmXTKEo4K7Dbda080R34jB
YS42FyW5RIvzWNBfT4N_OgRQjplsTJAiXX7-
6m0CvNlPXJZztx0vS9oXxx7XUNJcbMyeek3nopq9JQVFUHjbAtW_Nma
7DjdSr-msaIr&__tn__=%2CO%2CP-R

Eugenia Etkina

https://www.facebook.com/groups/320431092109343/posts/1442792189873222/?__cft__%5B0%5D=AZU-ywQn_vX5gO9d4aGtOfA392kTxxopZor_M_KxFVZ1zOA3gK_AQ634QwB0ZlGWd0j43RFiI50QnMSDovu1T2ZH1eDtmXTKEo4K7Dbda080R34jBYS42FyW5RIvzWNBfT4N_OgRQjplsTJAiXX7-6m0CvNlPXJZztx0vS9oXxx7XUNJcbMyeek3nopq9JQVFUHjbAtW_Nma7DjdSr-msaIr&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1442792189873222/?__cft__%5B0%5D=AZU-ywQn_vX5gO9d4aGtOfA392kTxxopZor_M_KxFVZ1zOA3gK_AQ634QwB0ZlGWd0j43RFiI50QnMSDovu1T2ZH1eDtmXTKEo4K7Dbda080R34jBYS42FyW5RIvzWNBfT4N_OgRQjplsTJAiXX7-6m0CvNlPXJZztx0vS9oXxx7XUNJcbMyeek3nopq9JQVFUHjbAtW_Nma7DjdSr-msaIr&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1442792189873222/?__cft__%5B0%5D=AZU-ywQn_vX5gO9d4aGtOfA392kTxxopZor_M_KxFVZ1zOA3gK_AQ634QwB0ZlGWd0j43RFiI50QnMSDovu1T2ZH1eDtmXTKEo4K7Dbda080R34jBYS42FyW5RIvzWNBfT4N_OgRQjplsTJAiXX7-6m0CvNlPXJZztx0vS9oXxx7XUNJcbMyeek3nopq9JQVFUHjbAtW_Nma7DjdSr-msaIr&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1442792189873222/?__cft__%5B0%5D=AZU-ywQn_vX5gO9d4aGtOfA392kTxxopZor_M_KxFVZ1zOA3gK_AQ634QwB0ZlGWd0j43RFiI50QnMSDovu1T2ZH1eDtmXTKEo4K7Dbda080R34jBYS42FyW5RIvzWNBfT4N_OgRQjplsTJAiXX7-6m0CvNlPXJZztx0vS9oXxx7XUNJcbMyeek3nopq9JQVFUHjbAtW_Nma7DjdSr-msaIr&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1442792189873222/?__cft__%5B0%5D=AZU-ywQn_vX5gO9d4aGtOfA392kTxxopZor_M_KxFVZ1zOA3gK_AQ634QwB0ZlGWd0j43RFiI50QnMSDovu1T2ZH1eDtmXTKEo4K7Dbda080R34jBYS42FyW5RIvzWNBfT4N_OgRQjplsTJAiXX7-6m0CvNlPXJZztx0vS9oXxx7XUNJcbMyeek3nopq9JQVFUHjbAtW_Nma7DjdSr-msaIr&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1442792189873222/?__cft__%5B0%5D=AZU-ywQn_vX5gO9d4aGtOfA392kTxxopZor_M_KxFVZ1zOA3gK_AQ634QwB0ZlGWd0j43RFiI50QnMSDovu1T2ZH1eDtmXTKEo4K7Dbda080R34jBYS42FyW5RIvzWNBfT4N_OgRQjplsTJAiXX7-6m0CvNlPXJZztx0vS9oXxx7XUNJcbMyeek3nopq9JQVFUHjbAtW_Nma7DjdSr-msaIr&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1442792189873222/?__cft__%5B0%5D=AZU-ywQn_vX5gO9d4aGtOfA392kTxxopZor_M_KxFVZ1zOA3gK_AQ634QwB0ZlGWd0j43RFiI50QnMSDovu1T2ZH1eDtmXTKEo4K7Dbda080R34jBYS42FyW5RIvzWNBfT4N_OgRQjplsTJAiXX7-6m0CvNlPXJZztx0vS9oXxx7XUNJcbMyeek3nopq9JQVFUHjbAtW_Nma7DjdSr-msaIr&__tn__=%2CO%2CP-R


Admin
  · 
July 5
  · 
#modelsoflight
Hi @everyone! I spent a lot of time sharing interesting problems involving
mirrors and lenses. It looks like we are done with geometrical optics, right?
Not really. Historically, people were not satisfied with being able to figure
out what glasses a person needs or how to build a telescope. They were
wondering how to explain the observed behavior of light. And here is
where two competing models come in. I attached a screen shot of the
beginning of a section describing those competing models (not the whole
section) and here I am asking you to think of what testing experiments (not
involving small slits) we could do to rule our the particle model of light.
Specifically, how do we test the consequence of the particle model that
light should travel faster in glass/water than air? Read the attached text to
see where this consequence comes from.



https://www.facebook.com/groups/320431092109343/posts/1444049676
414140/?__cft__[0]=AZWCWYR-
bnAU1BVskeF1HYfp1apgex444UVZW9PWcQXqTbYPEgWCJ3oNOwl9
neZnDuTkH8dkv1xL7zKjlb9bQVizfya8chJPtf5AQFc-
sxlw4avziINuDDas1oeluxzTjYAf6-
q_TC_i4HMJOLXL2WwnJQZKxSIMbbGvyVTYGu_JmaZLbeRYhKPb03
M5tiG4rS0&__tn__=%2CO%2CP-R

Eugenia Etkina

https://www.facebook.com/groups/320431092109343/posts/1444049676414140/?__cft__%5B0%5D=AZWCWYR-bnAU1BVskeF1HYfp1apgex444UVZW9PWcQXqTbYPEgWCJ3oNOwl9neZnDuTkH8dkv1xL7zKjlb9bQVizfya8chJPtf5AQFc-sxlw4avziINuDDas1oeluxzTjYAf6-q_TC_i4HMJOLXL2WwnJQZKxSIMbbGvyVTYGu_JmaZLbeRYhKPb03M5tiG4rS0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1444049676414140/?__cft__%5B0%5D=AZWCWYR-bnAU1BVskeF1HYfp1apgex444UVZW9PWcQXqTbYPEgWCJ3oNOwl9neZnDuTkH8dkv1xL7zKjlb9bQVizfya8chJPtf5AQFc-sxlw4avziINuDDas1oeluxzTjYAf6-q_TC_i4HMJOLXL2WwnJQZKxSIMbbGvyVTYGu_JmaZLbeRYhKPb03M5tiG4rS0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1444049676414140/?__cft__%5B0%5D=AZWCWYR-bnAU1BVskeF1HYfp1apgex444UVZW9PWcQXqTbYPEgWCJ3oNOwl9neZnDuTkH8dkv1xL7zKjlb9bQVizfya8chJPtf5AQFc-sxlw4avziINuDDas1oeluxzTjYAf6-q_TC_i4HMJOLXL2WwnJQZKxSIMbbGvyVTYGu_JmaZLbeRYhKPb03M5tiG4rS0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1444049676414140/?__cft__%5B0%5D=AZWCWYR-bnAU1BVskeF1HYfp1apgex444UVZW9PWcQXqTbYPEgWCJ3oNOwl9neZnDuTkH8dkv1xL7zKjlb9bQVizfya8chJPtf5AQFc-sxlw4avziINuDDas1oeluxzTjYAf6-q_TC_i4HMJOLXL2WwnJQZKxSIMbbGvyVTYGu_JmaZLbeRYhKPb03M5tiG4rS0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1444049676414140/?__cft__%5B0%5D=AZWCWYR-bnAU1BVskeF1HYfp1apgex444UVZW9PWcQXqTbYPEgWCJ3oNOwl9neZnDuTkH8dkv1xL7zKjlb9bQVizfya8chJPtf5AQFc-sxlw4avziINuDDas1oeluxzTjYAf6-q_TC_i4HMJOLXL2WwnJQZKxSIMbbGvyVTYGu_JmaZLbeRYhKPb03M5tiG4rS0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1444049676414140/?__cft__%5B0%5D=AZWCWYR-bnAU1BVskeF1HYfp1apgex444UVZW9PWcQXqTbYPEgWCJ3oNOwl9neZnDuTkH8dkv1xL7zKjlb9bQVizfya8chJPtf5AQFc-sxlw4avziINuDDas1oeluxzTjYAf6-q_TC_i4HMJOLXL2WwnJQZKxSIMbbGvyVTYGu_JmaZLbeRYhKPb03M5tiG4rS0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1444049676414140/?__cft__%5B0%5D=AZWCWYR-bnAU1BVskeF1HYfp1apgex444UVZW9PWcQXqTbYPEgWCJ3oNOwl9neZnDuTkH8dkv1xL7zKjlb9bQVizfya8chJPtf5AQFc-sxlw4avziINuDDas1oeluxzTjYAf6-q_TC_i4HMJOLXL2WwnJQZKxSIMbbGvyVTYGu_JmaZLbeRYhKPb03M5tiG4rS0&__tn__=%2CO%2CP-R


Admin
  · 
July 6
  · 
https://www.facebook.com/watch?v=868704810965834
#quasiparticles
Hi all Exploring and Applying Physics people! I was going to continue our
discussion of models of light today but I stumbled upon this cool video that
helped me visualize something that I learned about over 40 years ago in
my solid state physics course.  These are phonons. No, I did not make a
typo. I mean PHONONS not PHOTONS. If you are not familiar with them
- watch, if you are - watch too, as you will have a different image of those
amazing particles that mathematically explain how thermal energy and
other energies travel inside solids. Phonons are a tiny part of this short
video, just one sentence, but try not to miss it. The video also has other
treasures. Watch!



https://www.facebook.com/groups/320431092109343/posts/1444696429
682798/?__cft__[0]=AZV6L8LoYdkH1omTq3aRI1mG7lIG8CKudOSsPy
2xV3R-
V608A36IVtQ2vwiZlGBhQolT3TdjHmqyEnLEGyX6aygXkKJQfGpzsUr4i
MyM6KMFU4n33lm4x27iarDzI5eBV3ZjnXkKdlu1X4HeOUMGxi0LRGZq
Cxtnhrnod2QyVIpc4fqrD6E_BVB7Kj_QLyU8mCsfsqOYRuFSQJ7Tge56
eVT8&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 

https://www.facebook.com/groups/320431092109343/posts/1444696429682798/?__cft__%5B0%5D=AZV6L8LoYdkH1omTq3aRI1mG7lIG8CKudOSsPy2xV3R-V608A36IVtQ2vwiZlGBhQolT3TdjHmqyEnLEGyX6aygXkKJQfGpzsUr4iMyM6KMFU4n33lm4x27iarDzI5eBV3ZjnXkKdlu1X4HeOUMGxi0LRGZqCxtnhrnod2QyVIpc4fqrD6E_BVB7Kj_QLyU8mCsfsqOYRuFSQJ7Tge56eVT8&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1444696429682798/?__cft__%5B0%5D=AZV6L8LoYdkH1omTq3aRI1mG7lIG8CKudOSsPy2xV3R-V608A36IVtQ2vwiZlGBhQolT3TdjHmqyEnLEGyX6aygXkKJQfGpzsUr4iMyM6KMFU4n33lm4x27iarDzI5eBV3ZjnXkKdlu1X4HeOUMGxi0LRGZqCxtnhrnod2QyVIpc4fqrD6E_BVB7Kj_QLyU8mCsfsqOYRuFSQJ7Tge56eVT8&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1444696429682798/?__cft__%5B0%5D=AZV6L8LoYdkH1omTq3aRI1mG7lIG8CKudOSsPy2xV3R-V608A36IVtQ2vwiZlGBhQolT3TdjHmqyEnLEGyX6aygXkKJQfGpzsUr4iMyM6KMFU4n33lm4x27iarDzI5eBV3ZjnXkKdlu1X4HeOUMGxi0LRGZqCxtnhrnod2QyVIpc4fqrD6E_BVB7Kj_QLyU8mCsfsqOYRuFSQJ7Tge56eVT8&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1444696429682798/?__cft__%5B0%5D=AZV6L8LoYdkH1omTq3aRI1mG7lIG8CKudOSsPy2xV3R-V608A36IVtQ2vwiZlGBhQolT3TdjHmqyEnLEGyX6aygXkKJQfGpzsUr4iMyM6KMFU4n33lm4x27iarDzI5eBV3ZjnXkKdlu1X4HeOUMGxi0LRGZqCxtnhrnod2QyVIpc4fqrD6E_BVB7Kj_QLyU8mCsfsqOYRuFSQJ7Tge56eVT8&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1444696429682798/?__cft__%5B0%5D=AZV6L8LoYdkH1omTq3aRI1mG7lIG8CKudOSsPy2xV3R-V608A36IVtQ2vwiZlGBhQolT3TdjHmqyEnLEGyX6aygXkKJQfGpzsUr4iMyM6KMFU4n33lm4x27iarDzI5eBV3ZjnXkKdlu1X4HeOUMGxi0LRGZqCxtnhrnod2QyVIpc4fqrD6E_BVB7Kj_QLyU8mCsfsqOYRuFSQJ7Tge56eVT8&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1444696429682798/?__cft__%5B0%5D=AZV6L8LoYdkH1omTq3aRI1mG7lIG8CKudOSsPy2xV3R-V608A36IVtQ2vwiZlGBhQolT3TdjHmqyEnLEGyX6aygXkKJQfGpzsUr4iMyM6KMFU4n33lm4x27iarDzI5eBV3ZjnXkKdlu1X4HeOUMGxi0LRGZqCxtnhrnod2QyVIpc4fqrD6E_BVB7Kj_QLyU8mCsfsqOYRuFSQJ7Tge56eVT8&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1444696429682798/?__cft__%5B0%5D=AZV6L8LoYdkH1omTq3aRI1mG7lIG8CKudOSsPy2xV3R-V608A36IVtQ2vwiZlGBhQolT3TdjHmqyEnLEGyX6aygXkKJQfGpzsUr4iMyM6KMFU4n33lm4x27iarDzI5eBV3ZjnXkKdlu1X4HeOUMGxi0LRGZqCxtnhrnod2QyVIpc4fqrD6E_BVB7Kj_QLyU8mCsfsqOYRuFSQJ7Tge56eVT8&__tn__=%2CO%2CP-R


July 7
  · 
#modelsoflight  #WELCOMENEWMEMBERS
Hi @everyone, two things today - Welcome to our new members - see the
list and guidance below and how the refraction of light cannot be explained
by particle bullet model of light; that the consequences of the model are
for refraction and how to test those. I will start with the second part.
In my post 2 days ago I showed how the particle bullet model of light can
explain both reflection and refraction. However, one consequence of this
model in the explanation of refraction is that light in a medium other than
air SHOULD TRAVEL FASTER.  If you do not remember how the model
leads to this crazy idea, please see my post from the day before
yesterday. At the time when this model was popular, there was no way to
measure the speed pf light in water or glass, so this consequence went
untested Armand Foucault measured it in 1849. The speed of light in air
was determined by Ole Romer in 1670 using astronomical methods. As
you know, the famous experiments that could only be explained by the
wave model of light (Young's double slit - 1801, and Fresnel's single slits
- 1820) were conducted much earlier, so nobody cared that the speed of
light in water was LESS than in air when Foucault measured it - I mean
for the battle of two models, as the wave model became dominant before,
so no one was surprised.  However, when our students are learning, they
can test this consequence for the speed of light in water right away if they
use a device called a laser distance meter used in construction. This
simple (relatively) simple device (costs about $20) sends a laser pulse to
an obstacle and using the delay of the returned pulse determines the
distance to the obstacle. It is calibrated for light traveling in air. So, if you
send the pulse through a transparent container with water and put an
obstacle on the other end, the measurement of the size of the container
will come our WRONG! Will it be more or less than the real one? What do
you think the particle bullet model predicts?
Now, it is important to remember that we are talking about MODELS  of
light. Therefore I always caution people from talking about light as a wave.
It is not a wave. Wave is one of the models of light (and a model means
simplification) that can explain SOME behaviors of light in SOME
circumstances but cannot explain many phenomena concerning light. So



light is not a wave. It just sometimes behaves like a wave. And sometimes
- does not...
Now, let's welcome our new members! If you just joined the goup you
would see a message about what to do to benefit from the group. Please
follow it closely and study what ISLE is at https://www.islephysics.net/.
This group is for those who wish to learn about the ISLE approach and
implement it in their classrooms (high school or college). We have tons of
free resources and a textbook that follows this approach. The website will
help you learn about all of those. Browse it slowly. And Welcome!  
https://www.facebook.com/groups/320431092109343/posts/1445408709
611570/?__cft__[0]=AZXpNob_-
sIJskSlJWI63MgqAAPgeGZ4FMZVpIojy53UiHO_liTMN--
YPLU1a8Am4wNSShJlaz_jzoCwYT8bkyM8oB-
6AXuzBJZdZ2Prsn07_hjeTl4ZQB9f8LFV0QyI9pNKVqzmuTRGsXy08kv
mmL5HkSaeBr7Tit8I00LqLQsc4-
ReMF6xXsRvYLZEmKZihQI&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
July 8
  · 
#wavemodeloflight
Hi @everyone! Yesterday I discussed the experiments of the speed of
light in different media that rejected the particle bullet model of light. I also
talked about the fact that the experiments that that model could not explain
were conducted earlier. Those are interference and diffraction
experiments. Those experiments and related mathematics are in Chapter
24 of our textbook. Today, I would like to show you how we approach this
chapter in the Instructor Guide. Reminder: to prepare your lessons using
our materials, you first read the relevant chapter of the textbook, then read
the Instructor guide chapter, and then do the activities in the ALG. This is
not the sequence for students, only for teachers.
So, here is the beginning of the Instructor Guide for chapter 24. Notice the
elements of this introduction: a general summary explaining the language
that we use, conceptual goals of the chapter (procedural goals are in the

https://www.facebook.com/groups/320431092109343/posts/1445408709611570/?__cft__%5B0%5D=AZXpNob_-sIJskSlJWI63MgqAAPgeGZ4FMZVpIojy53UiHO_liTMN--YPLU1a8Am4wNSShJlaz_jzoCwYT8bkyM8oB-6AXuzBJZdZ2Prsn07_hjeTl4ZQB9f8LFV0QyI9pNKVqzmuTRGsXy08kvmmL5HkSaeBr7Tit8I00LqLQsc4-ReMF6xXsRvYLZEmKZihQI&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1445408709611570/?__cft__%5B0%5D=AZXpNob_-sIJskSlJWI63MgqAAPgeGZ4FMZVpIojy53UiHO_liTMN--YPLU1a8Am4wNSShJlaz_jzoCwYT8bkyM8oB-6AXuzBJZdZ2Prsn07_hjeTl4ZQB9f8LFV0QyI9pNKVqzmuTRGsXy08kvmmL5HkSaeBr7Tit8I00LqLQsc4-ReMF6xXsRvYLZEmKZihQI&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1445408709611570/?__cft__%5B0%5D=AZXpNob_-sIJskSlJWI63MgqAAPgeGZ4FMZVpIojy53UiHO_liTMN--YPLU1a8Am4wNSShJlaz_jzoCwYT8bkyM8oB-6AXuzBJZdZ2Prsn07_hjeTl4ZQB9f8LFV0QyI9pNKVqzmuTRGsXy08kvmmL5HkSaeBr7Tit8I00LqLQsc4-ReMF6xXsRvYLZEmKZihQI&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1445408709611570/?__cft__%5B0%5D=AZXpNob_-sIJskSlJWI63MgqAAPgeGZ4FMZVpIojy53UiHO_liTMN--YPLU1a8Am4wNSShJlaz_jzoCwYT8bkyM8oB-6AXuzBJZdZ2Prsn07_hjeTl4ZQB9f8LFV0QyI9pNKVqzmuTRGsXy08kvmmL5HkSaeBr7Tit8I00LqLQsc4-ReMF6xXsRvYLZEmKZihQI&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1445408709611570/?__cft__%5B0%5D=AZXpNob_-sIJskSlJWI63MgqAAPgeGZ4FMZVpIojy53UiHO_liTMN--YPLU1a8Am4wNSShJlaz_jzoCwYT8bkyM8oB-6AXuzBJZdZ2Prsn07_hjeTl4ZQB9f8LFV0QyI9pNKVqzmuTRGsXy08kvmmL5HkSaeBr7Tit8I00LqLQsc4-ReMF6xXsRvYLZEmKZihQI&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1445408709611570/?__cft__%5B0%5D=AZXpNob_-sIJskSlJWI63MgqAAPgeGZ4FMZVpIojy53UiHO_liTMN--YPLU1a8Am4wNSShJlaz_jzoCwYT8bkyM8oB-6AXuzBJZdZ2Prsn07_hjeTl4ZQB9f8LFV0QyI9pNKVqzmuTRGsXy08kvmmL5HkSaeBr7Tit8I00LqLQsc4-ReMF6xXsRvYLZEmKZihQI&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1445408709611570/?__cft__%5B0%5D=AZXpNob_-sIJskSlJWI63MgqAAPgeGZ4FMZVpIojy53UiHO_liTMN--YPLU1a8Am4wNSShJlaz_jzoCwYT8bkyM8oB-6AXuzBJZdZ2Prsn07_hjeTl4ZQB9f8LFV0QyI9pNKVqzmuTRGsXy08kvmmL5HkSaeBr7Tit8I00LqLQsc4-ReMF6xXsRvYLZEmKZihQI&__tn__=%2CO%2CP-R


Introduction to the whole book), a list of non-traditional problems and a
discussion of student difficulties. These elements are in every chapter.
What will follow is the discussion step by step how to help student achieve
the goals and overcome the difficulties; what activities to use, what
problems to assign, etc. I am also attaching the intro page to this chapter
in the textbook, so that you can see possible "Needs to Know" for this
chapter.
Chapter 24 Wave optics
In Chapter 22, the first chapter on optics, students learned that observable
light phenomena can be explained using the ray or particle-bullet models
of light and assuming that light behaves in a similar way to a wave.
However, we did not resolve the issue and continued to study mirrors and
lenses using a particle model of light (represented by light rays). In this
chapter, students will learn about experimental evidence that cannot be
explained by the particle-bullet model and start building the wave model
of light.
We focus on interference and diffraction in this chapter and do not touch
on the polarization of light, which is covered in the following chapter
(Chapter 25, Electromagnetic Waves). Notice there is a slight change of
language here—we do not use the term diffraction grating but instead call
the gratings interference gratings, or sometimes just gratings. The reason
for this is that in the book we are treating each slit in a grating as infinitely
narrow. This simplifies the analysis to the interference (superposition) of
simple circular waves, avoiding complications that result from taking into
account the diffraction on finite-width slits. To emphasize this, we do not
use the term diffraction grating but instead call the gratings interference
gratings. We use the term diffraction to describe the pattern obtained
when light is incident on a single slit. When we study diffraction, the slits
are not considered infinitely narrow. We discuss the interference of light
produced by different parts of the same slit. Because this model is not
applicable to the grating (where light that passes through different slits
interferes on the screen), we do not call it a diffraction grating.
Content-based learning goals of the chapter are listed below.
Students should be able to:
1. “Read and write” with wave fronts and rays.
2. Use Huygens’ principle to explain interference and diffraction
phenomena.



3. Apply the superposition principle to explain interference effects.
4. Analyze qualitatively and quantitatively situations involving laser light
passing through two slits, one slit, multiple slits, gratings, and thin films.
Identify path length difference and phase difference.
5. Determine resolving power of optical instruments, including eyes.
6. Design an experiment to determine the slit separation in a double-slit
experiment.
7. Design an experiment to determine the slit width in a single-slit
experiment.
8. Design an experiment to determine the wavelength of different colors
of light using a grating.
9. Design an experiment to determine the number of slits per mm in a
grating.
10. Apply knowledge of wave optics to explain and analyze technological
and biological applications.
Nontraditional end-of-chapter questions and problems
Evaluate (reasoning or solution…) (EVA): Q24.17, P24.27, P24.28,
P24.62
Make judgment (MJU): Q24.12, Q24.13, P24.19
Multiple possibility and tell all (MPO): Q24.24, P24.2, P24.4, P24.18,
P24.38, P24.39, P24.46, P24.47, P24.50
Design an experiment (or pose a problem) (DEX): Q24.10, P24.2, P24.14,
P24.49
Problem based on real data (that students can collect by themselves)
(RED): P24.17, P24.45, P24.62, P24.67
Brief summary of student difficulties with wave optics
The biggest conceptual difficulty that comes from instruction is when
students think that light is a wave after working through the material in this
chapter. They need to distinguish between the phenomenon and the
model. A wave is just one model of light phenomenon. One of the
difficulties is moving between representations such as rays and wave
fronts, another one is reconciling the mathematical description of double
slit interference with the qualitative analysis and not connecting the waves
language with the phenomenon (how does the interference maximum or
minimum look in the real world?). A question that shows how good this
reconciliation is, is when students have to decide how a certain change
(slit separation, wavelength) will affect the total number of maxima that



appear behind the grating. A major difficulty is considering the effect of a
slit on a passing wave – what will happen to the interference pattern if one
of the slits is covered? If a part of both slits is covered? Remembering that
the frequency of the wave is determined by the source and the speed is
determined by the medium and not by wavelength is also a challenge.
Visually distinguishing the effects of diffraction on a slit (bending of light
around it) and interference due to multiple slits is difficult unless students
have seen the interference/diffraction pattern on a screen and analyzed
their observations.



https://www.facebook.com/groups/320431092109343/posts/1446019722
883802/?__cft__[0]=AZV7qi982UC3OzFYx0QGBPYdytUDXP-
fBmjzjjBXPkSzV3pSWsF_u5Qt5rhAQz-ZDDnEHpr5Xem-
uRN9HgMWBkn_T5fUgc24I5wkuKV2R2bBHk4yc2dRu9vg9HmEL_v0hJ
MUzRXnd7OwcmMYCZJWLpV6bccG3ko3boIMybaMuTfzop_1x-
iKdFm0kK1IrDZUBY4&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
July 10
  · 
#modelsoflight
Hi @everyone, I continue with the experiments that help students devise
the wave model of light. This is the famous Young's experiment but done
very cleverly with a laser. To reproduce it in your classroom, you will need
a beam expander to widen the laser beam so that is can go through wide
slits separated by clearly visible distance. We treat is as an observational
experiment for the students to come up with the idea that the behavior of
light can be explained if we assume that it is similar to a wave. However,
to come up with this idea, they should be familiar with the Huygens
principle from mechanical waves, so do not skip it teaching mechanical
waves. Here is the activity.
24.1 YOUNG’S DOUBLE SLIT EXPERIMENT
OALG 24.1.1 OBSERVE AND EXPLAIN
a. In the following video https://mediaplayer.pearsoncmg.com/.../sci-
OALG-24-1-1observe laser light first shining on two wide slits and then on
two narrow slits.
b. Draw a careful sketch of what you observe on the screen in both
experiments. Compare and contrast the results. Can the outcomes of
these two experiments be explained using the particle-bullet model of
light? The wave model of light?
c. Use Huygens’ principle that you learned in Chapter 11 to explain the
pattern on the screen in the second experiment with narrow slits. Is it
possible for bullets to arrive at the same location and cancel each other?

https://www.facebook.com/groups/320431092109343/posts/1446019722883802/?__cft__%5B0%5D=AZV7qi982UC3OzFYx0QGBPYdytUDXP-fBmjzjjBXPkSzV3pSWsF_u5Qt5rhAQz-ZDDnEHpr5Xem-uRN9HgMWBkn_T5fUgc24I5wkuKV2R2bBHk4yc2dRu9vg9HmEL_v0hJMUzRXnd7OwcmMYCZJWLpV6bccG3ko3boIMybaMuTfzop_1x-iKdFm0kK1IrDZUBY4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1446019722883802/?__cft__%5B0%5D=AZV7qi982UC3OzFYx0QGBPYdytUDXP-fBmjzjjBXPkSzV3pSWsF_u5Qt5rhAQz-ZDDnEHpr5Xem-uRN9HgMWBkn_T5fUgc24I5wkuKV2R2bBHk4yc2dRu9vg9HmEL_v0hJMUzRXnd7OwcmMYCZJWLpV6bccG3ko3boIMybaMuTfzop_1x-iKdFm0kK1IrDZUBY4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1446019722883802/?__cft__%5B0%5D=AZV7qi982UC3OzFYx0QGBPYdytUDXP-fBmjzjjBXPkSzV3pSWsF_u5Qt5rhAQz-ZDDnEHpr5Xem-uRN9HgMWBkn_T5fUgc24I5wkuKV2R2bBHk4yc2dRu9vg9HmEL_v0hJMUzRXnd7OwcmMYCZJWLpV6bccG3ko3boIMybaMuTfzop_1x-iKdFm0kK1IrDZUBY4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1446019722883802/?__cft__%5B0%5D=AZV7qi982UC3OzFYx0QGBPYdytUDXP-fBmjzjjBXPkSzV3pSWsF_u5Qt5rhAQz-ZDDnEHpr5Xem-uRN9HgMWBkn_T5fUgc24I5wkuKV2R2bBHk4yc2dRu9vg9HmEL_v0hJMUzRXnd7OwcmMYCZJWLpV6bccG3ko3boIMybaMuTfzop_1x-iKdFm0kK1IrDZUBY4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1446019722883802/?__cft__%5B0%5D=AZV7qi982UC3OzFYx0QGBPYdytUDXP-fBmjzjjBXPkSzV3pSWsF_u5Qt5rhAQz-ZDDnEHpr5Xem-uRN9HgMWBkn_T5fUgc24I5wkuKV2R2bBHk4yc2dRu9vg9HmEL_v0hJMUzRXnd7OwcmMYCZJWLpV6bccG3ko3boIMybaMuTfzop_1x-iKdFm0kK1IrDZUBY4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1446019722883802/?__cft__%5B0%5D=AZV7qi982UC3OzFYx0QGBPYdytUDXP-fBmjzjjBXPkSzV3pSWsF_u5Qt5rhAQz-ZDDnEHpr5Xem-uRN9HgMWBkn_T5fUgc24I5wkuKV2R2bBHk4yc2dRu9vg9HmEL_v0hJMUzRXnd7OwcmMYCZJWLpV6bccG3ko3boIMybaMuTfzop_1x-iKdFm0kK1IrDZUBY4&__tn__=%2CO%2CP-R


Is it possible for two waves to arrive at the same location and cancel each
other?
d. Read and interrogate text on pages 752-753 in the textbook and
compare the textbook explanations with yours.

https://www.facebook.com/groups/320431092109343/posts/1447156469
436794/?__cft__[0]=AZX_xlpO6yej5oheCxdZw81qXMb-
q4SWxB3v1i9z62pjYM5WiPtsEScx59l37PzcAO_o5CcFtIfZ3qy9G-
LEhc6dgW7Umn3gsM-
F0z0NjOOkKUSuWwG0iTqQtxuqoXMIfvzCEJeOausGbskGOsnu1lO-
DrNVyuydxwFCInu3J95j3jOl12GSW8YQVGLEUVgmqkA&__tn__=%2C
O%2CP-R

Eugenia Etkina
Admin
  · 
July 11
  · 
#wavemodeloflight
Hi @everyone ! I continue with the wave model of light. If you watched the
video in my post yesterday or are familiar with the pattern produced by

https://www.facebook.com/groups/320431092109343/posts/1447156469436794/?__cft__%5B0%5D=AZX_xlpO6yej5oheCxdZw81qXMb-q4SWxB3v1i9z62pjYM5WiPtsEScx59l37PzcAO_o5CcFtIfZ3qy9G-LEhc6dgW7Umn3gsM-F0z0NjOOkKUSuWwG0iTqQtxuqoXMIfvzCEJeOausGbskGOsnu1lO-DrNVyuydxwFCInu3J95j3jOl12GSW8YQVGLEUVgmqkA&__tn__=%2CO%2CP-R
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laser light going through two narrow closely positioned slits, you
remember that in addition to closely spaced bright and dark spots you see
another pattern - the wider bright bands separated by dark bands. It looks
like the first pattern is "inside" the second. When we ask our students to
explain the double slit pattern, we ignore this "larger" second pattern. But
why is it there?
You can use it as the future "need to know". To explain the narrow bands
the students use the idea of interference of the waves created by the slits
(Huygens principle) assuming that each slid is so narrow that is acts as a
point like source. When the slits are very narrow, this assumption works
and the explanation of the double slit pattern can be experimentally tested
(see the OALG file for Chapter 24, Section 1, posted here)
Once the students have constructed this classic double slit explanation,
they are ready to focus on the second pattern that they ignored before. I
am pasting the activity and the beautiful video done by Gorazd Planinsic.
OALG 24.5.1 OBSERVE AND EXPLAIN
In previous activities involving two or more slits, we used very narrow slits
and considered them to be point-like wave sources. In the following video
one of the two slits in a double slit experiment is slowly covered
https://mediaplayer.pearsoncmg.com/.../sci-OALG-24-5-1. Observe the
changes in the patterns on the screen and suggest an explanation. Hint:
what would a pattern look like if each slit were infinitely thin as we
assumed in al previous experiments?



https://www.facebook.com/groups/320431092109343/posts/1447833402
702434/?__cft__[0]=AZVJCwqBAT20OAOlckVyoDmQOSbWp7gjsKEb8
W5YtVGtsXfw_lJz4-
HAvu7rA2RW2Mq9KpOJGAOfBGcSlw_Qy_ldVDahuD_ZYJAF-
e_B8sg44WVWVxIbIbqc2aQcT6FzqbjmgN8y-gN2b5BqOfmVtZhU7L-
jiaS1By44Uus0748rWPH_HOenAHvzjzh5g-
bo0Fk&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
July 13
  · 
#applicationexperiments
Hi @everyone! I usually post about the processes that help student
construct and test physics ideas. This process is at the heart of ISLE.
However, there is another aspect of the ISLE approach that is very
important. And it is reflected in the name of our Facebook group and in the
title of the textbook where the ISLE approach is implemented. You
guessed right - it is the APPLICATION part. As you remember, we group
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all experiments that students perform or observe into 3 groups -
observational (help students develop explanations and models), testing
(help students test the explanations and models that they have created)
and application (help students apply developed ideas to solve practical
problems) (reminder: we do not use the term DEMOS - why?). The
application experiments not only provide the students connections to real
world and allow them to combine several tested ideas that they have
created themselves, but also provide connections to the engineering. If
you are a US physics teacher, you know how important it is to provide
these connections according to the NGSS (Next Generation Science
Standards). Below is an example of the application experiment in wave
optics. If you have done wit with your students, please share their designs!
Note: in the ALG and OALG the Application experiment activities have a
title Design and Experiment. You can use them for labs.
DESIGN AN EXPERIMENT
You have probably noticed that stars have different colors—some are
white, some are yellowish, and some are reddish. Does this mean that
stars of a red color do not emit any blue light? Astronomers use an
instrument called a spectrograph to analyze the color composition of
starlight. The central mechanism of a spectrograph is a grating. Work with
your group mates to design a simple version of a spectrograph, an
apparatus that will allow you to separate different colors of light emitted by
a lamp on your desk (that emits light very similar to the light emitted by
many stars) and will also allow you to measure the wavelengths of these
different colors. Draw a picture of the apparatus and explain how it works.
Then use equipment on your desk to build the device and use it to study
the spectra of two sources provided by the instructor. After you
investigated the spectra, prepare to share your designs and findings with
the rest of the class.
Please do not forget to like or comment on the post to make it more visible.

https://www.facebook.com/groups/320431092109343/posts/1448809882
604786/?__cft__[0]=AZUVROWiEK6DljJ-
iVM84wuy6mZHR5Txwyv9ZC35xnsYUnWaqtZH1W8iGHSyjW49ilIkWXn
FXEgilJJ1T4yJOy40sfo9GDv-
OgQGdxbJCr5nMq0X4drK4yThhojtCkOVPrz9dsCm0IQxzdJ6ObZ4tS-

https://www.facebook.com/groups/320431092109343/posts/1448809882604786/?__cft__%5B0%5D=AZUVROWiEK6DljJ-iVM84wuy6mZHR5Txwyv9ZC35xnsYUnWaqtZH1W8iGHSyjW49ilIkWXnFXEgilJJ1T4yJOy40sfo9GDv-OgQGdxbJCr5nMq0X4drK4yThhojtCkOVPrz9dsCm0IQxzdJ6ObZ4tS-gx0NWVEIKXXSVPZak5iKECpJyLrgVpQeyrzkHkZGw5Lo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1448809882604786/?__cft__%5B0%5D=AZUVROWiEK6DljJ-iVM84wuy6mZHR5Txwyv9ZC35xnsYUnWaqtZH1W8iGHSyjW49ilIkWXnFXEgilJJ1T4yJOy40sfo9GDv-OgQGdxbJCr5nMq0X4drK4yThhojtCkOVPrz9dsCm0IQxzdJ6ObZ4tS-gx0NWVEIKXXSVPZak5iKECpJyLrgVpQeyrzkHkZGw5Lo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1448809882604786/?__cft__%5B0%5D=AZUVROWiEK6DljJ-iVM84wuy6mZHR5Txwyv9ZC35xnsYUnWaqtZH1W8iGHSyjW49ilIkWXnFXEgilJJ1T4yJOy40sfo9GDv-OgQGdxbJCr5nMq0X4drK4yThhojtCkOVPrz9dsCm0IQxzdJ6ObZ4tS-gx0NWVEIKXXSVPZak5iKECpJyLrgVpQeyrzkHkZGw5Lo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1448809882604786/?__cft__%5B0%5D=AZUVROWiEK6DljJ-iVM84wuy6mZHR5Txwyv9ZC35xnsYUnWaqtZH1W8iGHSyjW49ilIkWXnFXEgilJJ1T4yJOy40sfo9GDv-OgQGdxbJCr5nMq0X4drK4yThhojtCkOVPrz9dsCm0IQxzdJ6ObZ4tS-gx0NWVEIKXXSVPZak5iKECpJyLrgVpQeyrzkHkZGw5Lo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1448809882604786/?__cft__%5B0%5D=AZUVROWiEK6DljJ-iVM84wuy6mZHR5Txwyv9ZC35xnsYUnWaqtZH1W8iGHSyjW49ilIkWXnFXEgilJJ1T4yJOy40sfo9GDv-OgQGdxbJCr5nMq0X4drK4yThhojtCkOVPrz9dsCm0IQxzdJ6ObZ4tS-gx0NWVEIKXXSVPZak5iKECpJyLrgVpQeyrzkHkZGw5Lo&__tn__=%2CO%2CP-R


gx0NWVEIKXXSVPZak5iKECpJyLrgVpQeyrzkHkZGw5Lo&__tn__=%2
CO%2CP-R

Eugenia Etkina
Admin
  · 
July 14
  · 
#whatmaterialstogivetostudents
Hi @everyone! Yesterday I posted an application experiment for wave
optics and Divine Elbo asked an excellent question: are the students
limited to the materials that we give them or can they use anything they
want? I responded to his question in yesterday's post for that specific
experiment, but today I want to talk about this question in general. Should
we tell the students what materials they can use when they are designing
an experiment with a specific goal or let them choose? 
A study that we did a long time ago shows that if we tell them exactly what
is available, they might try to design an experiment to use all of those
materials and basically turn the activity into searching for the "right
answer". So, giving the list on hand is narrowing the task but on the other
hand is removing the creativity from the process. The former is good when
we are short on time, but the second is problematic as one of our goals is
to unleash creativity. 
So, here is my suggestion: when the experiment is relatively
straightforward and there is only one basic way to do it , then provide the
students with the list of equipment. If the experiment allows for many
different approaches, provide the most technical part and let them ask for
the rest. And sometimes, do not give any lists just tell them to come and
ask for whatever they need. 
The paper with the study about affordances and constraints of the lists of
equipment is attached.
https://www.facebook.com/groups/320431092109343/posts/1449324965
886611/?__cft__[0]=AZU9m4Rl6KCOiwn_2EsAbm12rOLJhrngcSALUo
mq7uMmGfR_qjKrONcX950x3aTuxbSzzeudIY8PwrdFxwPhlIQEwRRIxs
COgne37TjFZ3h1McMYw-
Lj0sifwVLg1yjzOHO7dVvz3dCLw8YJZYhhNtBt7-ZVQq9laLibIJjkFH-
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WkD4lmEFu7IpDvtcxsFpcre0umHVZ50d0wgWpHNFqqXxg&__tn__=%2
CO%2CP-R

Eugenia Etkina
Admin
  · 
July 15
  · 
#youcannotprovenanythinginphysics
While the author of this video is not my favorite (as he  approaches
learning from a misconception view point), this video gets at the heart of
the ISLE process - disproving wild ideas is science, looking for evidence
to support them, is not. That is why claim-evidence-reasoning approach is
not really scientific. Watch it, it's very useful.

https://www.facebook.com/groups/320431092109343/posts/1449794422
506332/?__cft__[0]=AZXNL_8iEglhlsatJ3BXYiVXWAuKfKASl1Gf8s9Wd
h3CYORi2bqWIiLH2sVlXVx4O9Q5I2zNCqWxg6W2Lo-wTWDfa-
n3BYhn__XD2dE3V-YWqbWFl3UOVdTragaiENLVOEb8knmL-
MA19XOfQ3TAxBMpH5XXWQ8K2usVlXhBELLLvp1vCH9Z3mEtKmSl4
vHKRPfZWYE4AMUADRHNv2qXWNDN&__tn__=%2CO%2CP-R
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Eugenia Etkina
Admin
  · 
July 16
  · 
#womeninphysics
And here is another woman who did not get the Nobel prize she totally
deserved. I remember the time when pulsars were discovered as my
father was a radio physicist and he talked about them when I was a little
girl. At that time there was no explanation and he used the term that I
remember forever - little green men. The fast pulsating signals were
thought to be produced by intelligent life. A lot of physics was needed to
explain the mysterious oscillations but the fact that we knew that they
existed was due to a graduate student - Joselyn Bell. Read more about
her and you will be very impressed by this woman.



https://www.facebook.com/groups/320431092109343/posts/1450313165
787791/?__cft__[0]=AZXesu5yztvfNasDnNu0NoKEAVLNn6tazzF-U-
kPNU_UmekkTaPVOkru5hXoawGeOkgPW1MbvWLEktvryc99d27Khpkx
OLwdYq5ytOc_5yPeF2Y3cKbFG4gAf4yUZgTX5B5RDQmsyvAivf5isiDp
wOrF7k9rSoPvky_e6qcsMsZu3s-
CzfnXVv9YTRN4hwF1tYTFjJaBvX9RjI0mFWEp93Eq&__tn__=%2CO%
2CP-R

Eugenia Etkina
Admin
  · 
July 17
  · 
#wavemodeloflight
Hi @everyone! We have been discussing how to help our students
construct the wave model of light. Imagine, that they have learned
everything in Chapter 24 and are familiar with interference, diffraction,
resolving power, etc. - all of the phenomena that can be explained is we
assume that light behaves like a wave. But what is waving in this wave?
To answer this question, the students need to learn about another
property of light - polarization. It is polarization that made people come up
with some wild ideas about what is waving in the light wave. Because light
turned out to be possible to be polarized. And only transverse waves can
be polarized. But transversed waves can only propagate in solids as they
require sheer deformation. But light propagates in a vacuum. Which
means that vacuum is in fact full of a solid material which is weightless
and invisible BUT behaves lie a solid. If anything is more wild than this
idea, I don't know. But it is all a true story and the solid was called ETHER.
So, are you ready for the exploration of polarization? Here are activities
from the Active Learning Guide, Chapter 25.
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https://www.facebook.com/groups/320431092109343/posts/1451152339
037207/?__cft__[0]=AZUcXs8CstmOqmh0kKYt_-
aTCOi1VG2ItGN54B3EABCuRJ0hvarI05fNfWFt7imsGnSi9g1PCV0Jtfix
4EsR8oj2XCJlb5eLOI2ul7jl_7x4kPXwrXkCmkbG69manE2hZ3WX8HKiy
uJ5xOw9XYR9UDLdIBpdaNJZk0ppKIgZPWRYoNeWQYcAab41pZzy6x
o2YJs&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
July 18
  · 
#electromagneticwaves
Hi all Exploring and Applying Physics people! Two things today - I will
continue with what waving in the light wave and we welcome our new
members - the list is below.
First - light and waves. Light is not a wave. We actually do not know
exactly what it is but we know that sometimes it behaves like a wave.
When we use the word "like" talking about something, we acknowledge
that we are using an analogy, not meaning that two things are the same.
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For example, when we say that electric current behaves similar to flowing
water in some situations, we are very clear that electric current IS NOT
water, but we can use our knowledge of water to explain and predict some
of the phenomena involving electric current (and some we cannot explain).
The latter part of the sentence is crucial for understanding the limitations
of analogies. Notice when we say current flows, we do not use "like", we
speak about current metaphorically as a fluid. From the analogy as a
cognitive device we moved to a metaphor as a figure of speech. Do you
see the difference? 
The same is true for light. As long as we keep "LIKE" talking about it
having wave-like properties, we acknowledge that in some cases the wave
analogy for light might not work. It is very important to keep this in mind.
Now, let's move to what is waving in that wave model of light. We know
that it is not material, or substance or any "stuff" (unless you want to bring
up ether, whose existence was disproved by the experiments by
Michelson and Morley in 1886) as it can b e polarized (see my post form
yesterday). But even before those experiments, the work of James
Maxwell  in 1861 showed that there is a possibility of a transverse wave
moving in a vacuum without ether. That wave was a wave of changing
electric and magnetic fields. How did he do it? Where do famous
Maxwell–Heaviside equations come from? To understand the story, you
need to first go back to Chapter 21, last section, that summarizes what
people knew about electric and magnetic fields before Maxwell. Then
proceed to reading the screenshot that I posted here. And please post
comments or just like this post to make it more visible. Thank you.



https://www.facebook.com/groups/320431092109343/posts/1451445802
341194/?__cft__[0]=AZXJaaOIA3BZLzPWius2YO6p03yfjtDBScRStdTF
5XfSQMwucRBNuutS-
BrxUbAx2XCk3SAwpeW0wNEc_GlmvJ2H_nRwqbbJJUUrRFwwCAeQ4
YSjzDrJX6d_iRkhD5MP2ABnTzUBq0LA2WLPcxBo31T8rZXqls4nMcYd
CLuQ9g00q2JYv6VjdmHbSi-9H17Co5Q&__tn__=%2CO%2CP-R

Eugenia Etkina
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Admin
  · 
July 20
  · 
#labsinISLE
Hi @everyone! I continue the discussion that was started yesterday by
Kateryna Kushnir. It is important to stress that in the ISLE approach there
is NO separation of student learning into "theory" and labs. Student
learning is one continuous process as was said by David Brookes. It starts
with them observing new phenomena (could be done in a lab), finding
patterns (could be done in a lab), devising explanations, designing
experiments to test those (could be done in a lab), revising and improving
explanation (could be done in a lab), and applying new ideas for all kinds
of problem solving (some of it could be done in a lab). Therefore, lab work
is an integral part of learning physics, not an add on after students got the
theory portion in lecture, class, lesson, etc. The students are the creators
of models, hypotheses, explanations and thus the labs are not verification
or application of something that somebody told them but a natural part of
the construction of physics knowledge THE SAME WAY as physicists do
it. In physics there are people who are experimentalists and people who
are theorists. In old times those two kinds were usually the same person
(Galileo was both). But now those two kinds of physicists work together to
produce the knowledge that our students have to reconstruct. Only in the
ISLE approach we want them to play both roles working in groups to
experience the true nature of physics. NGSS tell us that science practices
should be integrated into the learning of disciplinary core ideas and cross
cutting concepts. The ISLE approach shows you HOW to do it and
provides materials to help you guide your students in the classroom. The
hard part is to navigate the myriad of those materials. This is exactly what
the purpose of this group is. That is why I run monthly workshops for each
unit of the physics course, and that is why we have introductory workshops
in the summer. This summer, there are 3: the weeklong at Rutgers
(happened in early July), an 8-hour long at the AAPT - just happened, and
an 8-hour long that is to happen tomorrow and on Saturday.  If you wish
to learn how to implement the ISLE approach, please read all posts, pose
questions here, attend the workshops, and if all this is not enough, send
me an email at eugenia.etkina@gse.rutgers.edu



And of course, use https://www.islephysics.net/ and the FILES posted
here.

https://www.facebook.com/groups/320431092109343/posts/1452558182
229956/?__cft__[0]=AZUQGsyk3KYxsrqbjwxKXObTmMb76GW43DmTa
gcM7si7CGv3RG-LbOeh4ltgLA0-
MtBtwE5wjZ31pDRdWxBs7c0uLijdmQqJsimo44c-OCI-
rtVB4MedWZrtKJstpKqwqhSG8ph05y2DIvMUWbBnZIgcEUjrAWcKOrnJ
ssoq1qGdsA4Zg-21KXDtFL9ydhze8hQ&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
July 24 at 9:21 PM
  · 
Hi all! Two things today: First, we have a huge influx of new members and
we would like to welcome them. Welcome!!! Please make sure you follow
instructions in the message that you received when you first logged into
the group to learn what the group is about and how to use it. Most
importantly, visit https://www.islephysics.net/ and explore ALL TABS, and
second, try to check messages posted here every day. 
Second, I would like to ask all of you if you think that our workshops in the
coming school year should again start from kinematics and go on chapter
by chapter or address the chapters that we did not have time to start this
year - kinetic molecular theory, thermodynamics, etc. What do you think?
My intention is to start from kinematics again, but I would welcome your
ideas, please comment! And again - welcome to our new members!

https://www.facebook.com/groups/320431092109343/posts/1454756698
676771/?__cft__[0]=AZW3y9775fUWBWl312dHzabc8eSsy_PZUT1OM
MP2KtgaKfD3DmYeEdPhmdQajRrwNTnzemO-
asDqmLW3AVkreKoh90_7JzQDZIfa91yjaeI9r_GilozKIIFzXFrdwsDtG38
AccuZ_PoTsqV3WBNqZt_MtYBkjj2ZQvYH2DQlS3Vt58zN7TaNgsxtxTm
i_niWjIE&__tn__=%2CO%2CP-R
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Eugenia Etkina
Admin
  · 
July 26 at 7:02 AM
  · 
Hi all, this is the message to welcome our new members. We had a huge
influx in the last couple of days and I saw that many of those who
requested access and were accepted think that this is a group for
Modeling Instruction. It is not. This group is for those who wish to learn
and implement the Investigative Science Learning Environment approach
to learning physics (short ISLE, please see islephysics.net to learn more).
While ISLE is compatible with modeling instruction and many aspects are
similar, it is not Modeling Instruction. It differs from MI in the process that
students use to construct knowledge, in the reasoning that students
develop and how they develop it, in different representations that are used
and in different approaches to assessment. The MI and ISLE are
complimentary but not the same. This said, we love to have you here and
hope that you will combine your knowledge of MI and the new knowledge
of ISLE to help your students learn to think like physicists and fall in love
with physics.
Welcome, our new members!
Please investigate all table on islephysics.net website and contact your
Pearson rep to get a copy of College Physics: Explore and Apply (AP
Edition) to teach AP 1 and 2 and honors physics. It comes with free Active
Learning Guide, Online Active Learning guide, Instructor Guide and about
400 freely available physics experiment videos at
https://media.pearsoncmg.com/aw/aw_etkina_cp_2/videos/

https://www.facebook.com/groups/320431092109343/posts/1455454961
940278/?__cft__[0]=AZUqiZRYb70mDP206BZ3EhqQTHiH4xVpXOMc9
5D5N5KHST-
A2TeLeO5zeKKq9NxTWeqR0blN_RG_0lYTbX6SkDpLIKtVEn04D-
kiFCKP2oNYGW4oiJn-mSaRUDnhuIobzhh7l22HhgEF0-
lsmIuP2dyuinIrCs0T6m5gJlQ7Hs_tT5X4b4d6hYBNzKdkZX3n5_Q&__tn
__=%2CO%2CP-R

https://www.facebook.com/groups/320431092109343/posts/1455454961940278/?__cft__%5B0%5D=AZUqiZRYb70mDP206BZ3EhqQTHiH4xVpXOMc95D5N5KHST-A2TeLeO5zeKKq9NxTWeqR0blN_RG_0lYTbX6SkDpLIKtVEn04D-kiFCKP2oNYGW4oiJn-mSaRUDnhuIobzhh7l22HhgEF0-lsmIuP2dyuinIrCs0T6m5gJlQ7Hs_tT5X4b4d6hYBNzKdkZX3n5_Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1455454961940278/?__cft__%5B0%5D=AZUqiZRYb70mDP206BZ3EhqQTHiH4xVpXOMc95D5N5KHST-A2TeLeO5zeKKq9NxTWeqR0blN_RG_0lYTbX6SkDpLIKtVEn04D-kiFCKP2oNYGW4oiJn-mSaRUDnhuIobzhh7l22HhgEF0-lsmIuP2dyuinIrCs0T6m5gJlQ7Hs_tT5X4b4d6hYBNzKdkZX3n5_Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1455454961940278/?__cft__%5B0%5D=AZUqiZRYb70mDP206BZ3EhqQTHiH4xVpXOMc95D5N5KHST-A2TeLeO5zeKKq9NxTWeqR0blN_RG_0lYTbX6SkDpLIKtVEn04D-kiFCKP2oNYGW4oiJn-mSaRUDnhuIobzhh7l22HhgEF0-lsmIuP2dyuinIrCs0T6m5gJlQ7Hs_tT5X4b4d6hYBNzKdkZX3n5_Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1455454961940278/?__cft__%5B0%5D=AZUqiZRYb70mDP206BZ3EhqQTHiH4xVpXOMc95D5N5KHST-A2TeLeO5zeKKq9NxTWeqR0blN_RG_0lYTbX6SkDpLIKtVEn04D-kiFCKP2oNYGW4oiJn-mSaRUDnhuIobzhh7l22HhgEF0-lsmIuP2dyuinIrCs0T6m5gJlQ7Hs_tT5X4b4d6hYBNzKdkZX3n5_Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1455454961940278/?__cft__%5B0%5D=AZUqiZRYb70mDP206BZ3EhqQTHiH4xVpXOMc95D5N5KHST-A2TeLeO5zeKKq9NxTWeqR0blN_RG_0lYTbX6SkDpLIKtVEn04D-kiFCKP2oNYGW4oiJn-mSaRUDnhuIobzhh7l22HhgEF0-lsmIuP2dyuinIrCs0T6m5gJlQ7Hs_tT5X4b4d6hYBNzKdkZX3n5_Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1455454961940278/?__cft__%5B0%5D=AZUqiZRYb70mDP206BZ3EhqQTHiH4xVpXOMc95D5N5KHST-A2TeLeO5zeKKq9NxTWeqR0blN_RG_0lYTbX6SkDpLIKtVEn04D-kiFCKP2oNYGW4oiJn-mSaRUDnhuIobzhh7l22HhgEF0-lsmIuP2dyuinIrCs0T6m5gJlQ7Hs_tT5X4b4d6hYBNzKdkZX3n5_Q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1455454961940278/?__cft__%5B0%5D=AZUqiZRYb70mDP206BZ3EhqQTHiH4xVpXOMc95D5N5KHST-A2TeLeO5zeKKq9NxTWeqR0blN_RG_0lYTbX6SkDpLIKtVEn04D-kiFCKP2oNYGW4oiJn-mSaRUDnhuIobzhh7l22HhgEF0-lsmIuP2dyuinIrCs0T6m5gJlQ7Hs_tT5X4b4d6hYBNzKdkZX3n5_Q&__tn__=%2CO%2CP-R


Eugenia Etkina
Admin
  · 
July 29 at 3:46 PM
  · 
#kinematicsworkshop
Hi all Exploring and Applying Physics people, I made a typo in my
yesterday's post, I wrote September instead of August. It is August 12, 9
am US West coast time, 12 pm East coast time and 6 pm Central
European time. If you plan to attend the workshop, there is homework to
do. Starting now will give you enough time to prepare. You will need to
know the foundations of the ISLE approach, how we start the first day of
class, and how to teach your students interrogate scientific texts. I am
attaching the shortest paper about ISLE here, and I invite you to read the
Introduction chapter of the Instructor guide posted here in the FILES. In
my next post (on Monday) I will provide you with more information how to
prepare. Even if you cannot attend the workshop on zoom, we will post
the recording and link to the slides, but to understand the reasons why we
do things the way we do and how your students will benefit from them you
need to know how ISLE works. Thank you. I will create an even for the
workshop tomorrow and you will be able to sign up.

https://www.facebook.com/groups/320431092109343/posts/1457191441
766630/?__cft__[0]=AZXsZo2Gu5KNa4NpOlKRVNSOZMZVXslwdDYm
vZDZxh6k6wMoy39Tqst5Z-
FIsHbRqTcvhHlh5mhETiMpirOdy8KM6eHZ1EZlf6mt0VucJzxd-
6TgPcZiSNOLvP_CxB6vx7oto92CxfjlQSGRBsUmxeZ8vAWzwaqKhfdu
QBwiiNHJDCNZ0QwesbRXvS1VsO8g9wE54JErxveYWQET5IqO0Xkm
&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin

https://www.facebook.com/groups/320431092109343/posts/1457191441766630/?__cft__%5B0%5D=AZXsZo2Gu5KNa4NpOlKRVNSOZMZVXslwdDYmvZDZxh6k6wMoy39Tqst5Z-FIsHbRqTcvhHlh5mhETiMpirOdy8KM6eHZ1EZlf6mt0VucJzxd-6TgPcZiSNOLvP_CxB6vx7oto92CxfjlQSGRBsUmxeZ8vAWzwaqKhfduQBwiiNHJDCNZ0QwesbRXvS1VsO8g9wE54JErxveYWQET5IqO0Xkm&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1457191441766630/?__cft__%5B0%5D=AZXsZo2Gu5KNa4NpOlKRVNSOZMZVXslwdDYmvZDZxh6k6wMoy39Tqst5Z-FIsHbRqTcvhHlh5mhETiMpirOdy8KM6eHZ1EZlf6mt0VucJzxd-6TgPcZiSNOLvP_CxB6vx7oto92CxfjlQSGRBsUmxeZ8vAWzwaqKhfduQBwiiNHJDCNZ0QwesbRXvS1VsO8g9wE54JErxveYWQET5IqO0Xkm&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1457191441766630/?__cft__%5B0%5D=AZXsZo2Gu5KNa4NpOlKRVNSOZMZVXslwdDYmvZDZxh6k6wMoy39Tqst5Z-FIsHbRqTcvhHlh5mhETiMpirOdy8KM6eHZ1EZlf6mt0VucJzxd-6TgPcZiSNOLvP_CxB6vx7oto92CxfjlQSGRBsUmxeZ8vAWzwaqKhfduQBwiiNHJDCNZ0QwesbRXvS1VsO8g9wE54JErxveYWQET5IqO0Xkm&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1457191441766630/?__cft__%5B0%5D=AZXsZo2Gu5KNa4NpOlKRVNSOZMZVXslwdDYmvZDZxh6k6wMoy39Tqst5Z-FIsHbRqTcvhHlh5mhETiMpirOdy8KM6eHZ1EZlf6mt0VucJzxd-6TgPcZiSNOLvP_CxB6vx7oto92CxfjlQSGRBsUmxeZ8vAWzwaqKhfduQBwiiNHJDCNZ0QwesbRXvS1VsO8g9wE54JErxveYWQET5IqO0Xkm&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1457191441766630/?__cft__%5B0%5D=AZXsZo2Gu5KNa4NpOlKRVNSOZMZVXslwdDYmvZDZxh6k6wMoy39Tqst5Z-FIsHbRqTcvhHlh5mhETiMpirOdy8KM6eHZ1EZlf6mt0VucJzxd-6TgPcZiSNOLvP_CxB6vx7oto92CxfjlQSGRBsUmxeZ8vAWzwaqKhfduQBwiiNHJDCNZ0QwesbRXvS1VsO8g9wE54JErxveYWQET5IqO0Xkm&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1457191441766630/?__cft__%5B0%5D=AZXsZo2Gu5KNa4NpOlKRVNSOZMZVXslwdDYmvZDZxh6k6wMoy39Tqst5Z-FIsHbRqTcvhHlh5mhETiMpirOdy8KM6eHZ1EZlf6mt0VucJzxd-6TgPcZiSNOLvP_CxB6vx7oto92CxfjlQSGRBsUmxeZ8vAWzwaqKhfduQBwiiNHJDCNZ0QwesbRXvS1VsO8g9wE54JErxveYWQET5IqO0Xkm&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1457191441766630/?__cft__%5B0%5D=AZXsZo2Gu5KNa4NpOlKRVNSOZMZVXslwdDYmvZDZxh6k6wMoy39Tqst5Z-FIsHbRqTcvhHlh5mhETiMpirOdy8KM6eHZ1EZlf6mt0VucJzxd-6TgPcZiSNOLvP_CxB6vx7oto92CxfjlQSGRBsUmxeZ8vAWzwaqKhfduQBwiiNHJDCNZ0QwesbRXvS1VsO8g9wE54JErxveYWQET5IqO0Xkm&__tn__=%2CO%2CP-R


  · 
July 30 at 3:35 PM
  · 
##kinematicsworkshop
Hi all Exploring and Applying Physics, I created an event for the
kinematics workshop, please sign up. August 12. The start time is 9 am
Pacific coast time, noon East coast time, 6 pm Central European time. The
length is 1.5-2 hours depending on the questions.
As I wrote yesterday, you need to be familiar with the ISLE approach to
benefit from the workshop. Yesterday, I posted the first paper to read
about it, today I will post the second paper ( I cannot attach it to this post).
Those two will give you an idea of what we do and how ISLE is different
from other approaches. It has a unique philosophy regarding two things:
1) HOW students LEARN physics (by systematically engaging in the
processes that mirror scientific practice; and when I say systematically, it
means for EVERY concept that they are learning with the full support of
developed curriculum materials) and
2) How students FEEL about their learning (by creating conditions for the
students to feel capable, developing growth mindset, the feeling of
belonging in physics, developing their creativity and curiosity; and
belonging to a community of learners; all this is done again through a set
of carefully crafter curriculum materials and classroom settings). Please
read the papers and pose questions here. We have multiple ISLE experts
in the group who have been implementing ISLE for years with different
audiences and they have a wealth of experience that they will share with
you. Please ask questions!
The attached photo shows the community of learners in the course taught
by David Brookes. Notice how everyone is participating in the discussion
lead by a group of students - you can see the same engagement in
scientific seminars. They all just finished working on a problem and one
group is presenting their solution. Look at the tilt of bodies and gestures
of the audience.



https://www.facebook.com/groups/320431092109343/posts/1457774255
041682/?__cft__[0]=AZU83cM-1tiq_ed8S25bqcF7OCc-
P8sYESSYZEujdNwzVk4FKQhQ4K4YXyL351APzZMf1EPI7-
J3_CLxM9-xdyrytahJ5-eyOj1vsHQiXRH9pHh7CR3-
60vdtW6wJ7NH1AKIDbkanQFdMpljF7SdLxjxb5sjby3VJ9lnTaoM-
6Vg6la7BNtS9LH_MzvowYeMsVA&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
July 30 at 3:36 PM
  · 
And here is the second paper to read about the ISLE approach.

https://www.facebook.com/groups/320431092109343/posts/1457774871
708287/?__cft__[0]=AZXDqSIK1Df9gQ4apqiE8mzzZHQB4aDXr7C-
A0j9xvK-
C6DB9joHDehMJkHgxC9c2jcHOY4MesQ4Am8tbBp6Aj_Pr83iFkG1ubzb
W7fawzWcrzR6IgnLHR7rRInzY92lbP-THRgZN4O-aCSe4pzzy6-

https://www.facebook.com/groups/320431092109343/posts/1457774255041682/?__cft__%5B0%5D=AZU83cM-1tiq_ed8S25bqcF7OCc-P8sYESSYZEujdNwzVk4FKQhQ4K4YXyL351APzZMf1EPI7-J3_CLxM9-xdyrytahJ5-eyOj1vsHQiXRH9pHh7CR3-60vdtW6wJ7NH1AKIDbkanQFdMpljF7SdLxjxb5sjby3VJ9lnTaoM-6Vg6la7BNtS9LH_MzvowYeMsVA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1457774255041682/?__cft__%5B0%5D=AZU83cM-1tiq_ed8S25bqcF7OCc-P8sYESSYZEujdNwzVk4FKQhQ4K4YXyL351APzZMf1EPI7-J3_CLxM9-xdyrytahJ5-eyOj1vsHQiXRH9pHh7CR3-60vdtW6wJ7NH1AKIDbkanQFdMpljF7SdLxjxb5sjby3VJ9lnTaoM-6Vg6la7BNtS9LH_MzvowYeMsVA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1457774255041682/?__cft__%5B0%5D=AZU83cM-1tiq_ed8S25bqcF7OCc-P8sYESSYZEujdNwzVk4FKQhQ4K4YXyL351APzZMf1EPI7-J3_CLxM9-xdyrytahJ5-eyOj1vsHQiXRH9pHh7CR3-60vdtW6wJ7NH1AKIDbkanQFdMpljF7SdLxjxb5sjby3VJ9lnTaoM-6Vg6la7BNtS9LH_MzvowYeMsVA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1457774255041682/?__cft__%5B0%5D=AZU83cM-1tiq_ed8S25bqcF7OCc-P8sYESSYZEujdNwzVk4FKQhQ4K4YXyL351APzZMf1EPI7-J3_CLxM9-xdyrytahJ5-eyOj1vsHQiXRH9pHh7CR3-60vdtW6wJ7NH1AKIDbkanQFdMpljF7SdLxjxb5sjby3VJ9lnTaoM-6Vg6la7BNtS9LH_MzvowYeMsVA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1457774255041682/?__cft__%5B0%5D=AZU83cM-1tiq_ed8S25bqcF7OCc-P8sYESSYZEujdNwzVk4FKQhQ4K4YXyL351APzZMf1EPI7-J3_CLxM9-xdyrytahJ5-eyOj1vsHQiXRH9pHh7CR3-60vdtW6wJ7NH1AKIDbkanQFdMpljF7SdLxjxb5sjby3VJ9lnTaoM-6Vg6la7BNtS9LH_MzvowYeMsVA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1457774255041682/?__cft__%5B0%5D=AZU83cM-1tiq_ed8S25bqcF7OCc-P8sYESSYZEujdNwzVk4FKQhQ4K4YXyL351APzZMf1EPI7-J3_CLxM9-xdyrytahJ5-eyOj1vsHQiXRH9pHh7CR3-60vdtW6wJ7NH1AKIDbkanQFdMpljF7SdLxjxb5sjby3VJ9lnTaoM-6Vg6la7BNtS9LH_MzvowYeMsVA&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1457774871708287/?__cft__%5B0%5D=AZXDqSIK1Df9gQ4apqiE8mzzZHQB4aDXr7C-A0j9xvK-C6DB9joHDehMJkHgxC9c2jcHOY4MesQ4Am8tbBp6Aj_Pr83iFkG1ubzbW7fawzWcrzR6IgnLHR7rRInzY92lbP-THRgZN4O-aCSe4pzzy6-HfUMWj4AwhoDMLsQ2hW8x81k-2hv2y50cWscMq-8gIP6AwtDnCRBlp1AJmuzDEr5q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1457774871708287/?__cft__%5B0%5D=AZXDqSIK1Df9gQ4apqiE8mzzZHQB4aDXr7C-A0j9xvK-C6DB9joHDehMJkHgxC9c2jcHOY4MesQ4Am8tbBp6Aj_Pr83iFkG1ubzbW7fawzWcrzR6IgnLHR7rRInzY92lbP-THRgZN4O-aCSe4pzzy6-HfUMWj4AwhoDMLsQ2hW8x81k-2hv2y50cWscMq-8gIP6AwtDnCRBlp1AJmuzDEr5q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1457774871708287/?__cft__%5B0%5D=AZXDqSIK1Df9gQ4apqiE8mzzZHQB4aDXr7C-A0j9xvK-C6DB9joHDehMJkHgxC9c2jcHOY4MesQ4Am8tbBp6Aj_Pr83iFkG1ubzbW7fawzWcrzR6IgnLHR7rRInzY92lbP-THRgZN4O-aCSe4pzzy6-HfUMWj4AwhoDMLsQ2hW8x81k-2hv2y50cWscMq-8gIP6AwtDnCRBlp1AJmuzDEr5q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1457774871708287/?__cft__%5B0%5D=AZXDqSIK1Df9gQ4apqiE8mzzZHQB4aDXr7C-A0j9xvK-C6DB9joHDehMJkHgxC9c2jcHOY4MesQ4Am8tbBp6Aj_Pr83iFkG1ubzbW7fawzWcrzR6IgnLHR7rRInzY92lbP-THRgZN4O-aCSe4pzzy6-HfUMWj4AwhoDMLsQ2hW8x81k-2hv2y50cWscMq-8gIP6AwtDnCRBlp1AJmuzDEr5q&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1457774871708287/?__cft__%5B0%5D=AZXDqSIK1Df9gQ4apqiE8mzzZHQB4aDXr7C-A0j9xvK-C6DB9joHDehMJkHgxC9c2jcHOY4MesQ4Am8tbBp6Aj_Pr83iFkG1ubzbW7fawzWcrzR6IgnLHR7rRInzY92lbP-THRgZN4O-aCSe4pzzy6-HfUMWj4AwhoDMLsQ2hW8x81k-2hv2y50cWscMq-8gIP6AwtDnCRBlp1AJmuzDEr5q&__tn__=%2CO%2CP-R


HfUMWj4AwhoDMLsQ2hW8x81k-2hv2y50cWscMq-
8gIP6AwtDnCRBlp1AJmuzDEr5q&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
July 31 at 7:28 PM
  · 
#startingtheschoolyear
Hi all Exploring and Applying Physics, starting school year using the ISLE
approach is an important step and we usually do a lot of it in our
workshops - we just practiced the beginning of the school year in our 2 -
day ISLE workshop here on line and in two workshops help in person. But
I am sure there are many members who were not able to attend and did
not have experience with how to start the school year using ISLE.
WARNING: LONG POST. PLEASE BE PATIENT.
Make sure that your classroom from the beginning looks like collaborative
space - tables for group work, white boards there, equipment if needed,
etc. The students will take seats randomly, do not worry about it, the
groups of 3-4 are perfect. This environment will send them the message
of what learning physics looks like.
When you have the first lesson, do not start with the rules of the
classroom, syllabus, or anything like that. Start with the activity that we
call 10 TVs, 10 tennis rackets, 12 cameras, or whatever you might have
at home that needs explaining. Do it right away after the lesson starts.
Activities are described in the OALG and ALG Chapter 1 and in the
textbook in Chapter 1. I am pasting both activities here and the discussion
in the Instructor Guide to help you see what I mean by this activity. Note,
that at the end of the discussion, the students will not know why Miha has
those 10 rackets. They will only be able to rule out some reasons but never
prove anything. The next activities will let them see that finding an answer
is possible.
After the students have done the first activity choose either the Wet Glass
activity from the ALG/OALG or the Balloon activity. DO NOT DO BOTH,
AS IT TAKES A LOT OF TIME. CHOOSE ONE.

https://www.facebook.com/groups/320431092109343/posts/1457774871708287/?__cft__%5B0%5D=AZXDqSIK1Df9gQ4apqiE8mzzZHQB4aDXr7C-A0j9xvK-C6DB9joHDehMJkHgxC9c2jcHOY4MesQ4Am8tbBp6Aj_Pr83iFkG1ubzbW7fawzWcrzR6IgnLHR7rRInzY92lbP-THRgZN4O-aCSe4pzzy6-HfUMWj4AwhoDMLsQ2hW8x81k-2hv2y50cWscMq-8gIP6AwtDnCRBlp1AJmuzDEr5q&__tn__=%2CO%2CP-R
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Then ask them to reflect on the process through which they figure out
where the water on the glass came from or what made the loud sound of
a poked balloon. Guide them through the process of observational
experiments-patterns- hypotheses - designing experiments to test
hypotheses-making predictions of the outcomes based on the
hypotheses-running the experiments and comparing the outcomes to the
predictions, and ruling out some of the hypotheses.
Finally, let them know what this process is what physicists use to create
knowledge and they would use it all the time too, and thus they will
experience what it is like to MAKE physics.
Please ask questions about each step! Thank you!
OALG 1.1.1 OBSERVE, EXPLAIN, AND TEST YOUR IDEAS
Watch the video at https://mediaplayer.pearsoncmg.com/.../_fr.../sci-
OALG-1-1-1.
a. Come up with at least 3 explanations (crazy ideas) for why the person
living in this house has 12 cameras.
b. Make a list of the explanations. How can you decide which one is
correct? You can conduct additional experiments but you cannot talk to
the person. Describe the experiments you plan to perform.
c. What outcomes of these experiments might convince you that certain
explanations (or all of them) are not correct?
d. Read subsection “The process for devising and using new models” on
pages 3-4 in the textbook and compare what you planned in parts b and c
with what is described on these pages. Do you think there is a way to know
with absolute certainty why the person living in the house has 12
cameras?
ALG 1.1.1 TENNIS RACKETS
Class: Equipment per group: whiteboards and markers
Imagine that a new acquaintance (Miha) invited you to his house. You
walk in and notice that he has 10 tennis rackets in the hall way. You
wonder WHY Miha would have those rackets. Unfortunately, Miha does
not speak English and cannot answer your question directly.
Work with your group members to come up with a plan to find out why
Miha had 10 tennis rackets.
Explanation in the Instructor Guide:
I. What is physics?



This section is dedicated to the first day of class. Traditionally, people start
the first class meeting by going over the syllabus and course
requirements, but we suggest that you dedicate the beginning of the first
class meeting to activities that will show the students what the course is
about. Examples of such activities are in Chapter 1 of the Active Learning
Guide.
A brief description of the first activity is in Section 1.1 of the textbook,
subsection “The processes for devising and using new models”. The first
activity does not involve any physics. It starts with you telling the students
that you invite them to your house or your friend’s house where they notice
10 tennis rackets (10 TV sets, 10 computers, 10 bicycles, anything that is
atypical to have in such quantity) in the house. Noticing these rackets is
what we call an observational experiment. You can also shoot a short
video of your home with these things and show the video. The question is
why you would have these 10 rackets? Group your students in groups of
3-4 and ask them to come up with at least three “crazy ideas” (these are
actually hypotheses) that explain the data (the 10 tennis rackets) and put
their ideas on whiteboards. In 2-3 minutes you will see their ideas. They
are usually: you have 10 people living in the house, you repair tennis
rackets, you steal them, you collect them and so forth. The students lift
their boards and share their ideas.
How would they know which one of their ideas is correct? The students
usually say that they would ask you. Then you answer in a language they
do not understand (you can make up any language you wish). They will
look surprised at you. You say: “You posed the question and you received
an answer, but you do not have an instrument to interpret it. Why?” The
answer is that they did not expect you to speak in this unknown language.
This situation brings up the whole class discussion about testing ideas in
physics. Testing means designing an experiment whose outcome you can
predict using an idea under test. However, in addition to the crazy idea
that is the basis of any prediction, we always make additional
assumptions. In this case, the students made two assumptions (1) that
they could interpret your answer and (2) that you will answer honestly. As
they did not validate their assumptions, the outcome of the testing
experiment was inconclusive.
How does one design a testing experiment? There are a few general
requirements. First, you should be able to predict the outcome of the



experiment using all the ideas under test. But the second one is that these
predictions should be different for different ideas. At this moment you ask
the groups to go back and think of experiments that they could run to test
their ideas (explanations, hypotheses). Then they need to make clear
predictions of the outcomes based on each of the “crazy ideas” that they
suggested and make sure that they consider any additional assumptions.
For example, let’s say they wish to test the ideas that you have 10 people
in the house or that you are a tennis racket thief. The table below shows
the experiments that they might suggest, the predictions that they might
make, and the outcomes that they might find. Note the hypothetico-
deductive logical structure of the predictions: if the explanation is correct
and we do such and such experiment, then such and such outcome is
expected. “If” relates to the hypothesis under test, not to the experiment.
Here you again have a whole class discussion about different issues
involved. Here are three key points that we suggest you could focus the
discussion around:
a. Testing experiments and observational experiments are different from
each other; they have different intentions/goals. The first testing
experiment in the table was specifically designed to test an idea. It
requires a video camera and a person to continuously film the entrance.
Thus, this experiment is very different from the first one when you just
happen to notice the rackets without any expectations. Understanding the
different intentions of observational experiments and testing experiments
is key to understanding how physicists create knowledge and is one of the
cornerstones of the ISLE approach. Make sure you understand their
distinct intentions yourself!
b. Try to make the hypothetico-deductive reasoning process explicit. In
our experience, students try to avoid this and don’t see the point of being
pedantic about it. They think the reasoning process is “obvious,” and yet
as soon as they move from tennis rackets to a physics context, they
struggle to perform the process. Try to get as many students as possible
(either verbally or on a whiteboard) to articulate the reasoning explicitly: IF
idea X1 is correct AND I conduct testing experiment Y THEN Z1should
happen. Z1 is the predictedoutcome based on the hypothesis, not the
student’s personal beliefs or a hunch. Students mistakenly believe that a
prediction is basically a hunch or a guess based on intuition or personal
belief. While this may be true in other contexts, this is not how physicists



reason. This same statement repeats in the context of testing experiment
Y for idea X2, leading to predicted outcome Z2, and so on for all the ideas
under consideration.
c. Now let’s look at the outcomes of the experiments. The outcome of the
first experiment (many people going in and out of the house) matches the
prediction based on both ideas and the outcome of the second (you find
the receipts) does not match the prediction based on the second idea but
matches the first. What judgment can we make about the ideas?Did we
prove that the first “crazy idea” is correct? There can be many reasons for
people going in and out of the house, thus the match between the
prediction and the outcome is not a proof or even a confirmation that the
idea is correct. However, the mismatch in the second case is a stronger
reason for judgment. It is much more unlikely that you are a thief if we find
receipts for the tennis rackets in your house. This simple exercise helps
students see that ruling out an explanation is much easier than confirming
one. And that a firm proof is not possible.
After this exercise, we suggest that you discuss the general reasoning
pattern behind this exercise. It is expressed in Figure 1.3 on page 4 in the
textbook. Basically, the figure shows the process they went through: from
the initial (often accidental) observational experiments to creating multiple
explanations, testing them in new (testing) experiments until some of the
possible explanations are ruled out and proceeding forward with those that
were not ruled out by many experiments.
The following activities in the ALG (1.1.2 and 1.1.3) engage the students
in a similar process only now the context is physics. In Activity 1.1.2,
students should arrive to a judgment that water on the outside of the glass
comes from the air. In Activity 1.1.3, they should reason that the loud
sound is the result of the rapid expansion of air that happened due to
elastic properties of the rubber (the rubber moves away very quickly,
which allows the air inside the balloon to expand quickly). Note that this
activity is an example where the best explanation is a combination of two
(competing) explanations while the wet glass activity is a simpler case
where one of the proposed explanations is found to be the best
explanation.
Finally, Activity 1.1.4 ask students to summarize the steps of the process
using guidance from the textbook. It is a very important activity. You can
run it as a whole class discussion or let students work in groups to prepare



presentations on small whiteboards and make their own decision about
how to organize their answers – as a picture with similar elements as in
Figure 1.3 or as a table or in some other way. The freedom of organizing
their answers will help them take ownership of the process.
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  · 
#startingtheschoolyear
Hi all Exploring and Applying Physics people! Today I continue with the
fist day of class, now it might be the second... �
After the students figured out the process through which they and other
physicists construct knowledge (not a cycle, but a process), they need to
work on the meaning of the words that they will be using for the rest of the
year. Some of those words are familiar to them from everyday life but have
a different meaning in physics, and some are probably new. It is really
important that they have the image of those words and understand their
meaning BEFORE you give those words names. It is the approach that
we follow through the whole textbook. Idea, image, concept FIRST and
the name SECOND. So, here are the important words that the students
have experienced in the activities that I described yesterday. Tomorrow, I
will post the activity for them to practice the meaning of those words.
SHARED LANGUAGE
Observational experiment is an experiment where you investigate a
phenomenon by collecting qualitative or quantitative data without specific
expectations of the outcome.
Description is a statement of what was observed in an experiment without
explaining it (qualitatively or quantitatively). It answers the question, “What
happened?” You can describe with words, pictures, diagrams, etc.
Explanation is a statement of a possible reason for why something
happened in the experiment. It answers the questions “why” or “how”. An
explanation might contain a hypothetical mechanism of how something
happened. In this case it is a mechanistic explanation. For example, the
mechanistic explanation for drying of alcohol is the random motion of its
particles. However, sometimes an explanation does not have a
mechanism in it - it only explains the causal aspect of the phenomenon.
In this case it is a causal explanation. For example, an object’s
acceleration is explained by the net force exerted on it and its mass. If you
are collecting data, an explanation might be an inference from the data –
why the data look the way they do.
Hypothesis is a synonym for an explanation. There are multiple
hypotheses that can explain what happened. A hypothesis should be
experimentally testable.



Prediction is a statement of the outcome of a particular experiment (before
you conduct it) based on the hypothesis being tested. Without knowing
what the experiment is, one cannot make a prediction. A prediction is not
equivalent to a hypothesis but should be based on the hypothesis being
tested.
Testing experiment is an experiment whose outcome you should be able
to predict using the hypothesis being tested. The experiment tests the
hypothesis, not the prediction. A testing experiment cannot prove the
hypothesis to be correct (if its outcome matches the prediction) but might
disprove it (if the outcome does not match the prediction).
Assumption An assumption is some factor in the physical situation you
choose to ignore or assume to be true, that simplifies a calculation or a
model, or an experiment.
Model: A model is a simplified version of an object, a system, an
interaction, or a process under study; a scientist creating the model
decides what features to neglect.
System: A system is the object (or objects) of interest that we choose to
analyze. Make a sketch of the process that you are analyzing. Then, make
a light, pretend boundary (a closed, dashed loop) around the system
object to emphasize your choice. Everything outside the system is called
the environment and consists of objects that might interact with and affect
the system’s motion. These are external interactions.
Physical quantity: A physical quantity is a feature or characteristic of a
physical phenomenon that can be measured in some unit. A measuring
instrument is used to make a quantitative comparison of this characteristic
with a unit of measure. Examples of physical quantities are your height,
your body temperature, the speed of your car, or the temperature of air or
water.
Physical quantities that contain information about the direction of some
quantity are called vector quantities and are written using symbols with an
arrow on top. Force and velocity are vector quantities. Physical quantities
that do not contain information about direction are called scalar quantities
and are written using italic symbols (m, T). Mass is a scalar quantity, as is
temperature.
Operational definition is a rule that tells you what to do (what other
quantities to measure and what mathematical operations to use) if you
need to determine the value of a particular quantity. For example, for



motion at constant velocity, v=delta x/delta t is an operational definition of
velocity.
Cause-effect relationship is a rule that tells you what will happen to a
quantity when another quantity changes. For example, for motion at
constant velocity, delta x= v X delta t is a cause-effect relationship that
shows if the time interval of travel is doubled, the distance traveled is
doubled. However, the operational definition of velocity is not a cause-
effect relationship because if you double the distance that the object
travels, the velocity will not change (since the time interval for the doubled
distance will be doubled too).
I forgot to write yesterday, that a complete description of the wet glass
activity is in our ISLE book, chapter 1. Here is the link to it on the web. It
should be in any university library and you can get the file on
researchgate. https://iopscience.iop.org/book/mono/978-1-64327-780-6
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#startingtheschoolyear
Hi all Exploring and Applying Physics people! I continue with the beginning
of the school year. Once we established the vernacular for learning
physics through ISLE (see my post from yesterday), it is great to let our
students see how these elements apply to a scientific text. Activity 1.1.5
in the ALG or OALG does just that. It is best done in groups.
Put the table shown in the attachment on white boards for the groups
before class to save time so that they can fill it out as they are discussing
in groups. Then the groups share and after everyone comes to consensus,
they can take pictures of the boards (or you can) and post them on class
website or put them in their electronic journals (whatever works).
Oh, I forgot, it is good to laminate ISLE process diagram and put it on
every desk. If you need ISLE slide for the lamination, please ask and I will
post it again.
And please do not forget to like the post or comment on it to make it more
visible. As I stopped tagging all in my posts, the viewership dropped
dramatically. Thank you!
Activity:
1.1.5 IDENTIFYING ELEMENTS OF PHYSICS PROCESS IN A TEXT
In the text below, identify elements of a process that scientists use when
they construct new knowledge (See figure 1.3 n page 4 in the textbook)
and match the sentences with the elements of scientific reasoning by
writing a number that you find at the beginning of the sentence into
corresponding row in the table. Note: more than one sentences can match
each element and not all elements are necessarily present in the text.
Youth and physical activity*
(1) The skeleton shows greatest flexibility to physical activity-related
mechanical loads during youth but is more at risk for failure during aging;

https://www.facebook.com/groups/320431092109343/posts/1458798024939305/?__cft__%5B0%5D=AZXWeUU_MQveKvuW-0yJXOZlai2jr9Rq7LdlyxLMtRcZh0AXsUMWMGxmCKomEyR9oJa_XgT5_cyFhfPILQcqPpmgl89CHQ7gY3JzmrXFdKX2smbZNKnlp8UA5OItaHxYkB_NtmxDi9O2R1E9nl9YuMYUIRsj9ShbdcJJK9yaioV45ZNEizoCdxR1lWjCLX5HEZc&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1458798024939305/?__cft__%5B0%5D=AZXWeUU_MQveKvuW-0yJXOZlai2jr9Rq7LdlyxLMtRcZh0AXsUMWMGxmCKomEyR9oJa_XgT5_cyFhfPILQcqPpmgl89CHQ7gY3JzmrXFdKX2smbZNKnlp8UA5OItaHxYkB_NtmxDi9O2R1E9nl9YuMYUIRsj9ShbdcJJK9yaioV45ZNEizoCdxR1lWjCLX5HEZc&__tn__=%2CO%2CP-R


yet we know that some old people adapt better to physical load than
others. (2) Is it possible that the skeletal benefits of physical activity during
youth persist with aging and provide some benefits even decades later?
Researchers tried to find the answer to this question by studying
professional baseball players (3) because these athletes all undergo the
same training routines, have similar levels of activity, and most of them
stop physical activity altogether upon retirement. (4) The researchers took
CT scans of baseball players of all ages, early career to long retired, and
compared the humeri (the bone of the upper arm) of their dominant and
non-dominant arms. (5) The researchers expected that if the benefits of
physical activity persist with aging, some changes in humeri would
maintain later in life. (6) After comparing the CT scans, they found out that
the humeri in the throwing arms of the active baseball players were much
larger than those in the non-throwing arms. (7) When the researchers
compared the bones of former baseball players, they found out that
though some benefits of training disappeared over time, the increase in
total bone size that resulted from years of throwing was maintained
decades later. Even 90-year old former baseball players retained some of
the benefits of their training, even though they stopped training more than
half a century ago. (�  The authors stress that their work shows the
benefit of physical activity, especially during youth.
Elements of scientific reasoning
Sentence numbers
Observations/identifying patterns
Proposing a hypothesis/explanation
Designing/planning a testing experiment
Making prediction of the outcome of the testing experiment
Making assumptions
Describing the outcome of the testing experiment
Making judgment
* Adapted from the short news by Kara Feilich in The Journal of
Experimental Biology(2014) 217, 2624-2626. Original article: Warden, S.
J., et al (2014), Physical activity when young provides lifelong benefits to
cortical bone size and strength in men, Proc. Natl. Acad. Sci.USA 111,
5337-5342.
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Hi all Exploring and Applying Physics people! Two things today: I am
continuing with the first few days of class and I wanted to to welcome our
new members.
First thing first - the last element of the beginning of the school year is
working with the students to help them learn how to read scientific text.
Research shows that most of the strategies that people use are not
effective for our students. These include summarizing what was said,
posing questions about it, etc. They work for literature, history, etc, but not
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for science. The strategy that works for reading scientific text is called
ELABORATIVE INTERROGATION. This means that the reader asks
themselves about EVERY sentence or a couple of sentences: WHY IS
THIS TRUE? HOW DO I KNOW THIS? HOW DOES THIS RELATE TO
EVERYTHING I KNOW? Experts do this interrogation habitually while
reading scientific papers, books, etc. But students use the strategies that
they have been using in language classes for fiction texts. And as these
strategies do not work for scientific texts, the students do not read
textbooks. But this skill is vital for their success in STEM whatever they
choose and it is a part of what physicists do when they do physics. Thus,
according to the first intentionality of the ISLE approach (students learn
physics by practicing it) our students need to learn how to read scientific
text. Here is the activity in the ALG that helps them learn how to do it. But
I recommend that YOU read any part of Chapter 1 text (one -two
paragraphs) aloud in class and show how YOU would interrogate it (you
model for your students). Then let them take turns for a few sentences. An
example of how to do it is in the activity. I pasted it below:
1.6 HOW TO USE THIS BOOK TO LEARN PHYSICS
1.6.1 INTERROGATION STRATEGY
Below are instructions on how to work with the textbook. The method is
called interrogation. Here is an example of your interrogation of the
following text (Chapter 1, page eight). This is how the process works.
1.4 Making rough estimates
Sometimes it is useful to make a rough estimate of a physical quantity to
help assess a situation or to make a decision. To do this, we use our
personal knowledge or experience to get an approximate numerical value
for an unknown quantity. Often the goal of the rough estimate is to
determine the order of magnitude of the quantity—is it tens, hundreds, or
thousands of the relevant units? Estimating is an extremely valuable skill.
You read the first sentence: “Sometimes it is useful to make a rough
estimate of a physical quantity to help assess a situation or to make a
decision.” You tell yourself: “What is an estimate? Do I even make
estimates to make decisions? Hmmm… When I need to estimate how
much money I need to live for one month I think about my rent, groceries,
gas and other expenses. The rent is fixed but food money changes every
week, so what I spend on food can only be estimated. This means they
are right; I make estimates to make decisions. Now the next question is



about physical quantities. What are those? Oh, let me go back to Section
1.3, it is called Physical Quantities. Aha, money can be a physical quantity
as it has units – dollars. So I do make rough estimates of physical
quantities. Then you read: “To do this, we use our personal knowledge or
experience to get an approximate numerical value for an unknown
quantity.” You tell yourself: “This is exactly what I need to use to estimate
my monthly food expenses. If I never paid for my groceries, I would have
no idea how much it costs a month. It looks like I completely understand
what they are saying. Then you continue reading: “Often the goal of the
rough estimate is to determine the order of magnitude of the quantity—is
it tens, hundreds, or thousands of the relevant units?” You tell yourself:
“Order of magnitude. What is this? Oh, I just read about prefixes on page
6 for the units – these are the mathematical expression for the powers of
ten, for example 1 meter is 100 times bigger than 1 centimeter. So the
order of magnitude is ones, tens, hundreds and so forth. For example, the
length of my finger is measured in centimeters, not in meters. For my food
money example, the estimate would be that I spend a few hundred dollars
a month not a few thousand. This is good to know, especially if I have
better idea whether it is one hundred or 8 hundred, right?”
This internal dialogue with yourself is exactly the process that scientists
do when they read scientific tests. They continuously interrogate every
sentence asking themselves whether it makes sense, whether it is
consistent with their prior knowledge, whether what the author is writing
describes an experiment or a hypothesis, and so forth. They do not move
to the next sentence until they fully interrogate and understand the
previous one. They also interrogate figures in the text. Above you see the
figure to which the paragraph in the textbook mentions. Your task is to
“interrogate it”. What questions would you ask in the process? List
possible interrogation questions and answers below.
1.6.2 PRACTICE INTERROGATION STRATEGY
To practice interrogation strategy read the rest of the subsection 1.4 in the
textbook and interrogate it. Reflect how this strategy helped you
understand the content of the section.
WELCOME to our new members!
And now I would like to welcome our new members! When you first went
to the group's page, you saw a message from me about the group.
PLEASE DO NOT SKIP IT if you wish to benefit from the group. Go to



islephysics.net and learn what ISLE is and what resources we have.
Kinematics workshop on August 12 is in the announcements, lots of
materials is in the FILES. Try to check posts every day, to follow the flow.
WELCOME!
https://www.facebook.com/groups/320431092109343/posts/1459801988
172242/?__cft__[0]=AZX06SYBofLYFdEFQMjeFpQkh6mTC_c4z-
1BVS4dIWNlod5rSVZXu-
1Y7S4Mgo4hWi8o89THjJBW800HOzjN9DvGYvpOBuZ1ptzWlxT7KjOsE
Euv9I4C0kaMR96gH2xGpnQQr41lF7W4gEltBuJ3GPSBBEhhgfW7kSZ
RGC0gnrca-NV1p6B8paT8ddmKcnnBOJI&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
August 4 at 7:47 PM
  · 
Hi all Exploring and Applying Physics people, I am taking 4 days off
posting and encourage you to spend those days reviewing my posts about
chapter 1 - all this week and a few last weekend. Please use the Instructor
Guide posted here in the FILES to read the Introductory Chapter that
introduces goals common to all chapters and self-assessment rubrics.
Explore the website for scientific abilities and labs as
https://sites.google.com/site/scientificabilities/
and make sure you bookmark the website with the textbook videos and
that ALG: https://media.pearsoncmg.com/aw/aw_etkina_cp_2/videos/
I will be back on Wednesday next week and we will start discussing
kinematics in preparation for the workshop next Saturday, August 12. If
you have not signed up yet, please go to EVENTS, find the workshop and
sign up!

https://www.facebook.com/groups/320431092109343/posts/1460454978
106943/?__cft__[0]=AZXaqV3KT9SAvDlQIOLHwAeYmN0iETZ0G4Lgvjf
q8DGUPc8w2mERmh99N9xjkIN9_noupQW7IjfWSW88gbsHl2-
etvmKatDFu1VMUVT5SDt-
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1167xEB_NmreGQaIgaxR44m7wJyqPvfoKT8ExdR0ZGXFkpuqdkwFEq
J9ROKdINgkMxkM1Cwejrrjtzp4xm5KkkU&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
August 9 at 11:16 PM
  · 
#kinematicsworkshop
Hi those Exploring and Applying Physics who are planning to attend
kinematics workshop on Saturday. You will need to do some homework.
Specifically, you need to cut our several arrows (I used a cardboard box)
as shown in the photo. PLEASE find 10 minutes to do it. The short arrow
should be of different color. These arrows will be extremely useful during
kinematics. For your students you will need as many sets as the number
of groups that you divide your students into. If you are going to attend the
workshop but have not attended an introductory ISLE workshop, you need
to familiarize yourself with the ISLE approach. You need to read the
introductory chapter in the Instructor Guide posted here, or any paper
about the ISLE approach posted here in the files or a brief introduction to
it on islephysics.net. Whatever you choose for the preparation should help
you visualize the ISLE process and help you ask questions during the
workshop. Here are the arrows. The lengths are marked. Please ask
questions and please do not forget to like the post or comment on it. Thank
you.
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https://www.facebook.com/groups/320431092109343/posts/1463224521
163322/?__cft__[0]=AZUpxTA7H7KiNmtJ0cuYHkAUt4wkab3hcirK0-
1p7bWyW8SMvnLniCJzolm_OtNi4mjgOjzaObpWNNYHvb0GQgGdQFF
cFysytfJ47gOi9z45aD5dYdYQPV45PD4224S-
5xGRs9gG9kFwIB3imNxbGmZva9-
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6vnNnYy_0bJ36Rv9ZbKyLc3gSG71so7snSqkj-
Mo&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
August 13 at 4:19 PM
  · 
#kinematicsworkshoprecording
Hi @everyone, I am posting the recording and the slides we used in the
workshop. I am tagging everyone and am going to continue tagging
everyone when Facebook allows me as without it, very few people are
notified about new posts. 
Unfortunately, we did not start recording from the first moment, so you will
see the workshop about 5 min after it started. But you can see the
beginning using the slides. We had record attendance yesterday, and I
thank everyone who came for working extremely hard for 2 hours. Hope it
was helpful for your teaching of kinematics. I will announce linear
Dynamics workshop possible dates tomorrow.
Here is the link to the recording and password:
https://rutgers.zoom.us/.../Zop1P8WbWMGz67XaeKIDCs4kalYne... 
Password: v25n2X$C
Here is the link to the slides and in there the links to the whole folder of
workshop materials
https://docs.google.com/.../1paaDXn0T-yHMK.../edit...
Please ask questions about the materials. And please like or comment on
the post to make it more visible. It only takes a second to click the "like"
button. Thank you all for being a part of this amazing community.
https://www.facebook.com/groups/320431092109343/posts/1465139674
305140/?__cft__[0]=AZXExJXR91axpwAXOPuvUq5cnGLYDAiZqg3NyC
aB6Z0Ki87pQboIH-
XjgJCd3N2DjTfRM4Ul0WcB8zspXyOED8rDu0CqCRovi8nsmc2Dughv5
06_vJuS9zf4f1in6_LsftSx1dJA-IRrEdYL_tVAQ-
FQfuFtzJxjaOFqO6t0VdAKVtjH0CJIIEjMpvh3tefVIpM&__tn__=%2CO%
2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1463224521163322/?__cft__%5B0%5D=AZUpxTA7H7KiNmtJ0cuYHkAUt4wkab3hcirK0-1p7bWyW8SMvnLniCJzolm_OtNi4mjgOjzaObpWNNYHvb0GQgGdQFFcFysytfJ47gOi9z45aD5dYdYQPV45PD4224S-5xGRs9gG9kFwIB3imNxbGmZva9-6vnNnYy_0bJ36Rv9ZbKyLc3gSG71so7snSqkj-Mo&__tn__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1465139674305140/?__cft__%5B0%5D=AZXExJXR91axpwAXOPuvUq5cnGLYDAiZqg3NyCaB6Z0Ki87pQboIH-XjgJCd3N2DjTfRM4Ul0WcB8zspXyOED8rDu0CqCRovi8nsmc2Dughv506_vJuS9zf4f1in6_LsftSx1dJA-IRrEdYL_tVAQ-FQfuFtzJxjaOFqO6t0VdAKVtjH0CJIIEjMpvh3tefVIpM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1465139674305140/?__cft__%5B0%5D=AZXExJXR91axpwAXOPuvUq5cnGLYDAiZqg3NyCaB6Z0Ki87pQboIH-XjgJCd3N2DjTfRM4Ul0WcB8zspXyOED8rDu0CqCRovi8nsmc2Dughv506_vJuS9zf4f1in6_LsftSx1dJA-IRrEdYL_tVAQ-FQfuFtzJxjaOFqO6t0VdAKVtjH0CJIIEjMpvh3tefVIpM&__tn__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1465139674305140/?__cft__%5B0%5D=AZXExJXR91axpwAXOPuvUq5cnGLYDAiZqg3NyCaB6Z0Ki87pQboIH-XjgJCd3N2DjTfRM4Ul0WcB8zspXyOED8rDu0CqCRovi8nsmc2Dughv506_vJuS9zf4f1in6_LsftSx1dJA-IRrEdYL_tVAQ-FQfuFtzJxjaOFqO6t0VdAKVtjH0CJIIEjMpvh3tefVIpM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1465139674305140/?__cft__%5B0%5D=AZXExJXR91axpwAXOPuvUq5cnGLYDAiZqg3NyCaB6Z0Ki87pQboIH-XjgJCd3N2DjTfRM4Ul0WcB8zspXyOED8rDu0CqCRovi8nsmc2Dughv506_vJuS9zf4f1in6_LsftSx1dJA-IRrEdYL_tVAQ-FQfuFtzJxjaOFqO6t0VdAKVtjH0CJIIEjMpvh3tefVIpM&__tn__=%2CO%2CP-R


Eugenia Etkina
Admin
  · 
August 15 at 4:01 PM
  · 
#dynamicsworkshop #kinematics
Hi all Exploring and Applying Physics people!
Two things today.
Yesterday I posted the poll about the dates for the Dynamics workshop.
Lots of people responded (GREAT, thank you!)! However, it is difficult to
make a decision about the date, as the votes are not clearly split 66% vs
47%. So far September 2nd wins but we need more votes. Please vote!
Also, if you marked, September 16 as your preferred choice but could
attend September 2nd if the workshop were held on that day, please let
me know here by commenting.
2. While we are discussing Dynamics date, some people are already
teaching kinematics. I am reminding you that while kinematics might
potentially take months, it is useful to move quickly. Do not try to get to the
point when every students can analyze kinematics graphs - it takes a
whole year to learn to interpret graphs and kinematics ones are very
abstract. You goal is to help them learn things that are crucial for moving
forward. Here are those things: motion is relative (the observer is KEY!),
motion diagrams with the velocity change arrow as the most important
part, the difference between velocity and acceleration, understanding that
negative acceleration does not mean slowing down, and graphical method
of finding acceleration. Mathematically, it is good if the students learn to
manipulate equations, but again, this is the skill that takes a whole year to
develop. Science practices that are key is drawing good sketches of a
problem situation, evaluating the answers and finding patterns in
observational experiments.
Finally, I am a member of several Physics Teaching Facebook groups and
I see that people are sharing about teaching their students through
lectures and videos. I am reminding you that research showed again and
again ineffectiveness of the transmission mode of instruction. The
students need to be actively engaged in making meaning if we want them
to learn anything. Thus, participating in carefully crafted activities and



reflecting on this experience is the way to go. No matter how well we
explain things, the knowledge is in our brain connections, not theirs, so
helping them to change THEIR brains is the path to learning. Nobody
learned to play music, or tennis by listening to lectures or watching videos
with explanations. While sometimes those are helpful (we call those "time
for telling"), this step comes AFTER the students have constructed
connections in their own brains by participating in research-based
activities. This is what the ISLE approach is about. If you have questions,
please ask. The attached photo says it all. Courtesy of David Brookes.

https://www.facebook.com/groups/320431092109343/posts/1466183064
200801/?__cft__[0]=AZVCDOhbL4DYOMm4KX1Zi3Kp5A_fg881mTww
H_myOENWXmZJAoAzo_P-
D3wv0PsFaqLCN_1YJweIGNP_TFl3J4QWCGPmjNWCOfGrMVQvs33x
U5l88bB42LvIOKTWxU3Fz41jM0dLai8UGkjIvUFdc7LingRHTMoajV2LG
sjza3ZyR6Vw3EQ_W6iaNrpaFZZzHe0&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
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https://www.facebook.com/groups/320431092109343/posts/1466183064200801/?__cft__%5B0%5D=AZVCDOhbL4DYOMm4KX1Zi3Kp5A_fg881mTwwH_myOENWXmZJAoAzo_P-D3wv0PsFaqLCN_1YJweIGNP_TFl3J4QWCGPmjNWCOfGrMVQvs33xU5l88bB42LvIOKTWxU3Fz41jM0dLai8UGkjIvUFdc7LingRHTMoajV2LGsjza3ZyR6Vw3EQ_W6iaNrpaFZZzHe0&__tn__=%2CO%2CP-R


  · 
August 16 at 7:26 PM
  · 
#dynamicsworkshop #whatislearning
Hi @everyone! There are 31 votes for September 2nd Dynamics
workshop and 19 votes for the 16th. Only one person from the 16th group
said that they could do the 2nd. I do not want to lose 18 people who can
only do it on the 16th, so I am thinking of doing it both days. The only thing
that worries me is that people who marked some day as their choice will
not actually attend the workshop. So, I am at a loss what to do here. I think
I will make an even for the 2nd and see how many people sign up. Then I
will see whether to create another event for the 16th. Do you think it is a
good plan?
The second thing I wanted to talk about is learning. As we all know,
learning is a physical change in the mind and body of the learner.
Therefore, as teachers, if we wish our students to learn anything, we need
to focus on how their minds and bodies will change as the result of our
actions, not how well we explain physics concepts. 
Very often, when we explain something, a student would say - I got it, now
it makes sense. We happily accept this as a proof of learning. But if we
ask them, what is it that they actually got, it would turn out that the student
did not understand what we were trying to explain and "got" something
else. Additionally, this "bulb going off", "goes out" tomorrow or a few days
later, when we return to the same issue. Therefore, it is really important to
asses student learning using activities, not their own perception in the
moment. Research shows that overconfident student tend to overestimate
what they learned  and less confident student (usually females) tend to
underestimate. The activities in the ALG and OALG will tell you much
more about student real learning than their subjective perceptions.
Observe them carefully, stand behind and listen to what they are saying
while they are working on group activities and you will learn a lot about
your students.
https://www.facebook.com/groups/320431092109343/posts/1466757207
476720/?__cft__[0]=AZWY8o7Q1rJY1mSEJ1g_YgEOGkRZk5oKMJekq
RObp8-_tDIgSP2JOXCkVPC7eMXGqq1hsQ2DtDX12p-VDLA9ZU-
MLJpwYnQl0xGagc8aqSF7AZeDRSC1uyBIZJdyS5CmO4cXjsSEHvG73

https://www.facebook.com/groups/320431092109343/posts/1466757207476720/?__cft__%5B0%5D=AZWY8o7Q1rJY1mSEJ1g_YgEOGkRZk5oKMJekqRObp8-_tDIgSP2JOXCkVPC7eMXGqq1hsQ2DtDX12p-VDLA9ZU-MLJpwYnQl0xGagc8aqSF7AZeDRSC1uyBIZJdyS5CmO4cXjsSEHvG73FG1CjPVFhF30ER2PoQCNA1lA90_XIW_xBoe-JdbHqOs8RoJuMKg35o&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1466757207476720/?__cft__%5B0%5D=AZWY8o7Q1rJY1mSEJ1g_YgEOGkRZk5oKMJekqRObp8-_tDIgSP2JOXCkVPC7eMXGqq1hsQ2DtDX12p-VDLA9ZU-MLJpwYnQl0xGagc8aqSF7AZeDRSC1uyBIZJdyS5CmO4cXjsSEHvG73FG1CjPVFhF30ER2PoQCNA1lA90_XIW_xBoe-JdbHqOs8RoJuMKg35o&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1466757207476720/?__cft__%5B0%5D=AZWY8o7Q1rJY1mSEJ1g_YgEOGkRZk5oKMJekqRObp8-_tDIgSP2JOXCkVPC7eMXGqq1hsQ2DtDX12p-VDLA9ZU-MLJpwYnQl0xGagc8aqSF7AZeDRSC1uyBIZJdyS5CmO4cXjsSEHvG73FG1CjPVFhF30ER2PoQCNA1lA90_XIW_xBoe-JdbHqOs8RoJuMKg35o&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1466757207476720/?__cft__%5B0%5D=AZWY8o7Q1rJY1mSEJ1g_YgEOGkRZk5oKMJekqRObp8-_tDIgSP2JOXCkVPC7eMXGqq1hsQ2DtDX12p-VDLA9ZU-MLJpwYnQl0xGagc8aqSF7AZeDRSC1uyBIZJdyS5CmO4cXjsSEHvG73FG1CjPVFhF30ER2PoQCNA1lA90_XIW_xBoe-JdbHqOs8RoJuMKg35o&__tn__=%2CO%2CP-R


FG1CjPVFhF30ER2PoQCNA1lA90_XIW_xBoe-
JdbHqOs8RoJuMKg35o&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
August 19 at 4:22 PM
  · 
#dynamicsworkshop #developingkinematicsquantities
Hi @everyone Two things today: 
First: please sign up for the Dynamics workshop on September 2nd if you
plan to attend it. The number of people who marked the 2nd as their choice
is much bigger than the number of those who signed up. I would really like
to avoid running two workshop twice.
Second: in the Kinematics workshop we discussed in detail how students
invent the quantities of velocity and acceleration through the ISLE
approach. In both cases they analyze data that they collect (or the data
that somebody else collected), find patterns and find the slope of the best
fit line (the slope of position vs time graph for velocity and of velocity vt
time for acceleration). We do define both quantities as the slopes of
respective graphs, so that the definition is correct for any time of motion
and can also be used in calculus (as a derivative). Please follow activities
in ALG/OALG and the textbook to see the flow. All activities are logically
connected as always. 
This part reflects the Explore side of our group. To show the Apply side, I
am sharing one of my most favorite activities for constant motion. It relates
to the total solar eclipse in 2017 (attended personally!) and is a great
preparation for the total eclipse of 2024 (hope to attend too!) I am posting
the screenshot, it is in the ALG and OALG (posted here in the FILES). The
activity is unique as it combines constant velocity motion, geography, and
astronomy. It requires students to search fro data, draw pictures and work
with each other. I love it, hope you will too. Please do not forget to like the
post or comment on it to make it more visible. Recently the posts became
invisible again.

https://www.facebook.com/groups/320431092109343/posts/1466757207476720/?__cft__%5B0%5D=AZWY8o7Q1rJY1mSEJ1g_YgEOGkRZk5oKMJekqRObp8-_tDIgSP2JOXCkVPC7eMXGqq1hsQ2DtDX12p-VDLA9ZU-MLJpwYnQl0xGagc8aqSF7AZeDRSC1uyBIZJdyS5CmO4cXjsSEHvG73FG1CjPVFhF30ER2PoQCNA1lA90_XIW_xBoe-JdbHqOs8RoJuMKg35o&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1466757207476720/?__cft__%5B0%5D=AZWY8o7Q1rJY1mSEJ1g_YgEOGkRZk5oKMJekqRObp8-_tDIgSP2JOXCkVPC7eMXGqq1hsQ2DtDX12p-VDLA9ZU-MLJpwYnQl0xGagc8aqSF7AZeDRSC1uyBIZJdyS5CmO4cXjsSEHvG73FG1CjPVFhF30ER2PoQCNA1lA90_XIW_xBoe-JdbHqOs8RoJuMKg35o&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1468209417
331499/?__cft__[0]=AZVvagbaPFAqbuw4x00jw1L0dJLzbUSfPaP5mgA
JitfJbcR4KQFdi6cdzjb01pNhK7LPI6T1FGzIop2cYDTg1MXebNhyOUCl0
sMhij3KS0Fj9f4u1I5p1lcFsgCjjXsXtAN7aVgzclXSDX-
erg8TPjAE3fBcXVmXJhJQm_T67LT7SNLub1tOPQeZHKDI1y9Q704&_
_tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
August 20 at 6:40 PM
  · 
#isleinkinematics
Hi all Exploring and Applying Physics people! I continue with kinematics
today as this is probably the topic that most of you are or will be teaching
soon. We discussed the intentionalities of the ISLE approach before: 1)
the students learn physics by practicing it; 2) their well being (self-

https://www.facebook.com/groups/320431092109343/posts/1468209417331499/?__cft__%5B0%5D=AZVvagbaPFAqbuw4x00jw1L0dJLzbUSfPaP5mgAJitfJbcR4KQFdi6cdzjb01pNhK7LPI6T1FGzIop2cYDTg1MXebNhyOUCl0sMhij3KS0Fj9f4u1I5p1lcFsgCjjXsXtAN7aVgzclXSDX-erg8TPjAE3fBcXVmXJhJQm_T67LT7SNLub1tOPQeZHKDI1y9Q704&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1468209417331499/?__cft__%5B0%5D=AZVvagbaPFAqbuw4x00jw1L0dJLzbUSfPaP5mgAJitfJbcR4KQFdi6cdzjb01pNhK7LPI6T1FGzIop2cYDTg1MXebNhyOUCl0sMhij3KS0Fj9f4u1I5p1lcFsgCjjXsXtAN7aVgzclXSDX-erg8TPjAE3fBcXVmXJhJQm_T67LT7SNLub1tOPQeZHKDI1y9Q704&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1468209417331499/?__cft__%5B0%5D=AZVvagbaPFAqbuw4x00jw1L0dJLzbUSfPaP5mgAJitfJbcR4KQFdi6cdzjb01pNhK7LPI6T1FGzIop2cYDTg1MXebNhyOUCl0sMhij3KS0Fj9f4u1I5p1lcFsgCjjXsXtAN7aVgzclXSDX-erg8TPjAE3fBcXVmXJhJQm_T67LT7SNLub1tOPQeZHKDI1y9Q704&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1468209417331499/?__cft__%5B0%5D=AZVvagbaPFAqbuw4x00jw1L0dJLzbUSfPaP5mgAJitfJbcR4KQFdi6cdzjb01pNhK7LPI6T1FGzIop2cYDTg1MXebNhyOUCl0sMhij3KS0Fj9f4u1I5p1lcFsgCjjXsXtAN7aVgzclXSDX-erg8TPjAE3fBcXVmXJhJQm_T67LT7SNLub1tOPQeZHKDI1y9Q704&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1468209417331499/?__cft__%5B0%5D=AZVvagbaPFAqbuw4x00jw1L0dJLzbUSfPaP5mgAJitfJbcR4KQFdi6cdzjb01pNhK7LPI6T1FGzIop2cYDTg1MXebNhyOUCl0sMhij3KS0Fj9f4u1I5p1lcFsgCjjXsXtAN7aVgzclXSDX-erg8TPjAE3fBcXVmXJhJQm_T67LT7SNLub1tOPQeZHKDI1y9Q704&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1468209417331499/?__cft__%5B0%5D=AZVvagbaPFAqbuw4x00jw1L0dJLzbUSfPaP5mgAJitfJbcR4KQFdi6cdzjb01pNhK7LPI6T1FGzIop2cYDTg1MXebNhyOUCl0sMhij3KS0Fj9f4u1I5p1lcFsgCjjXsXtAN7aVgzclXSDX-erg8TPjAE3fBcXVmXJhJQm_T67LT7SNLub1tOPQeZHKDI1y9Q704&__tn__=%2CO%2CP-R


confidence, growth mind sent, feeling of belonging, motivation, etc.) is
enhanced. How do these intentioanlities manifest themselves in
EVERYTHING that happens to ISLE students? We talked a lot about the
thepocees of invention of physics concepts that goes through
observational experiments, finding patterns, coming up with multiple
explanations/models, testing then experimentally and so forth. We talked
about the development of hypothetico-deductive reasoning (key
reasoning in physics) and the use of multiple representations. All of those
strategies address BOTH intentionalities. Today, I wanted to challenge
you to find the elements that address ISLE intentionalities in the three
End-of-Chapter problems in Chapter 2 in our textbook: College Physics:
Explore and Apply. When I was looking for examples, I thought that those
three back-to-back problems exemplify our intentionalities. I challenge you
to name the features of those three problems that address 1) and 2). Who
can see the most? Please respond! I will analyze these problems after you
post your ideas. Thank you!



https://www.facebook.com/groups/320431092109343/posts/1468785680
607206/?__cft__[0]=AZW-
yOFk7C1tPEwoVOpqQ4RGe60fElyV79CXI0qZTr7fbOixmF2q-
b7_udaDTnCp_lgdGVNvjN13bRM_mvTmGVDAEKf6lMLjTzhciDICvbE5i

https://www.facebook.com/groups/320431092109343/posts/1468785680607206/?__cft__%5B0%5D=AZW-yOFk7C1tPEwoVOpqQ4RGe60fElyV79CXI0qZTr7fbOixmF2q-b7_udaDTnCp_lgdGVNvjN13bRM_mvTmGVDAEKf6lMLjTzhciDICvbE5inPmaW5_vMr66NykzoPZWd6Mr76U8ByoRshE3UWhdXm9hlRmA3b-fVXNaaNzill6X_W4khHicYdk37xKUiTlkX8&__tn__=%2CO%2CP-R
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nPmaW5_vMr66NykzoPZWd6Mr76U8ByoRshE3UWhdXm9hlRmA3b-
fVXNaaNzill6X_W4khHicYdk37xKUiTlkX8&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
6 days ago
  · 

Hi @everyone! Three things today: 1) welcome new members; 2) sign up
for the Dynamics workshops; 3) problems fro myesterday.
I will start with 3.
Yesterday I posted 3 problems from end of the chapter problems in our
textbook College Physics: Explore and Apply. I asked you to figure out
how these problems address tow intentionalities of the ISLE approach:
students learn physics by practicing it and students feel good about
themselves while doing it. Roby Rod responded to my question and
provided some excellent answers. While everything she said is correct,
there is more to the problems. I will only analyze the first problem here -
the problem with the Piglet. First, the context shows that even physics
professors/teachers play with stuffed animals, therefore they are human,
just like the students (which is not evident for many students). Second, the
problem proposes a hypothesis which is based on some observations that
are not described in the problem. To solve the problem, the students need
to to understand the hypothesis (this requires the understanding of the
meaning of the word hypothesis) and then to decide whether the
experiment that the friends conducted could be a testing experiment for
this hypothesis. This step requires the students to understand how a
testing experiment is different from the observational experiment and what
prediction the friends made before running it. Therefore, this problem
helps develop the skill of hypothetico-deductive reasoning which is a
crucial type of reasoning in physics. 
Now, that I analyzed the first problem, can you add more to Roby Rod's
analysis of the second and third problem? (see my post from yesterday).
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Second: I see that many more people registered for the Dynamics
workshop on September 2nd (see the EVENTS to sign up). Thank you! If
you plan to attend but have not registered yet, please do!
Third, our community grows every day. Welcome new members! It is very
important that you follow instructions in my welcoming message (you
received it when you first logged into the group) and study what the ISLE
approach to learning physics is about. Please ask questions and try to
check posts every day.
https://www.facebook.com/groups/320431092109343/posts/1469340370
551737/?__cft__[0]=AZXHs15wxcbVZY-KlJJadnOtyXwIOTQdJk2lbIl-
WMn5wX6916U7e-
jlANctxcjdc51RTn7Es6tyZWdV3DbKoF2hXRs2W8RWRM6wzTZvtS8viN
V_KxjJPOlldk4Wx-
3M024hEFIwtm6us32kP4n5lo_wNbLJ4NzxOe42NPHPxyo4lffdVseQoS2
4HYck85VHLhw&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
5 days ago
  · 
#sharingexperiences #hellomistergraph
Hi all Exploring and Applying Physics people! Two things today: 1) please
share your and your students' experiences using ISLE activities - first
week and kinematics. What is the most exciting? What is difficult? This
way we can collectively brainstorm how to improve stuff. 
Second, as you are moving through kinematics, there will be a moment
when your students need to work with different kinematics graphs - x(t),
v(t), and a(t). To help them not to confuse those, you need to encourage
them to slow down and look carefully at the labeled axes. One of my
former students when doing student teaching came up with a great idea:
When you see a graph of anything in physics, you stop and say: "Hello
mister graph! My name is (a person says their name, I would say - Eugenia
Etkina), and your name is???" .. and here come the axes - "You are a
velocity-vs-time graph!" This funny moment moves brain processing from
quick to slow and allows the person to correctly identify the graph. It works
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not only in kinematics but in any other area. Here are two examples of
questions in Chapter 2 of the textbook College Physics: Explore and Apply
where this approach will help. Disregard the orange arrow on the top of
the screen shot, it is from a previous question.

https://www.facebook.com/groups/320431092109343/posts/1469848140
500960/?__cft__[0]=AZX_sNPBkmg3QFZh8ycwyGVGoVHrDkw6Xwcxqj
5SiPGIDuXii4WYZpalw3IlN_ukfijassnzZ8K_6GWV9WYbaFQ2lx_MW6p
h4EeiamDKIvs8mLBDwnKtjewGwfTEi6_Zdh4K14EOgLoCXQs4tBHV3H
NQN9HvTK39sMf69qP9F8zEikOoonJ8OJr5wf9jEd21QG8&__tn__=%2
CO%2CP-R

Eugenia Etkina
Admin
  · 
4 days ago
  · 
#nontraditionalproblems
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Hi all Exploring and Applying Physics people! I have been posting
examples fo problems in kinematics recently, but there are many more
that deserve your attention. As I wrote before, we have a whole
classification of non-traditional physics problems that is used in every
chapter. Many of them are absolutely unique and match the types of AP
exam problems. But they are also extremely useful for those in college
preparing for MCAT exams (we have special Reading Passages at the
end of each chapter for these students too). How do you know that a
problem is non-traditional? The answer is simple: If you look at it and think:
this is different, then it is non-traditional. Here is the list for kinematics
(there is a list for EVERY chapter in the Instructor Guide - posted here in
the FILES):
Non-traditional end-of-chapter questions and problems
Choose answer and explanation (CAE): Q2.8
Choose measuring procedure (MEP): Q2.11
Evaluate (reasoning or solution…) (EVA): Q2.28
Make judgment (based on data) (MJU): P2.71
Multiple possibility and tell all (MPO): P2.18, P2.24, P2.25, P2.39, P2.59
Jeopardy (JEO): Q2.22, P2.17
Design an experiment (or pose a problem) (DEX): Q2.27
Problem based on real data (that students can collect by themselves)
(RED): P2.71, P2.75, P2.76, RP2.
How many of those do you assign? Are you comfortable with them?
Please post!



https://www.facebook.com/groups/320431092109343/posts/1470342203
784887/?__cft__[0]=AZWFoCoIskW9eoClhC-
fWkzMDJqoXw_KLpRPVRS6swccWy33bxLNLc2ugDU66l0F0dGmLVsy
cHlNWKXeqqi5hv2DxHCxg4jcwAksiqTmuCJ0Zho8PPgP-
DsCWc9wm3XfIiUNBfKQd7bDUVZZ6ZwKUcSMhxDhPzfcQr3BEdDCrO
17-cmoVocTEPy9UYiqIxDEzFs&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
2 days ago
  · 
#groupworkinISLE
Hi @everyone! Today Tom Prewitt posted a question about group work.
Here are some routines that you can set up for group work. This is a long
post, please be patient.
How do you form the groups? There are different approaches to this task.
During the first class of a course, we let groups be formed naturally, as the
students walk in to the classroom and choose seats. Once they are
settled, it is good to check that there are no groups with one female and
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the rest males. You can ask students to move in this case. While some
females make themselves heard in a group of males, many have
difficulties doing so even when they have a great grasp pf physics. Thus,
at the beginning it is a good routine to avoid such situations. Later, it is
necessary to monitor the groups to make sure every voice is heard.
Is there a best size of a group for group work? If the activity has one right
answer, 2 people are enough, but if it is a creative activity, with multiple
possible approaches, then 3 is a minimum number and 4 is probably as
large as a productive group should get. As the semester progresses, it is
great to change groups to make sure that everyone in the course works
with everyone else.
As one of the goals of any ISLE-based course is to create a community,
the first necessary condition is that people know each other well and
experience working together in different contexts (more about it later).
With a possible large variability in the group member’s preparation, we
found useful to have groups of mixed ability. Thus, as you get to know
your students, try to organize the groups so that the groups in each course
meeting have both high achieving, medium achieving students, and those
who struggle. If the atmosphere in the course is supportive (and this
depends on you), then the struggling members will grow and improve
quickly.
Working in groups is important in the ISLE approach. Remember two
intentionalities of the ISLE approach? They are to help students learn
physics by constructing knowledge following the processes that mirror the
practice of physics and to help them stay motivated, feeling that they
belong in physics and develop growth mindset. Group work fosters both
intentionalities as scientists work in teams creating knowledge and group
work can help develop the sense of the community, belonging, and extend
students' zone of proximal development. The problem is that not all groups
are functional. What does it mean a functional group? A functional group
is the group when group members work together, listen to each other and
support each other to solve a problem. By working TOGETHER they
extend each other's zone of proximal development. This sound good in
theory, but how do you help them learn to work this way? And does
belonging to a functional group make a difference? It turns out that it does!
From the above follows that it is important that the group work is really
collaborative, not led by one dominant person while everyone else is either



passively listening or is “checked out” until the answer is provided. How
can we help group members collaborate? Research by David Brookes,
Yuehai Yang and colleagues (Brookes et al., 2021, see the link below)
found that in the groups where the more knowledgeable person “hedges”
the answers (makes them sound a little uncertain, for example: “What do
you think of this idea?” or “I could be wrong but these are my thoughts…”)
instead of declaring them authoritatively, other group members participate
and collaborate more equitably. The consequence of this more equitable
engagement is that these groups make far more progress on challenging
activities (the activities that require the students to leap into their zone of
proximal development). If there is no equitable engagement, the other
group members do not challenge the statements of the person who is
perceived as more knowledgeable. It seems that hedging creates a feeling
of some kind of psychological safety that is necessary for effective
collaboration.
After the groups finish their activity, they will need to report it to the rest of
the class. Who will do the reporting? A good practice is for each group to
choose a “spokesperson” for the day. This person will deliver the groups
solution to the class during that lesson. You will need to monitor the list of
spokespeople so that everyone gets to play this role before the new round
starts. Choosing a spokesperson for the day can be the first assignment
for each group at the beginning of each class.
When the groups start working on the assignment, it is a good routine to
announce the time that they will have. If you do not do it, the start will be
slow and about 4-5 min at the beginning will be lost. It is good to have a
timer or some other means to remind students how much time is left. This
time monitoring creates “the sense of urgency” in the lesson that prevents
it from dragging. How do you know how much time will be needed for a
particular activity? First, time yourself doing it when you are prepping the
lesson and then multiple it by 2. This would be the minimum time. You can
always extend it in class (obscurely), but having the limit is crucial for a
quick start of group work.
To have the accountability for student work, the students need to put
everything on their whiteboards and then present what they found to the
rest of the class. But while such approach helps keep the students
accountable, it might lead to the drudgery of the lesson and the lack of the
“sense of urgency”.



Therefore, a key step in maintaining the sense of urgency is deciding
when to cut off the time for the activity and how to organize groups’
presentations. It is tempting to wait until all groups finish and then let them
all present their findings taking turns. There are several dangers in this
routine. Those who finish first get bored waiting for the rest of the groups
and when all the groups have the same solution to the problem, it is boring
to listed to the same thing again and again. Here are possible routines:
1. Notice when the first group finishes and if their work is correct, stop the
rest of the groups, let this group present and then ask representatives of
the groups that did not finish to ask questions or repeat what the first group
said and then give them a few minutes to finish their boards using the work
of the finished group.
2. Invite the members of the finished group to visit the groups that are not
done and help them. Then the first group presents.
3. Give an additional activity to the finished group and let the rest of the
class finish. Then if the solutions are the same, any group can present,
and if the solutions are different, invite the groups visit each other, talk and
then share the differences that they found without repeating the things that
all groups did the same.
It is important not to be the first to validate the results and solutions
yourself but let students discuss them. However, at the end it is a good
practice to summarize the results of the group activity and clearly state
why the students did it and what they were expected to learn from it. A
good routine is to keep these summaries short on the class board and let
the students take photos for their journals at the end of the lesson.
There are a few other important routines to keep in mind specifically for
the group work in the ISLE environment:
1. Before each group activity, ask the students where it belongs in the
ISLE process – are they working on an observational experiment, on the
patterns, on the testing experiment, etc. For example, if it is a testing
experiments, it is helpful to put the hypothesis that the students will be
testing on the class board for clarity.
2. After every group activity, summarize what the students found so that
they can proceed to the next one being “on the same page”. For example,
if it is an observational experiment, it is helpful to put on the class board
the patterns that students found; if it is an application experiment, it is
helpful to put the results on the board and ask how we know that they



make sense. The bottom line, is that developing epistemological aspect of
reasoning is as important as doing the activities.
The “group work” routines described above work for the lessons when
students learn new material and when they do long labs (if you are
teaching in college and the course is run in a traditional mode, having the
labs separate from other activities).
If you are teaching a large enrollment physic course using the ISLE
approach and have “lecture time” (we call it “large room meeting”) when
all 200-300 students or more are in a theatre-sitting environment, it might
feel that no group work is possible. But team work is always possible. A
student needs to turn to their neighbor to discuss the activity. Their
consensus can either come from direct sharing with the rest of the class,
or by choosing an answer among the choices that you provide using
student-response system. Even if you cannot organize team work in a
large room meeting, the students can still work in groups in the labs or in
problem-solving activities. Then the routines described above are
relevant.
Brookes, D. T., Yang, Y., & Nainabasti, B. (2021). Social positioning in
small group interactions in an investigative science learning environment
physics class. Physical Review Physics Education Research, 17(1),
010103. https://doi.org/10.1103/PhysRevPhysEducRes.17.010103
https://www.facebook.com/groups/320431092109343/posts/1471251563
693951/?__cft__[0]=AZV6mp2sTVLjfK9rvXQDk-XRFQY7Dt6J8y5O-
SnsWi2QUZPzEC04TKoSLAGB5lrGLZP_j-0YKHSsrVqympZ97f-
RjhuxlfQFU5PlaNzNtrPgFHz--
MglFxP6tOdUpygA8RnLpek5V7M6gj__HrfmseavNjAki_wg6eZ1mE1GB
p5U2x2iwPPahuEJyav85G-ExRg&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
a day ago
  · 
#groupwork
Hi all Exploring and Applying Physics, I continue with group work today as
Gorazd Planinsic sent me a very interesting paper - a meta study of the
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https://www.facebook.com/groups/320431092109343/posts/1471251563693951/?__cft__%5B0%5D=AZV6mp2sTVLjfK9rvXQDk-XRFQY7Dt6J8y5O-SnsWi2QUZPzEC04TKoSLAGB5lrGLZP_j-0YKHSsrVqympZ97f-RjhuxlfQFU5PlaNzNtrPgFHz--MglFxP6tOdUpygA8RnLpek5V7M6gj__HrfmseavNjAki_wg6eZ1mE1GBp5U2x2iwPPahuEJyav85G-ExRg&__tn__=%2CO%2CP-R
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role of group work in different aspects of student learning. And guess what
aspect group work affects the most? MOTIVATION! As motivation is
probably the most important factor in one's learning, this means that we
should consider group work as an item on the list of what to do to improve
student motivation. This is, of course, if group work is organized well (see
my previous post and Jane Jackson's comments on it). And there is so
much more in the paper! Read the paper posted here and comment!
https://www.facebook.com/groups/320431092109343/posts/1471962883
622819/?__cft__[0]=AZVf2zn6RrssTQ12A7OyCp2RXRtiG2KMdBQZEl8
61nmW5JQrNyU9Qjv49GTdTRSKz-
YhGw73a7mlxnNPcbUKlZi9o8SkyXGupAoIB-SqJSqTLhnGGURJr-zG-
4gRBFCBaCo18krZcXYDsnQ74VejlK3diCMkm9RIXF69UJlb7D_cmrIsm
DU5PZBhebqYzNTTFAglHK424gPkqdjJ6-
MYQmTa&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
August 29
  · 
#motiondiagrams
Hi @everyone, this coming Saturday we have a workshop for Dynamics.
In order to start dynamics, your students need to be fluent with motion
diagrams and the concept of an observer when they describe motion. I am
reminding you to use cardboard arrows for velocity and velocity change
and they help the students visualize HOW the velocity change vector is
constructed from initial and final velocities for one time interval.
 There is one little detail that is not discussed in this chapter but is needed
in chapter 5 - Circular motion. When we draw velocity change vector,
where  the point of this velocity change is. It is between the points of the
initial and final velocity. This nuance does not matter for constant
acceleration motion but will matter later. I would discuss this issue with the
students. 
Another important thing is the direction - positive or negative direction of
velocity change vector tell us nothing about whether the object is speeding
up or slowing. Only the RELATIVE orientation of velocity vectors and the

https://www.facebook.com/groups/320431092109343/posts/1471962883622819/?__cft__%5B0%5D=AZVf2zn6RrssTQ12A7OyCp2RXRtiG2KMdBQZEl861nmW5JQrNyU9Qjv49GTdTRSKz-YhGw73a7mlxnNPcbUKlZi9o8SkyXGupAoIB-SqJSqTLhnGGURJr-zG-4gRBFCBaCo18krZcXYDsnQ74VejlK3diCMkm9RIXF69UJlb7D_cmrIsmDU5PZBhebqYzNTTFAglHK424gPkqdjJ6-MYQmTa&__tn__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1471962883622819/?__cft__%5B0%5D=AZVf2zn6RrssTQ12A7OyCp2RXRtiG2KMdBQZEl861nmW5JQrNyU9Qjv49GTdTRSKz-YhGw73a7mlxnNPcbUKlZi9o8SkyXGupAoIB-SqJSqTLhnGGURJr-zG-4gRBFCBaCo18krZcXYDsnQ74VejlK3diCMkm9RIXF69UJlb7D_cmrIsmDU5PZBhebqYzNTTFAglHK424gPkqdjJ6-MYQmTa&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1471962883622819/?__cft__%5B0%5D=AZVf2zn6RrssTQ12A7OyCp2RXRtiG2KMdBQZEl861nmW5JQrNyU9Qjv49GTdTRSKz-YhGw73a7mlxnNPcbUKlZi9o8SkyXGupAoIB-SqJSqTLhnGGURJr-zG-4gRBFCBaCo18krZcXYDsnQ74VejlK3diCMkm9RIXF69UJlb7D_cmrIsmDU5PZBhebqYzNTTFAglHK424gPkqdjJ6-MYQmTa&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1471962883622819/?__cft__%5B0%5D=AZVf2zn6RrssTQ12A7OyCp2RXRtiG2KMdBQZEl861nmW5JQrNyU9Qjv49GTdTRSKz-YhGw73a7mlxnNPcbUKlZi9o8SkyXGupAoIB-SqJSqTLhnGGURJr-zG-4gRBFCBaCo18krZcXYDsnQ74VejlK3diCMkm9RIXF69UJlb7D_cmrIsmDU5PZBhebqYzNTTFAglHK424gPkqdjJ6-MYQmTa&__tn__=%2CO%2CP-R
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velocity change vector does. Same direction (even if both are negative) -
the object is speeding up, opposite direction - the objct is slowing down. 
If your students are fluent with motion diagrams, it will be much easier for
them to draw force diagrams in dynamics as the direction of the velocity
change vector is the same as the direction of the sum of the forces vector.
Needless to say that understanding how vectors add is important too. 
Finally, the role of the observer is very important (see the TIP on the
screenshot). Without this understanding, Newton's first law is just a
consequence of the second and it is not clear why it is needed. But this
part we will discuss in the workshop. If you have not signed up yet, please
do. We also record the workshops, so you will be able to watch the video,
but it is not the same as participating. Please sign up and find time on
Saturday to attend. Thank you all.

https://www.facebook.com/groups/320431092109343/posts/1473401436
812297/?__cft__[0]=AZV0VzHh3gtObVVtkwmIPDz-
bISPRn9FByfLyomJfurSJ1bjkYqVeivP-m7Q7Ji6zF37RxdU7-
4Eybii6M9MLQGJ_kgJ3UW5SGakwbwPOg9cSiXU8hvt1tfe342O5vfGxH
fwJyT5lVFyeywqhJXoZE7MFeZWYE_UkZqTBKx6TZeLkt-
Y5ssY2RKo8nB6tZ59An8&__tn__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1473401436812297/?__cft__%5B0%5D=AZV0VzHh3gtObVVtkwmIPDz-bISPRn9FByfLyomJfurSJ1bjkYqVeivP-m7Q7Ji6zF37RxdU7-4Eybii6M9MLQGJ_kgJ3UW5SGakwbwPOg9cSiXU8hvt1tfe342O5vfGxHfwJyT5lVFyeywqhJXoZE7MFeZWYE_UkZqTBKx6TZeLkt-Y5ssY2RKo8nB6tZ59An8&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1473401436812297/?__cft__%5B0%5D=AZV0VzHh3gtObVVtkwmIPDz-bISPRn9FByfLyomJfurSJ1bjkYqVeivP-m7Q7Ji6zF37RxdU7-4Eybii6M9MLQGJ_kgJ3UW5SGakwbwPOg9cSiXU8hvt1tfe342O5vfGxHfwJyT5lVFyeywqhJXoZE7MFeZWYE_UkZqTBKx6TZeLkt-Y5ssY2RKo8nB6tZ59An8&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1473401436812297/?__cft__%5B0%5D=AZV0VzHh3gtObVVtkwmIPDz-bISPRn9FByfLyomJfurSJ1bjkYqVeivP-m7Q7Ji6zF37RxdU7-4Eybii6M9MLQGJ_kgJ3UW5SGakwbwPOg9cSiXU8hvt1tfe342O5vfGxHfwJyT5lVFyeywqhJXoZE7MFeZWYE_UkZqTBKx6TZeLkt-Y5ssY2RKo8nB6tZ59An8&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1473401436812297/?__cft__%5B0%5D=AZV0VzHh3gtObVVtkwmIPDz-bISPRn9FByfLyomJfurSJ1bjkYqVeivP-m7Q7Ji6zF37RxdU7-4Eybii6M9MLQGJ_kgJ3UW5SGakwbwPOg9cSiXU8hvt1tfe342O5vfGxHfwJyT5lVFyeywqhJXoZE7MFeZWYE_UkZqTBKx6TZeLkt-Y5ssY2RKo8nB6tZ59An8&__tn__=%2CO%2CP-R


Eugenia Etkina
Admin
  · 
September 4 at 4:10 PM
  · 
#2Ddynamicsworkshop
#ForceAndMotion
Hi @everyone! Two things today. First, I posted a poll for the 2D dynamics
workshop yesterday, please see the poll and vote, so far one date is a
clear winner, but not enough people voted. It is important to attend all of
the workshops for the school year to see the progression of the material.
Every idea builds on the previous ones.
Second, Roby Rod posted about the lack of bowling balls for the
experiments. The video that we (David Brookes and I) created a long time
ago might help. The purpose of the video for the students to construct two
important ideas: An object cannot change its motion by itself, an
interaction with anotehr object is needed. Once this interaction is over the
object continues to move at constant velocity (as seen by the observer on
the ground). Please watch it and if rollerblade, use it? Note that the push
should be strong enough, only rolling at high speed leads to constant
velocity motion on rollerblades (complex interactions with the floor are to
blame). You need to have a tile floor or linoleum floor. Wood will work too,
but not a carpet. 

https://www.facebook.com/groups/320431092109343/posts/1476452069
840567/?__cft__[0]=AZVmYin7r8J_WM00jG-
nmKg3tyWDxWH8STy2xyKKDh7yZOC3PQyXItMznx-CtvXSGvgPt27r-
0NCqmQyVqp-
fEycTk9IdwmWRESivf0zYyZC0bEujeMIEYVsh9X7s9Nv3Ns3rPrj_qiddX
hg-nJ-
8oK5HDRHe_jqcKhIBKKXQDatW1lnGZktp3Aj0GXiAsKBTUM&__tn__=
%2CO%2CP-R

https://www.facebook.com/groups/320431092109343/posts/1476452069840567/?__cft__%5B0%5D=AZVmYin7r8J_WM00jG-nmKg3tyWDxWH8STy2xyKKDh7yZOC3PQyXItMznx-CtvXSGvgPt27r-0NCqmQyVqp-fEycTk9IdwmWRESivf0zYyZC0bEujeMIEYVsh9X7s9Nv3Ns3rPrj_qiddXhg-nJ-8oK5HDRHe_jqcKhIBKKXQDatW1lnGZktp3Aj0GXiAsKBTUM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1476452069840567/?__cft__%5B0%5D=AZVmYin7r8J_WM00jG-nmKg3tyWDxWH8STy2xyKKDh7yZOC3PQyXItMznx-CtvXSGvgPt27r-0NCqmQyVqp-fEycTk9IdwmWRESivf0zYyZC0bEujeMIEYVsh9X7s9Nv3Ns3rPrj_qiddXhg-nJ-8oK5HDRHe_jqcKhIBKKXQDatW1lnGZktp3Aj0GXiAsKBTUM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1476452069840567/?__cft__%5B0%5D=AZVmYin7r8J_WM00jG-nmKg3tyWDxWH8STy2xyKKDh7yZOC3PQyXItMznx-CtvXSGvgPt27r-0NCqmQyVqp-fEycTk9IdwmWRESivf0zYyZC0bEujeMIEYVsh9X7s9Nv3Ns3rPrj_qiddXhg-nJ-8oK5HDRHe_jqcKhIBKKXQDatW1lnGZktp3Aj0GXiAsKBTUM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1476452069840567/?__cft__%5B0%5D=AZVmYin7r8J_WM00jG-nmKg3tyWDxWH8STy2xyKKDh7yZOC3PQyXItMznx-CtvXSGvgPt27r-0NCqmQyVqp-fEycTk9IdwmWRESivf0zYyZC0bEujeMIEYVsh9X7s9Nv3Ns3rPrj_qiddXhg-nJ-8oK5HDRHe_jqcKhIBKKXQDatW1lnGZktp3Aj0GXiAsKBTUM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1476452069840567/?__cft__%5B0%5D=AZVmYin7r8J_WM00jG-nmKg3tyWDxWH8STy2xyKKDh7yZOC3PQyXItMznx-CtvXSGvgPt27r-0NCqmQyVqp-fEycTk9IdwmWRESivf0zYyZC0bEujeMIEYVsh9X7s9Nv3Ns3rPrj_qiddXhg-nJ-8oK5HDRHe_jqcKhIBKKXQDatW1lnGZktp3Aj0GXiAsKBTUM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1476452069840567/?__cft__%5B0%5D=AZVmYin7r8J_WM00jG-nmKg3tyWDxWH8STy2xyKKDh7yZOC3PQyXItMznx-CtvXSGvgPt27r-0NCqmQyVqp-fEycTk9IdwmWRESivf0zYyZC0bEujeMIEYVsh9X7s9Nv3Ns3rPrj_qiddXhg-nJ-8oK5HDRHe_jqcKhIBKKXQDatW1lnGZktp3Aj0GXiAsKBTUM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1476452069840567/?__cft__%5B0%5D=AZVmYin7r8J_WM00jG-nmKg3tyWDxWH8STy2xyKKDh7yZOC3PQyXItMznx-CtvXSGvgPt27r-0NCqmQyVqp-fEycTk9IdwmWRESivf0zYyZC0bEujeMIEYVsh9X7s9Nv3Ns3rPrj_qiddXhg-nJ-8oK5HDRHe_jqcKhIBKKXQDatW1lnGZktp3Aj0GXiAsKBTUM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1476452069840567/?__cft__%5B0%5D=AZVmYin7r8J_WM00jG-nmKg3tyWDxWH8STy2xyKKDh7yZOC3PQyXItMznx-CtvXSGvgPt27r-0NCqmQyVqp-fEycTk9IdwmWRESivf0zYyZC0bEujeMIEYVsh9X7s9Nv3Ns3rPrj_qiddXhg-nJ-8oK5HDRHe_jqcKhIBKKXQDatW1lnGZktp3Aj0GXiAsKBTUM&__tn__=%2CO%2CP-R


Eugenia Etkina
Admin
  · 
September 5 at 3:29 PM
  · 
#Newtonslaws
Hi all Exploring and Applying Physics people! Now that we had the
workshop on Newton's laws, I will start commenting on the most important
issues in this chapter, Chapter 3. 
In the workshop we discussed possible "needs to know" to start this unit,
you can see them in the slides for the workshop, the link to those was
posted on Saturday. Today, I am sharing another way to start the unit to
emphasize that for any object to CHANGE its state of motion, it needs
another object. You do not need to ask your students to explain what they
see in the video (the best of course, if you do it yourself), just to wonder
why the two things in the video happened: Eugenia could not get moving
by herself and once she was moving, she moved in a very specific way. 
Many people thing that we can start moving by ourselves. But this means
the change of velocity, and such thing cannot be accomplished without
another object interacting with us and exerting a force. Here in the video,
David (David Brookes) is that object. The video was made and posted on
our website over 20 years ago. This is how long we have been working on
the materials that you are using now. Time flies! 
http://islevideos.net/experiment.php?topicid=3&exptid=27



https://www.facebook.com/groups/320431092109343/posts/1476915059
794268/?__cft__[0]=AZXawQ6r1i-
boVSL7lYC8AUrpSvaUvREhcr11kZLrCOVzVXHi-
h4gM6bihHfuuW86IthaPIv3zVeJ1L3_4PRuqKvEn9u57EFC8cHe_vePE8
Wfb00kmKI5eot4FLkd3nYOB1JkmEGQray1TAIKO9TsGNhQsFlwPMzw
G1MQzKcdxEngfJWONIGeG7MWNK9L7Y4KL4&__tn__=%2CO%2CP-
R

Eugenia Etkina
Admin
  · 
September 7 at 4:04 PM
  · 
#2ddynamicsworkshop
#experimentvideos
Hi @everyone! Several things today:
Please vote for the date of the 2D Dynamics workshop. So far, September
30th is a clear winner, but it would be great to see more votes. The post
with the poll was 3 days ago.

https://www.facebook.com/groups/320431092109343/posts/1476915059794268/?__cft__%5B0%5D=AZXawQ6r1i-boVSL7lYC8AUrpSvaUvREhcr11kZLrCOVzVXHi-h4gM6bihHfuuW86IthaPIv3zVeJ1L3_4PRuqKvEn9u57EFC8cHe_vePE8Wfb00kmKI5eot4FLkd3nYOB1JkmEGQray1TAIKO9TsGNhQsFlwPMzwG1MQzKcdxEngfJWONIGeG7MWNK9L7Y4KL4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1476915059794268/?__cft__%5B0%5D=AZXawQ6r1i-boVSL7lYC8AUrpSvaUvREhcr11kZLrCOVzVXHi-h4gM6bihHfuuW86IthaPIv3zVeJ1L3_4PRuqKvEn9u57EFC8cHe_vePE8Wfb00kmKI5eot4FLkd3nYOB1JkmEGQray1TAIKO9TsGNhQsFlwPMzwG1MQzKcdxEngfJWONIGeG7MWNK9L7Y4KL4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1476915059794268/?__cft__%5B0%5D=AZXawQ6r1i-boVSL7lYC8AUrpSvaUvREhcr11kZLrCOVzVXHi-h4gM6bihHfuuW86IthaPIv3zVeJ1L3_4PRuqKvEn9u57EFC8cHe_vePE8Wfb00kmKI5eot4FLkd3nYOB1JkmEGQray1TAIKO9TsGNhQsFlwPMzwG1MQzKcdxEngfJWONIGeG7MWNK9L7Y4KL4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1476915059794268/?__cft__%5B0%5D=AZXawQ6r1i-boVSL7lYC8AUrpSvaUvREhcr11kZLrCOVzVXHi-h4gM6bihHfuuW86IthaPIv3zVeJ1L3_4PRuqKvEn9u57EFC8cHe_vePE8Wfb00kmKI5eot4FLkd3nYOB1JkmEGQray1TAIKO9TsGNhQsFlwPMzwG1MQzKcdxEngfJWONIGeG7MWNK9L7Y4KL4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1476915059794268/?__cft__%5B0%5D=AZXawQ6r1i-boVSL7lYC8AUrpSvaUvREhcr11kZLrCOVzVXHi-h4gM6bihHfuuW86IthaPIv3zVeJ1L3_4PRuqKvEn9u57EFC8cHe_vePE8Wfb00kmKI5eot4FLkd3nYOB1JkmEGQray1TAIKO9TsGNhQsFlwPMzwG1MQzKcdxEngfJWONIGeG7MWNK9L7Y4KL4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1476915059794268/?__cft__%5B0%5D=AZXawQ6r1i-boVSL7lYC8AUrpSvaUvREhcr11kZLrCOVzVXHi-h4gM6bihHfuuW86IthaPIv3zVeJ1L3_4PRuqKvEn9u57EFC8cHe_vePE8Wfb00kmKI5eot4FLkd3nYOB1JkmEGQray1TAIKO9TsGNhQsFlwPMzwG1MQzKcdxEngfJWONIGeG7MWNK9L7Y4KL4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1476915059794268/?__cft__%5B0%5D=AZXawQ6r1i-boVSL7lYC8AUrpSvaUvREhcr11kZLrCOVzVXHi-h4gM6bihHfuuW86IthaPIv3zVeJ1L3_4PRuqKvEn9u57EFC8cHe_vePE8Wfb00kmKI5eot4FLkd3nYOB1JkmEGQray1TAIKO9TsGNhQsFlwPMzwG1MQzKcdxEngfJWONIGeG7MWNK9L7Y4KL4&__tn__=%2CO%2CP-R


Pearson finally updated the video website for our textbook by including
links to the OALG videos in addition to the textbook and ALG. We created
a ton of new videos for the OALG, and in posted here files the links are to
the youtube versions of each video as I was posting the files as soon as
we were making them in pandemic times. Now Pearson added the links
to those videos that are not hosted on youtube (previously they were only
available through Mastering Physics), so that the schools that do not allow
youtube access can safely use those. please check them out!
https://media.pearsoncmg.com/aw/aw_etkina_cp_2/videos/
I encourage you to read Chapter 3 Newton's laws before you start
teaching it. Many thing there will be new for you. Focus on how we talk
about forces, how we introduce force diagrams (we do not call them free
body diagrams), how we develop the relationship between forces and
motion, how we formulate each of Newton's laws and their relationship
with each other, how we talk about operational definitions and cause-
effect relationships, how do we teach students to linearize data. All those
issues are addressed in Chapter 3 but to find them you need to read the
textbook as if you never studied physics, this means reading using
Elaborative Interrogation technique that we have discussed before. I know
it is very difficult, but please try! You will discover many new ideas and
approaches to the familiar material.
If you read the post, please do not forget to like it or comment on it.
Recently the number of views of each post dropped dramatically. It is
either the posts are invisible or people are too busy to monitor group
activity. I cannot do anything about the latter, but the former can be helped
if you like or comment on the post. Thank you.

https://www.facebook.com/groups/320431092109343/posts/1477971763
021931/?__cft__[0]=AZWejRFQNpurIrugAXBnlqc_W4FWXlQs2QTo66a
ElFVT2qEJzxsdLV3wze_XT6Nz0nZHm5oEkkfBcAm8daaFzcmDkkDoJ_
1dNZlLSf8Uo5thq6ZqiF4hGj_H82JZorFhCd6d6PWZ8oP9MIlCNbkuj2Y
GFnijNvSWjk6VcdCEfWfsXX12VQK-7wgQYGN_N-
fXUSY&__tn__=%2CO%2CP-R

Eugenia Etkina

https://www.facebook.com/groups/320431092109343/posts/1477971763021931/?__cft__%5B0%5D=AZWejRFQNpurIrugAXBnlqc_W4FWXlQs2QTo66aElFVT2qEJzxsdLV3wze_XT6Nz0nZHm5oEkkfBcAm8daaFzcmDkkDoJ_1dNZlLSf8Uo5thq6ZqiF4hGj_H82JZorFhCd6d6PWZ8oP9MIlCNbkuj2YGFnijNvSWjk6VcdCEfWfsXX12VQK-7wgQYGN_N-fXUSY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1477971763021931/?__cft__%5B0%5D=AZWejRFQNpurIrugAXBnlqc_W4FWXlQs2QTo66aElFVT2qEJzxsdLV3wze_XT6Nz0nZHm5oEkkfBcAm8daaFzcmDkkDoJ_1dNZlLSf8Uo5thq6ZqiF4hGj_H82JZorFhCd6d6PWZ8oP9MIlCNbkuj2YGFnijNvSWjk6VcdCEfWfsXX12VQK-7wgQYGN_N-fXUSY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1477971763021931/?__cft__%5B0%5D=AZWejRFQNpurIrugAXBnlqc_W4FWXlQs2QTo66aElFVT2qEJzxsdLV3wze_XT6Nz0nZHm5oEkkfBcAm8daaFzcmDkkDoJ_1dNZlLSf8Uo5thq6ZqiF4hGj_H82JZorFhCd6d6PWZ8oP9MIlCNbkuj2YGFnijNvSWjk6VcdCEfWfsXX12VQK-7wgQYGN_N-fXUSY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1477971763021931/?__cft__%5B0%5D=AZWejRFQNpurIrugAXBnlqc_W4FWXlQs2QTo66aElFVT2qEJzxsdLV3wze_XT6Nz0nZHm5oEkkfBcAm8daaFzcmDkkDoJ_1dNZlLSf8Uo5thq6ZqiF4hGj_H82JZorFhCd6d6PWZ8oP9MIlCNbkuj2YGFnijNvSWjk6VcdCEfWfsXX12VQK-7wgQYGN_N-fXUSY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1477971763021931/?__cft__%5B0%5D=AZWejRFQNpurIrugAXBnlqc_W4FWXlQs2QTo66aElFVT2qEJzxsdLV3wze_XT6Nz0nZHm5oEkkfBcAm8daaFzcmDkkDoJ_1dNZlLSf8Uo5thq6ZqiF4hGj_H82JZorFhCd6d6PWZ8oP9MIlCNbkuj2YGFnijNvSWjk6VcdCEfWfsXX12VQK-7wgQYGN_N-fXUSY&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1477971763021931/?__cft__%5B0%5D=AZWejRFQNpurIrugAXBnlqc_W4FWXlQs2QTo66aElFVT2qEJzxsdLV3wze_XT6Nz0nZHm5oEkkfBcAm8daaFzcmDkkDoJ_1dNZlLSf8Uo5thq6ZqiF4hGj_H82JZorFhCd6d6PWZ8oP9MIlCNbkuj2YGFnijNvSWjk6VcdCEfWfsXX12VQK-7wgQYGN_N-fXUSY&__tn__=%2CO%2CP-R


Admin
  · 
September 8 at 3:41 PM
  · 
#referenceframes
Hi all Exploring and Applying Physics people! Today my post is about the
importance of the observer. Chapter 2 Kinematics starts with the
discussion of how the motion depends on the observer and the role of a
reference frame. While the concept that motion is relative is common to
kinematics, many forget about it when teaching Newton's laws. But the
fact is that the laws only work for observers in inertial reference frames
(this is the essence of Newton's first law), for whom the forces are the
results of interactions between objects, not their acceleration. Thus, when
we draw force diagrams, we ONLY draw them as observers standing on
Earth. 
Think about the following situation. You are standing in an elevator on a
bathroom scale. The scale reads 150 lb. All of a sudden, the scale starts
reading 160 lbs, then goes back to 150 and then drops to 140. Nobody
exerted an additional force on you and nobody reduced any forces. You,
as the observer, cannot explain what happened. However, a person the
ground can do it easily. The elevator accelerated upward, then moved at
constant velocity and then slowed down going upward. 
It seems like a small detail, but it becomes huge when studying circular
motion. We feel thrown out in a turning car and yet we teach our students
that the sum of the forces exerted on a revolving object points towards the
center. But this is only true for the person standing on the ground and NOT
for the person sitting in a turining car. The same is true for an accelerating
car, an airplane experiencing turbulence and so forth. 
Thus it is crucially important to remind the students again and again who
the observer is that is drawing the force diagram. This is the observer for
whom the forces are the results of interactions and if they cannot find two
subscripts for a force, there is no force. This funny video by Gorazd
Planinsic which is in Chapter 3 of the textbook is a good illustration of the
importance of this idea. https://mediaplayer.pearsoncmg.com/.../secs-
egv2e-strange...



https://www.facebook.com/groups/320431092109343/posts/1478470466
305394/?__cft__[0]=AZXbxq0A_fAClbMqCTgjuS4MWwcIlJdwz2vQ5Pb7
rBrfhDwPl4FRkP6rFY0-BLtxyix_CRL38SyVIUB-
oVswhyDdYNhILhhXgoEPNg8_AJ3RcT-
jcX6Yyaa9VeDQ7eDSnSGOxD5xOynsNm_NLQGYzbqOqTfdnca9l7dU
HrzYPltBukklqhteuW_XhTi79H5CjUw&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
September 9 at 3:56 PM
  · 
Check this out: this great story shows the role of observational
experiments in physics. That is why in ISLE we start with students
observing carefully selected experiments and trying to explain them
instead of asking them to predict what will happen when they have no
idea. The article does not take us through the whole ISLE process, but the
beginning is is described wonderfully.
https://www.nytimes.com/.../astronomy-holmdel-antenna…

https://www.facebook.com/groups/320431092109343/posts/1478470466305394/?__cft__%5B0%5D=AZXbxq0A_fAClbMqCTgjuS4MWwcIlJdwz2vQ5Pb7rBrfhDwPl4FRkP6rFY0-BLtxyix_CRL38SyVIUB-oVswhyDdYNhILhhXgoEPNg8_AJ3RcT-jcX6Yyaa9VeDQ7eDSnSGOxD5xOynsNm_NLQGYzbqOqTfdnca9l7dUHrzYPltBukklqhteuW_XhTi79H5CjUw&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1478470466305394/?__cft__%5B0%5D=AZXbxq0A_fAClbMqCTgjuS4MWwcIlJdwz2vQ5Pb7rBrfhDwPl4FRkP6rFY0-BLtxyix_CRL38SyVIUB-oVswhyDdYNhILhhXgoEPNg8_AJ3RcT-jcX6Yyaa9VeDQ7eDSnSGOxD5xOynsNm_NLQGYzbqOqTfdnca9l7dUHrzYPltBukklqhteuW_XhTi79H5CjUw&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1478470466305394/?__cft__%5B0%5D=AZXbxq0A_fAClbMqCTgjuS4MWwcIlJdwz2vQ5Pb7rBrfhDwPl4FRkP6rFY0-BLtxyix_CRL38SyVIUB-oVswhyDdYNhILhhXgoEPNg8_AJ3RcT-jcX6Yyaa9VeDQ7eDSnSGOxD5xOynsNm_NLQGYzbqOqTfdnca9l7dUHrzYPltBukklqhteuW_XhTi79H5CjUw&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1478470466305394/?__cft__%5B0%5D=AZXbxq0A_fAClbMqCTgjuS4MWwcIlJdwz2vQ5Pb7rBrfhDwPl4FRkP6rFY0-BLtxyix_CRL38SyVIUB-oVswhyDdYNhILhhXgoEPNg8_AJ3RcT-jcX6Yyaa9VeDQ7eDSnSGOxD5xOynsNm_NLQGYzbqOqTfdnca9l7dUHrzYPltBukklqhteuW_XhTi79H5CjUw&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1478470466305394/?__cft__%5B0%5D=AZXbxq0A_fAClbMqCTgjuS4MWwcIlJdwz2vQ5Pb7rBrfhDwPl4FRkP6rFY0-BLtxyix_CRL38SyVIUB-oVswhyDdYNhILhhXgoEPNg8_AJ3RcT-jcX6Yyaa9VeDQ7eDSnSGOxD5xOynsNm_NLQGYzbqOqTfdnca9l7dUHrzYPltBukklqhteuW_XhTi79H5CjUw&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1478470466305394/?__cft__%5B0%5D=AZXbxq0A_fAClbMqCTgjuS4MWwcIlJdwz2vQ5Pb7rBrfhDwPl4FRkP6rFY0-BLtxyix_CRL38SyVIUB-oVswhyDdYNhILhhXgoEPNg8_AJ3RcT-jcX6Yyaa9VeDQ7eDSnSGOxD5xOynsNm_NLQGYzbqOqTfdnca9l7dUHrzYPltBukklqhteuW_XhTi79H5CjUw&__tn__=%2CO%2CP-R
https://www.nytimes.com/.../astronomy-holmdel-antenna%E2%80%A6


https://www.facebook.com/groups/320431092109343/posts/1479000552
919052/?__cft__[0]=AZXGqgRAWzDPtFzn74yUb3jnODKJLUfL9h9L-
XbfBTYlZgDdtoO6i9ItOS1z2luUdov-B6izfIZEwCb9n-
plUsUpVQs3I_Fdbqhle9XW63sHCG1Yx5A5AW4AjOwZfOWwxtT3ZDbB
4-ISpQR5ubn5NuqOJ4whxS3moOF6MTWJ37-
SNjPipSsKXYlKs2ip82E1XgU&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
September 12 at 3:56 PM
  · 
Hi all Exploring and Applying Physics people! Two things today:
I posted the event for our next workshop, please sign up! Go to your
EVENTS and you will see it there.
When your students start solving Newton's second law problems, it is
crucial, that they start with representing the problem situation with a
motion diagram first, drawing the delta v arrow, and then move to the force
diagram. The delta v arrow will cue them to the direction fo the sum of the
forces and thus will help them decide what force arrow is longer. Here is
an example.

https://www.facebook.com/groups/320431092109343/posts/1479000552919052/?__cft__%5B0%5D=AZXGqgRAWzDPtFzn74yUb3jnODKJLUfL9h9L-XbfBTYlZgDdtoO6i9ItOS1z2luUdov-B6izfIZEwCb9n-plUsUpVQs3I_Fdbqhle9XW63sHCG1Yx5A5AW4AjOwZfOWwxtT3ZDbB4-ISpQR5ubn5NuqOJ4whxS3moOF6MTWJ37-SNjPipSsKXYlKs2ip82E1XgU&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1479000552919052/?__cft__%5B0%5D=AZXGqgRAWzDPtFzn74yUb3jnODKJLUfL9h9L-XbfBTYlZgDdtoO6i9ItOS1z2luUdov-B6izfIZEwCb9n-plUsUpVQs3I_Fdbqhle9XW63sHCG1Yx5A5AW4AjOwZfOWwxtT3ZDbB4-ISpQR5ubn5NuqOJ4whxS3moOF6MTWJ37-SNjPipSsKXYlKs2ip82E1XgU&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1479000552919052/?__cft__%5B0%5D=AZXGqgRAWzDPtFzn74yUb3jnODKJLUfL9h9L-XbfBTYlZgDdtoO6i9ItOS1z2luUdov-B6izfIZEwCb9n-plUsUpVQs3I_Fdbqhle9XW63sHCG1Yx5A5AW4AjOwZfOWwxtT3ZDbB4-ISpQR5ubn5NuqOJ4whxS3moOF6MTWJ37-SNjPipSsKXYlKs2ip82E1XgU&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1479000552919052/?__cft__%5B0%5D=AZXGqgRAWzDPtFzn74yUb3jnODKJLUfL9h9L-XbfBTYlZgDdtoO6i9ItOS1z2luUdov-B6izfIZEwCb9n-plUsUpVQs3I_Fdbqhle9XW63sHCG1Yx5A5AW4AjOwZfOWwxtT3ZDbB4-ISpQR5ubn5NuqOJ4whxS3moOF6MTWJ37-SNjPipSsKXYlKs2ip82E1XgU&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1479000552919052/?__cft__%5B0%5D=AZXGqgRAWzDPtFzn74yUb3jnODKJLUfL9h9L-XbfBTYlZgDdtoO6i9ItOS1z2luUdov-B6izfIZEwCb9n-plUsUpVQs3I_Fdbqhle9XW63sHCG1Yx5A5AW4AjOwZfOWwxtT3ZDbB4-ISpQR5ubn5NuqOJ4whxS3moOF6MTWJ37-SNjPipSsKXYlKs2ip82E1XgU&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1479000552919052/?__cft__%5B0%5D=AZXGqgRAWzDPtFzn74yUb3jnODKJLUfL9h9L-XbfBTYlZgDdtoO6i9ItOS1z2luUdov-B6izfIZEwCb9n-plUsUpVQs3I_Fdbqhle9XW63sHCG1Yx5A5AW4AjOwZfOWwxtT3ZDbB4-ISpQR5ubn5NuqOJ4whxS3moOF6MTWJ37-SNjPipSsKXYlKs2ip82E1XgU&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1480636509
422123/?__cft__[0]=AZUI1JzqO_VN0Fc8ZF6b2mcWJqMz6r5gHbFdgJD
La_z8h97UNlwlJor32cPvv95b7ktHscFnIeQNbGHl6ozU6SHuu7zJp0k6x
eXWkQlpFFeNy__wx1hnvYCTY8dn9ScWO0FQaWk2KnBQQ6jcWDTP
mnV89GVzI-
2UYZ4zOxbkAoGm_wCmvS9x4xm0U5Pf1u_PLoc&__tn__=%2CO%2C
P-R

https://www.facebook.com/groups/320431092109343/posts/1480636509422123/?__cft__%5B0%5D=AZUI1JzqO_VN0Fc8ZF6b2mcWJqMz6r5gHbFdgJDLa_z8h97UNlwlJor32cPvv95b7ktHscFnIeQNbGHl6ozU6SHuu7zJp0k6xeXWkQlpFFeNy__wx1hnvYCTY8dn9ScWO0FQaWk2KnBQQ6jcWDTPmnV89GVzI-2UYZ4zOxbkAoGm_wCmvS9x4xm0U5Pf1u_PLoc&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1480636509422123/?__cft__%5B0%5D=AZUI1JzqO_VN0Fc8ZF6b2mcWJqMz6r5gHbFdgJDLa_z8h97UNlwlJor32cPvv95b7ktHscFnIeQNbGHl6ozU6SHuu7zJp0k6xeXWkQlpFFeNy__wx1hnvYCTY8dn9ScWO0FQaWk2KnBQQ6jcWDTPmnV89GVzI-2UYZ4zOxbkAoGm_wCmvS9x4xm0U5Pf1u_PLoc&__tn__=%2CO%2CP-R
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Eugenia Etkina
Admin
  · 
September 13 at 11:22 PM
  · 
#WELCOMENEWMEMBERS
#forcediagrams
Hi all Exploring and Applying Physics people! Three things today:
If you plan to attend our 2D dynamics workshop on September 30th,
please sign up on the EVENTS webpage for it.
In our materials we have several ISLE based sequences of activities
helping students construct the relationship between the sum fo the forces
exerted on a system and the system's acceleration. They are different in
the textbook, ALG, and OALG. My favorite is in the OALG and I am
attaching it here. It is probably the most fundamental relationship in
Newtonian mechanics and if a student does not get it, then it is almost
impossible for them to apply Newton's laws. So, please examine and see
which sequence speaks to you! The sequences are complete -
observational experiments-patterns-hypotheses-testing experiments.

https://www.facebook.com/groups/320431092109343/posts/1481363412
682766/?__cft__[0]=AZW2OWahFy57FcZr-
oAtzLstQ65R6CKnclOs_KuL_sYSpgK_fD-v-hxrn390-h1qhC6hbznq-
mw8H2YwTp5HqCkihyIGGYK53Nnke_siFlvas9-
6kgYQ0ZQMR2FLEdkUIBewnLWOb1UMDdvmSAGtsV0h0pKOuQQHxd
h6rFQY2XTrlRH_mbedJq1CoXZFeqL2-
odUzno3Njwn2XxXui3e4E7o&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
September 16 at 7:44 PM
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  · 
Thank you all for responding to my previous post. Despite the record
number of comments, a relatively few members of the group viewed the
post. I guess everyone is busy. Or the Faceboook is getting less attention
in general. In any case, I will continue with the posts for linear dynamics. I
wonder who moved from kinematics to dynamics already. Please reply
here!
Today my post is about the word we use a lot. The word is WEIGHT. We
use it for the force that Earth (or another planet) exerts on an object or for
an object itself (a weight is attached ot a string). Both ways of using this
word are confusing. The first one stands for a force, but the forces do not
belong to objects. They characterize interactions and one object CANNOT
have a force. And yet we say: "My weight is XX lbs". This clearly
communicates the idea that weight is a property of an object. Thus using
the term weight for a force goes agains what we want our students to learn
about forces. What should we do? Use the term: The force exerted by
Earth (no article, as it is a planet) on the system (or on the object)  and
always write it with two subscripts F^E on O.  
When I googled the word weight, the definition seemed strange but it is
actually correct using the ideas of general relativity (screenshot attached).
However, I doubt that many students would be able to understand it.
Additionally, the images attached to the definition communicate the wrong
message, as the scales do not measure "weight".
The second use of the word to denote an object (hanging weight), is also
confusing. Therefore, it is better to say: an object, a bob, a ball, whatever
it is, but NOT a weight.
Learning physics is similar to learning a new language. Therefore we
should try to make this language be consistent with its meaning.
But then, what to do if curriculum materials use the word weight for the
force exerted by Earth on an object? My suggestion is NOT to use it at all
at the beginning, but closer to the end of dynamics tell the students that
sometimes this force is called weight. And to continue double subscript
notation of this force forever.





https://www.facebook.com/groups/320431092109343/posts/1483065875
845853/?__cft__[0]=AZUk5VzRfUUODRvDvHTYzr-
Vu3DcCWTJliv4Sw0sR85SG1weM2As0YwC6xvhs5llumYPBTWyFrJGI3
nuFxS9_U3l7B5KyfphQoibOHHVOdnd-
mZZ0P7K0XaE4Jq78Wkf2KhCwx-
803DvMhc6jF4ouYZeTgLGIjVZNpmJe1LFm-
RPbNntzl7d5ZYN4zGt1XNuo-Y&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
September 18 at 4:03 PM
  · 
Hi all, one more comment about language. The first one is mass. Similar
to weight we use it for both the physical quantity and for the object. We
say "a mass was attached to a string" or something like that. It increases
already heavy cognitive load for our students, who have to decide what is
involve - an object, or a physical quantity. Thus, I recommend again using
the term object or bob, but not "mass" to refer to an object.
Next, the scale... Some scales in US are calibrated in kg, some on pounds.
In Europe, they are all in kg. Pound is a unit of force, so we would like to
think that American scales measure weight. Do European scales measure
mass? The truth is that none of the scales measures what most people
think they do. All scales measure the force exerted on them by the object
that we place on it. This force depends on the acceleration of the object
with respect to Earth. Thus it is equal to weight (mg) only when the object
is not accelerating. We have lots of activities that help students construct
this important idea and even "feel" it themselves when they stand on a
bathroom scale in an elevator.
Additionally, there are two masses as physical quantities - inertial and
gravitational. How much time should we spend on this difference? When I
was teaching high school physics, I would go into a lot of detail about the
difference, but in retrospect, I think not too many of my students
remembered anything I said (people do not learn from listening, right?) 

https://www.facebook.com/groups/320431092109343/posts/1483065875845853/?__cft__%5B0%5D=AZUk5VzRfUUODRvDvHTYzr-Vu3DcCWTJliv4Sw0sR85SG1weM2As0YwC6xvhs5llumYPBTWyFrJGI3nuFxS9_U3l7B5KyfphQoibOHHVOdnd-mZZ0P7K0XaE4Jq78Wkf2KhCwx-803DvMhc6jF4ouYZeTgLGIjVZNpmJe1LFm-RPbNntzl7d5ZYN4zGt1XNuo-Y&__tn__=%2CO%2CP-R
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Bottom line: avoid calling objects masses and help students learn that a
scale does not measure mass or weight. Here is what Wikipedia says
about mass.

https://www.facebook.com/groups/320431092109343/posts/1484124175
740023/?__cft__[0]=AZXQaCmzxy1QdHNDoERAnMDlFOUSkorB989Zi-
Uc2KHJuTVZWXoWRQcfnY0nU6Q3kq1GrTqBG7Jxf7HUQ-
GeTiEroUuTGz7cI6SdcXIAaC_w_tC-
tgF0b14w1ilXskZoS_CnPq3wJ8sq6VdY7UaEMIA_SEJ3DW_c3v41b_fIr
oGD9giR2ckF8ZxXtp_ZKWqdYnU&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
September 20 at 3:53 PM
  · 
#highschoolteachers
Hi all Exploring and Applying Physics people! Two things today:
First: as you know, Gorazd Planinsic and I have been working developing
new materials, activities and problems to continuously improve ISLE. In
order to know what existing materials you are using and how to move
forward, we designed a survey. This is survey is for high school teachers
(we are working on a version for college teachers and I will post it in a few
days). Thus, if you are a high school physics teacher and you are using
any of our materials (AP Edition of College Physics: Explore and Apply,

https://www.facebook.com/groups/320431092109343/posts/1484124175740023/?__cft__%5B0%5D=AZXQaCmzxy1QdHNDoERAnMDlFOUSkorB989Zi-Uc2KHJuTVZWXoWRQcfnY0nU6Q3kq1GrTqBG7Jxf7HUQ-GeTiEroUuTGz7cI6SdcXIAaC_w_tC-tgF0b14w1ilXskZoS_CnPq3wJ8sq6VdY7UaEMIA_SEJ3DW_c3v41b_fIroGD9giR2ckF8ZxXtp_ZKWqdYnU&__tn__=%2CO%2CP-R
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ALG, OALG, Instructor Guide, etc.) please respond to the survey! It takes
about 5 minutes and the results will be extremely valuable for us. Thank
you! Here is the link to the survey:
https://www.surveymonkey.com/r/Etkina2eAP
Second. We have 20 people registered for 2D Dynamics workshop on
September 30. Please, if you plan to attend, sign up. For new members:
workshops are free, they happen once every month (this is our third year
of running those), they last for 2 hours and they help you implement the
ISLE approach for a particular unit. The units come in the order of chapters
in the textbook College Physics: Explore and Apply. To sign up, please go
to EVENTS - this is where the workshops are announced. In the
announcement there is the link to the zoom meeting for the workshop.

https://www.facebook.com/groups/320431092109343/posts/1485260368
959737/?__cft__[0]=AZVnhZdl-
ekxQ_CXiZ0rWEfMnF1VCQNcgbpBlhgL-
oid3HS41viB5GHcii84Dws1WeOu2Wm8N1d3gQZWJF4DTN4yBSvyvyL
6ePgS9eN38Izx2x6xHtrGhFhsyS37hTiKCUyhVjJAnzoHuK-
fn4AyBd1eJMsKW9dLaWIme67oea7WerlSbA1yP9aiVvvW1D7ChDc&__
tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
6 days ago
  · 
#Newton's laws
Hi all Exploring and Applying Physics people! I continue my posts about
Newton's laws. We already discussed that Newton's first law is in fact a
statement of the existence of inertial reference frames as without defining
the observer, the statement written in most textbooks and found online as
" An object at rest remains at rest, and an object in motion remains in
motion at constant speed and in a straight line unless acted on by an
unbalanced force" is not true for any accelerated observer. 

https://www.facebook.com/groups/320431092109343/posts/1485260368959737/?__cft__%5B0%5D=AZVnhZdl-ekxQ_CXiZ0rWEfMnF1VCQNcgbpBlhgL-oid3HS41viB5GHcii84Dws1WeOu2Wm8N1d3gQZWJF4DTN4yBSvyvyL6ePgS9eN38Izx2x6xHtrGhFhsyS37hTiKCUyhVjJAnzoHuK-fn4AyBd1eJMsKW9dLaWIme67oea7WerlSbA1yP9aiVvvW1D7ChDc&__tn__=%2CO%2CP-R
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The same is true for the second law if written as familiar to us F=ma. An
F does not equal to ma, it is the sum of the forces that are. And written in
this way, the definition confuses cause and effect. It is not acceleration
that produces the net force, but it is the sum of the forces that lead to the
acceleration of an object. That is why we write it as acceleration of a
system is equal to the sum of the forces exerted on it divided by its mass.
The important part here is that the forces need to be EXTERNAL to the
system. 
Similar to this change, the traditional formulation of the third law as action-
reaction is also not helpful, we use the following: When two objects
interact, they exerte forces on each other that are equal in magnitude and
opposite in direction. Labeling forces with two subscripts helps identify
those forces. The key here is that those two forces describe the SAME
interaction. We have a great end of the chapter question that assesses
this very understanding. Check it out and discuss the right answer. Thank
you!
Two more things: please do not forget to sign up for 2D dynamics
workshop on September 30th and fill out the survey that I posted two days
ago if you are a high school physics teacher using our materials.

https://www.facebook.com/groups/320431092109343/posts/1486255362
193571/?__cft__[0]=AZVfFGFZ7F4HFHLWpuO0jJOVunMYFSpyWrFDf
7yutDBKJZM5AqfJPMxTE2RqjdDkxUxsv4F9gZO83xN280QDkBas5Am
1Gxyl0W99CGwRmVWDkfHCGy52KwUy__AUA7BAM_Sn4_fqGHdwTl
4QzLp4NnrDll1HpTojMqW-hP4SWKUF9L-
7uHA5eUDqrmFIA_dqbG4&__tn__=%2CO%2CP-R
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Eugenia Etkina
Admin
  · 
6 days ago
  · 
#2ddynamicsworkshop
This is the post for those who signed up to attend 2D Dynamics workshop
on September 30th. Here is the homework (it is good to do it this
weekend):
You need to conduct an experiment and to ask somebody to record you.
The goal of the experiment is for you to run at constant speed and throw
the ball upward while running so that the ball lands in your hands when it
comes back down. You need to figure out how to throw the ball so it lands
in your hands. If you have a friend at home, they can take a video of the
experiment (as soon as you do it successfully.) Then, carefully analyze
the motion of the ball. It is best to do the experiment outside. Good luck!

https://www.facebook.com/groups/320431092109343/posts/1486471365
505304/?__cft__[0]=AZXnZYvUz9hJsSXbIWQvm1OOJ8x-
paTeiL6uNH8OkdihO_7W-
UcXPO6B43YRrwKrgQnDkCqIN3hbdlMs4ZtcsfeYQVsVQO-
vSGWu6x9oFGVTgRK4Tqp-ITQx9qyupgcHu-
RZDHypbjyTf6MVhqQO2HlvAAbnAWof-
nCpj8GcZyjl7yqr4kYKbF8LL0gyc-fAZzU&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
4 days ago
  · 
#equitygaps
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Hi all Exploring and Applying Physics today is my post about two aspects
of the ISLE approach that are really important: starting each unit with
qualitative development of concepts and allowing and encouraging
students to resubmit their work for improvement without taking points off
for repeated retakes. We talk about those approaches helping all students
succeed and feel that they belong in physics. A recent study (not of ISLE)
shows that those two approaches allow to close equity gaps in our
classes. Please read the paper, it is very important! There are many other
aspects of the ISLE approach that are designed to help our students. One
of them is using multiple representations.

https://www.facebook.com/groups/320431092109343/posts/1487446748
741099/?__cft__[0]=AZVc3G5O3QPNJzGjXGq69bda76w4TJyp4prVM0f
ZmLoxMkVhqF0U9iwylTJ4e7UPRIen4i9ze40CLIQSSRj4JITIpGLrgR4-
l4CtDzusw6JrxSYrC62GDSf_fLwjoaXmugKf1UpWLEmBMr1cbCCfLG2w
Vb1rPteYFZNq7uJdoR0W0vhaMr9oebexnpZDJe8LF6w&__tn__=%2CO
%2CP-R

Eugenia Etkina
Admin

  · 
#newtonslaws
#nontraditionalproblems
Hi all, two things today:
A reminder about our 2D Dynamics workshop tomorrow, 9 am Pacific
coast time, noon East coast time and 6 pm Central European time. Length
2 hours. If you need a PD certificate after, please email me at
eugenia.etkina@gse.rutgers.edu. The zoom link is in the event - see in
your EVENTS. It is the same link for all workshops.
Non-traditional problems. I am posting a screen shot of a few of non-
traditional problems in Chapter 3. Those who teahc AP 1 and 2 will
recognize familiar formats. Your students should be able to solve those

https://www.facebook.com/groups/320431092109343/posts/1487446748741099/?__cft__%5B0%5D=AZVc3G5O3QPNJzGjXGq69bda76w4TJyp4prVM0fZmLoxMkVhqF0U9iwylTJ4e7UPRIen4i9ze40CLIQSSRj4JITIpGLrgR4-l4CtDzusw6JrxSYrC62GDSf_fLwjoaXmugKf1UpWLEmBMr1cbCCfLG2wVb1rPteYFZNq7uJdoR0W0vhaMr9oebexnpZDJe8LF6w&__tn__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1487446748741099/?__cft__%5B0%5D=AZVc3G5O3QPNJzGjXGq69bda76w4TJyp4prVM0fZmLoxMkVhqF0U9iwylTJ4e7UPRIen4i9ze40CLIQSSRj4JITIpGLrgR4-l4CtDzusw6JrxSYrC62GDSf_fLwjoaXmugKf1UpWLEmBMr1cbCCfLG2wVb1rPteYFZNq7uJdoR0W0vhaMr9oebexnpZDJe8LF6w&__tn__=%2CO%2CP-R
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problems before proceeding to Chapter 4, the subject of the workshop
tomorrow.
See you tomorrow at the workshop!

https://www.facebook.com/groups/320431092109343/posts/1490205561
798551/?__cft__[0]=AZVNN14-
xss35D5251n9yIWxaUklXBJDKtUZ2pHXF5qst7XBtQSWKFQ56hBGAv
w70mvLIZc1jOnfY-
cxg_smjJTBvNtdaQjXI9LNjs24_KQ3DrorZMAv157_FbyujcNXsmc8xM1d
ZJ2aFs6NmgEJxXFG8Gagd6LPWdrAsJe43gv-0V-
lfLXN96CkPJ7Y60qRouw&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
  · 
2 days ago
  · 
#fission
I posted a few times about how Lise Meitner was never awarded a Nobel
prize for hers and Otto Frisch's discovery of the mechanism of fission.

https://www.facebook.com/groups/320431092109343/posts/1490205561798551/?__cft__%5B0%5D=AZVNN14-xss35D5251n9yIWxaUklXBJDKtUZ2pHXF5qst7XBtQSWKFQ56hBGAvw70mvLIZc1jOnfY-cxg_smjJTBvNtdaQjXI9LNjs24_KQ3DrorZMAv157_FbyujcNXsmc8xM1dZJ2aFs6NmgEJxXFG8Gagd6LPWdrAsJe43gv-0V-lfLXN96CkPJ7Y60qRouw&__tn__=%2CO%2CP-R
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Here is another article with yet a different explanation of the reason. If you
are teaching fission or are sharing women's in physics stories with your
students, it is a good short read. 

https://www.facebook.com/groups/320431092109343/posts/1492186424
933798/?__cft__[0]=AZXk5vDUmblNWJJI2my7e8K6ZSLjh9TzcKfJi0j1V
mNWN6sS197CaRe4Rx5JIXJ3hUktgoUw4m0UkKIsozPFQrLXCYr0BzD
Q6Cuo6M4HKlFxGazc4DbUOlucbwIXnVlgf72BaJ8NTwRMwbEjlknXXZ
TeWiNM7V6nF6tIBL07l0k4nkv6CB8MZP04V2sLKHdvs2k&__tn__=%2C
O%2CP-R

Eugenia Etkina
Admin

  · 
#archiveofposts #circularmotionworkshopdate #projectilemotion
Hi all Exploring and Applying Physics people! Three things today (see the
hashtags).
During our last workshop Amin Rainy suggested that I pin the post with
the link to the archive of all the posts to the top of the group. This is what
I am going to do. Here is the link: https://drive.google.com/.../10qn... This
archive was created and is being maintained by Hrvoje Miloloža. Eugenio
Tufino worked with him on saving the zoom recordings.
Yesterday I posted the poll for the circular motion workshop. 13 people
responded choosing the dates. Please find my yesterday's post and vote.
So far the later date wins. The circular motion is one of the topics where

https://www.facebook.com/groups/320431092109343/posts/1492186424933798/?__cft__%5B0%5D=AZXk5vDUmblNWJJI2my7e8K6ZSLjh9TzcKfJi0j1VmNWN6sS197CaRe4Rx5JIXJ3hUktgoUw4m0UkKIsozPFQrLXCYr0BzDQ6Cuo6M4HKlFxGazc4DbUOlucbwIXnVlgf72BaJ8NTwRMwbEjlknXXZTeWiNM7V6nF6tIBL07l0k4nkv6CB8MZP04V2sLKHdvs2k&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1492186424933798/?__cft__%5B0%5D=AZXk5vDUmblNWJJI2my7e8K6ZSLjh9TzcKfJi0j1VmNWN6sS197CaRe4Rx5JIXJ3hUktgoUw4m0UkKIsozPFQrLXCYr0BzDQ6Cuo6M4HKlFxGazc4DbUOlucbwIXnVlgf72BaJ8NTwRMwbEjlknXXZTeWiNM7V6nF6tIBL07l0k4nkv6CB8MZP04V2sLKHdvs2k&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1492186424933798/?__cft__%5B0%5D=AZXk5vDUmblNWJJI2my7e8K6ZSLjh9TzcKfJi0j1VmNWN6sS197CaRe4Rx5JIXJ3hUktgoUw4m0UkKIsozPFQrLXCYr0BzDQ6Cuo6M4HKlFxGazc4DbUOlucbwIXnVlgf72BaJ8NTwRMwbEjlknXXZTeWiNM7V6nF6tIBL07l0k4nkv6CB8MZP04V2sLKHdvs2k&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1492186424933798/?__cft__%5B0%5D=AZXk5vDUmblNWJJI2my7e8K6ZSLjh9TzcKfJi0j1VmNWN6sS197CaRe4Rx5JIXJ3hUktgoUw4m0UkKIsozPFQrLXCYr0BzDQ6Cuo6M4HKlFxGazc4DbUOlucbwIXnVlgf72BaJ8NTwRMwbEjlknXXZTeWiNM7V6nF6tIBL07l0k4nkv6CB8MZP04V2sLKHdvs2k&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1492186424933798/?__cft__%5B0%5D=AZXk5vDUmblNWJJI2my7e8K6ZSLjh9TzcKfJi0j1VmNWN6sS197CaRe4Rx5JIXJ3hUktgoUw4m0UkKIsozPFQrLXCYr0BzDQ6Cuo6M4HKlFxGazc4DbUOlucbwIXnVlgf72BaJ8NTwRMwbEjlknXXZTeWiNM7V6nF6tIBL07l0k4nkv6CB8MZP04V2sLKHdvs2k&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1492186424933798/?__cft__%5B0%5D=AZXk5vDUmblNWJJI2my7e8K6ZSLjh9TzcKfJi0j1VmNWN6sS197CaRe4Rx5JIXJ3hUktgoUw4m0UkKIsozPFQrLXCYr0BzDQ6Cuo6M4HKlFxGazc4DbUOlucbwIXnVlgf72BaJ8NTwRMwbEjlknXXZTeWiNM7V6nF6tIBL07l0k4nkv6CB8MZP04V2sLKHdvs2k&__tn__=%2CO%2CP-R


student kinestetic experience is at odds with the physics that they need to
learn as they themselves experience circular motion being in non-inertial
reference frames (turning car, bicycle, merry-go-round) while we teach
them how to analyze it using Newton's laws that are only valid in inertial
reference frames.
In our workshop on 2D Dynamics we had a great discussion of WHY in
ISLE we teach projectile motion in 2D dynamics and not in kinematics. I
explained three most important reasons: a) in kinematics the students do
not have the tools to explain why the horizontal component of velocity
remains the same (or almost the same) and the vertical component
changes. b) quantitative analysis of projectile motion involves complex
mathematics and the longer we delay it in our curriculum, the more mature
mathematically they are. As we teach components thoroughly in 2D
dynamics, the students are "mathematically" ready to analyze projectile
motion. c) This quantitative analysis prolongs already long unit of
kinematics. The sooner we get out of kinematics and move to forces
where we have more exciting situations, the better.
Hope I convinced you! Please do not forget to vote for the date of circular
motion workshop and please like this post or comment on it to make it
more visible.
https://www.facebook.com/groups/320431092109343/posts/1493178644
834576/?__cft__[0]=AZXj-
Mhv3EbpV3ZRgSHwqiSZhFFE8hvFEEISdbAhEPHmiS2gz0nuBhIFfnvX
_nu2o0mjZhv7mxjT8i2JRVjKuuF0mla03wXi_HlY5cC9tf5nb2nQYLPWCi
bMweWesS5WI7bgK23sSYmXIByN8NnODyot&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top contributor
  · 
October 6
  · 
#2dDynamicslearninggoals
Hi all, three things today:

https://www.facebook.com/groups/320431092109343/posts/1493178644834576/?__cft__%5B0%5D=AZXj-Mhv3EbpV3ZRgSHwqiSZhFFE8hvFEEISdbAhEPHmiS2gz0nuBhIFfnvX_nu2o0mjZhv7mxjT8i2JRVjKuuF0mla03wXi_HlY5cC9tf5nb2nQYLPWCibMweWesS5WI7bgK23sSYmXIByN8NnODyot&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1493178644834576/?__cft__%5B0%5D=AZXj-Mhv3EbpV3ZRgSHwqiSZhFFE8hvFEEISdbAhEPHmiS2gz0nuBhIFfnvX_nu2o0mjZhv7mxjT8i2JRVjKuuF0mla03wXi_HlY5cC9tf5nb2nQYLPWCibMweWesS5WI7bgK23sSYmXIByN8NnODyot&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1493178644834576/?__cft__%5B0%5D=AZXj-Mhv3EbpV3ZRgSHwqiSZhFFE8hvFEEISdbAhEPHmiS2gz0nuBhIFfnvX_nu2o0mjZhv7mxjT8i2JRVjKuuF0mla03wXi_HlY5cC9tf5nb2nQYLPWCibMweWesS5WI7bgK23sSYmXIByN8NnODyot&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1493178644834576/?__cft__%5B0%5D=AZXj-Mhv3EbpV3ZRgSHwqiSZhFFE8hvFEEISdbAhEPHmiS2gz0nuBhIFfnvX_nu2o0mjZhv7mxjT8i2JRVjKuuF0mla03wXi_HlY5cC9tf5nb2nQYLPWCibMweWesS5WI7bgK23sSYmXIByN8NnODyot&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1493178644834576/?__cft__%5B0%5D=AZXj-Mhv3EbpV3ZRgSHwqiSZhFFE8hvFEEISdbAhEPHmiS2gz0nuBhIFfnvX_nu2o0mjZhv7mxjT8i2JRVjKuuF0mla03wXi_HlY5cC9tf5nb2nQYLPWCibMweWesS5WI7bgK23sSYmXIByN8NnODyot&__tn__=%2CO%2CP-R


A. One more reminder to vote for the date of the Circular motion workshop.
It looks like both dates that I posted are gathering similar numbers of
votes. If this pattern persists, I will either need to toss a coin or run two
workshops.
B. By now all those who started the school year with kinematics, should
be finished with kinematics and finishing up Newton's laws. 2d Dynamics
for which we had a workshop a week ago is next. If you have not attended
the workshop, I encourage you to examine content-based learning goals
for 2dDynamics that are in the Instructor Guide. Do you have similar
goals? How are your goals different? Please comment! Here is our list:
Students should be able to:
1. Explain the difference between a vector, vector component, and scalar
components.
2. Find the scalar components of vectors in two dimensions.
3. Resolve the force that a surface exerts on an object into two vector
components: parallel (the friction force) and perpendicular (the normal
force) to the surface.
4. Apply Newton’s second law to situations with multiple connected
objects, objects on inclined planes, and objects on rough surfaces
(problems involving friction).
5. Test Newton’s second law experimentally.
6. Apply the independence of horizontal and vertical motions to analyze
projectile motion situations.
7. Determine the coefficient of friction (static or kinetic) experimentally. 
8. Apply Newton’s laws to explain complex real-life situations.
9. Give examples of situations that cannot be explained using Newton’s
laws.
C. In the same chapter in the Instructor Guide there is a list of non-
traditional problems that can be found in this chapter. Remember, non-
traditional problems are the problems that help your students develop real
physics reasoning (unlike traditional end-of-the-chapter problems that
have one right answer and only call for a numerical calculation) and, as
the same time, they types match the types of problems on AP 1 and 2
exams. If you are teaching AP, never skip assigning these problems.
There is a similar list in every chapter of the IG. 
Nontraditional end-of-chapter questions and problems
Ranking tasks (RAT): P4.55, P4.56



Choose answer and explanation (CAE): Q4.4
Choose measuring procedure (MEP): P4.25
Evaluate (reasoning or solution…) (EVA): P4.39, P4.74 
Make judgment (based on data) (MJU): P4.63
Linearization (LIN): P4.86
Multiple possibility and tell all (MPO): P4.18, P4.48, P4.93
Jeopardy (JEO): P4.14, P4.38, P4.59
Design an experiment (or pose a problem) (DEX): P4.92
Problem based on real data (that students can collect by themselves)
(RED): P4.19, P4.75
Finally, I am posting the idea of how to help students learn vector and
scalar components of a vector. To learn it, you need to go through the
activities in the ALG/OALG chapter 4 - 4.1.1 and 4.1.2, but the grid posted
here will give you the idea.

https://www.facebook.com/groups/320431092109343/posts/1493821548
103619/?__cft__[0]=AZW43jNReVESSCTXf4VdzLLGx2T04jgeOPa_DZ
4efLaCpTRVxr3I2eTjoydIYSvu_3Ib94RH0fau3m-
oO_cvIo3KU_yXJCYcA0pn55lI05BKs0mK5oleGMQwexfij9eFw9ITeRT1
JQ3o74YJhQ2UHjR1_mgO6WCijVYdSHJGcqj1z59SRElae16nlCVaUjl1
miE&__tn__=%2CO%2CP-R

https://www.facebook.com/groups/320431092109343/posts/1493821548103619/?__cft__%5B0%5D=AZW43jNReVESSCTXf4VdzLLGx2T04jgeOPa_DZ4efLaCpTRVxr3I2eTjoydIYSvu_3Ib94RH0fau3m-oO_cvIo3KU_yXJCYcA0pn55lI05BKs0mK5oleGMQwexfij9eFw9ITeRT1JQ3o74YJhQ2UHjR1_mgO6WCijVYdSHJGcqj1z59SRElae16nlCVaUjl1miE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1493821548103619/?__cft__%5B0%5D=AZW43jNReVESSCTXf4VdzLLGx2T04jgeOPa_DZ4efLaCpTRVxr3I2eTjoydIYSvu_3Ib94RH0fau3m-oO_cvIo3KU_yXJCYcA0pn55lI05BKs0mK5oleGMQwexfij9eFw9ITeRT1JQ3o74YJhQ2UHjR1_mgO6WCijVYdSHJGcqj1z59SRElae16nlCVaUjl1miE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1493821548103619/?__cft__%5B0%5D=AZW43jNReVESSCTXf4VdzLLGx2T04jgeOPa_DZ4efLaCpTRVxr3I2eTjoydIYSvu_3Ib94RH0fau3m-oO_cvIo3KU_yXJCYcA0pn55lI05BKs0mK5oleGMQwexfij9eFw9ITeRT1JQ3o74YJhQ2UHjR1_mgO6WCijVYdSHJGcqj1z59SRElae16nlCVaUjl1miE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1493821548103619/?__cft__%5B0%5D=AZW43jNReVESSCTXf4VdzLLGx2T04jgeOPa_DZ4efLaCpTRVxr3I2eTjoydIYSvu_3Ib94RH0fau3m-oO_cvIo3KU_yXJCYcA0pn55lI05BKs0mK5oleGMQwexfij9eFw9ITeRT1JQ3o74YJhQ2UHjR1_mgO6WCijVYdSHJGcqj1z59SRElae16nlCVaUjl1miE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1493821548103619/?__cft__%5B0%5D=AZW43jNReVESSCTXf4VdzLLGx2T04jgeOPa_DZ4efLaCpTRVxr3I2eTjoydIYSvu_3Ib94RH0fau3m-oO_cvIo3KU_yXJCYcA0pn55lI05BKs0mK5oleGMQwexfij9eFw9ITeRT1JQ3o74YJhQ2UHjR1_mgO6WCijVYdSHJGcqj1z59SRElae16nlCVaUjl1miE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1493821548103619/?__cft__%5B0%5D=AZW43jNReVESSCTXf4VdzLLGx2T04jgeOPa_DZ4efLaCpTRVxr3I2eTjoydIYSvu_3Ib94RH0fau3m-oO_cvIo3KU_yXJCYcA0pn55lI05BKs0mK5oleGMQwexfij9eFw9ITeRT1JQ3o74YJhQ2UHjR1_mgO6WCijVYdSHJGcqj1z59SRElae16nlCVaUjl1miE&__tn__=%2CO%2CP-R


Eugenia Etkina
Admin
Top contributor
  · 
October 7
  · 
#2ddynamics
Hi all, challenge for your students: 
Eugenia says that the maximum static friction force component of the
force exerted by the surface on the object is equal to the product of the
force that Earth exerts of the object and the coefficient of static friction.
Design an experiment to test Eugenia's idea. 
The students need to design an experiment to rule out Eugenia's idea.
What are possible designs that they will come up with? Please share what
your students do. Ruling out ideas experimentally is an important aspect
of scientific inquiry which is missing from traditional physics instruction. 
Also, the Wikipedia page the link to which I am putting here gives a lot of
historical perspective on the development of ideas of friction. Enjoy! 



https://www.facebook.com/groups/320431092109343/posts/1494340884
718352/?__cft__[0]=AZWpfx5G3sX-
fxj5UUT_xBE_KnL4PstqozlCk6NdGYVzH4_Wpfxot3ZePPV6gV3C-
wSsvo7INF0Ec4aIrSiO2qsRTmV3aO8GCb43mM1n1LcLJBY5CUL5bre
Nl3PZi4P9ojXgNnhb-yUNdlSm7V1kepPyNriyC5K8GqgPHY-
FIsw2MqewMGgNiiKLSo1Y0wbpzVE&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top contributor
  · 
October 10
  · 
Hi all, some time ago Mattie Baker asked me for the equipment list to
implement all of the ALG activities in all chapters. I shared it but I do not
remember if I posted it here. Today Dedra Demaree asked me for the list
and I thought it would be good to post it.

https://www.facebook.com/groups/320431092109343/posts/1494340884718352/?__cft__%5B0%5D=AZWpfx5G3sX-fxj5UUT_xBE_KnL4PstqozlCk6NdGYVzH4_Wpfxot3ZePPV6gV3C-wSsvo7INF0Ec4aIrSiO2qsRTmV3aO8GCb43mM1n1LcLJBY5CUL5breNl3PZi4P9ojXgNnhb-yUNdlSm7V1kepPyNriyC5K8GqgPHY-FIsw2MqewMGgNiiKLSo1Y0wbpzVE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1494340884718352/?__cft__%5B0%5D=AZWpfx5G3sX-fxj5UUT_xBE_KnL4PstqozlCk6NdGYVzH4_Wpfxot3ZePPV6gV3C-wSsvo7INF0Ec4aIrSiO2qsRTmV3aO8GCb43mM1n1LcLJBY5CUL5breNl3PZi4P9ojXgNnhb-yUNdlSm7V1kepPyNriyC5K8GqgPHY-FIsw2MqewMGgNiiKLSo1Y0wbpzVE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1494340884718352/?__cft__%5B0%5D=AZWpfx5G3sX-fxj5UUT_xBE_KnL4PstqozlCk6NdGYVzH4_Wpfxot3ZePPV6gV3C-wSsvo7INF0Ec4aIrSiO2qsRTmV3aO8GCb43mM1n1LcLJBY5CUL5breNl3PZi4P9ojXgNnhb-yUNdlSm7V1kepPyNriyC5K8GqgPHY-FIsw2MqewMGgNiiKLSo1Y0wbpzVE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1494340884718352/?__cft__%5B0%5D=AZWpfx5G3sX-fxj5UUT_xBE_KnL4PstqozlCk6NdGYVzH4_Wpfxot3ZePPV6gV3C-wSsvo7INF0Ec4aIrSiO2qsRTmV3aO8GCb43mM1n1LcLJBY5CUL5breNl3PZi4P9ojXgNnhb-yUNdlSm7V1kepPyNriyC5K8GqgPHY-FIsw2MqewMGgNiiKLSo1Y0wbpzVE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1494340884718352/?__cft__%5B0%5D=AZWpfx5G3sX-fxj5UUT_xBE_KnL4PstqozlCk6NdGYVzH4_Wpfxot3ZePPV6gV3C-wSsvo7INF0Ec4aIrSiO2qsRTmV3aO8GCb43mM1n1LcLJBY5CUL5breNl3PZi4P9ojXgNnhb-yUNdlSm7V1kepPyNriyC5K8GqgPHY-FIsw2MqewMGgNiiKLSo1Y0wbpzVE&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1494340884718352/?__cft__%5B0%5D=AZWpfx5G3sX-fxj5UUT_xBE_KnL4PstqozlCk6NdGYVzH4_Wpfxot3ZePPV6gV3C-wSsvo7INF0Ec4aIrSiO2qsRTmV3aO8GCb43mM1n1LcLJBY5CUL5breNl3PZi4P9ojXgNnhb-yUNdlSm7V1kepPyNriyC5K8GqgPHY-FIsw2MqewMGgNiiKLSo1Y0wbpzVE&__tn__=%2CO%2CP-R


Here it is - I pasted the list here and attached the file for you to save.
Please ask questions! 
Also two more things: nobody posted their students responses to the
friction problem from 3 days ago and we still do not have enough people
for the October 14th workshop for circular motion. I will run it regardless,
but when there are not enough groups the learning process is
compromised. So, PLEASE, if you voted for the 14th, sign up! Here is the
list:
Preparing equipment for your physics classroom 
1. White boards (as many as you have groups)
2. LCD projector
3. A watch with a second hand (for you)
4. Metersticks, measuring tape (IKEA has them for free), cardboard to cut
out arrows for motion diagrams, cotton balls – all this is for group work
5. Marbles – for group work
6. A triple beam balance scale, electronic balances (sensitive), analogue
bathroom scales (not digital), rubbing alcohol – for group work
7. Ring stands with different clamps - for group work
8. Constant motion cars that can move at different speeds (have two per
group, different speeds)
9. Simple tracks and metal balls, Hot Wheels tracks and cars work well -
– for group work
10. Wooden blocks with different surfaces (see chapter 4 for friction) – for
group work
11. Washers– for group work
12. Medicine ball, heavy bowling ball (make one out a cheap ball and
sand), tennis balls, basketball, bean bags (you can make them yourself or
we use sugar packets) – for group work
13. Vacuum jar and a pump (this is optional, we have videos) – one for
class
14. Protractors– for group work
15. Pulleys (low friction), string for the pulleys, objects with known masses
– for group work
16. Mechanical toys that need to be winded or pulled/pushed to move (pull
back cars, jumpers, etc.) – for group work
17. Projectile launchers – for group work
18. Elastic cord – have one for class



19. Springs (check that they obey Hooke’s law) and spring scales – for
group work
20. Basket-type scales– for group work
21. Flour or sand, balloons, dental floss, collect tissue boxes– for group
work
22. Bricks or heavy rectangular objects
23. Slinkies (the longer the better) – for group work
24. Thermometers (in addition to conventional try to get contactless IR if
possible – one for class), regular - – for group work
25. Styrofoam cups and calorimeters– for group work
26. Heater one per class
27. Tuning forks (get a set for resonance if possible) – for group work
28. Plastic bottles of different sizes, can be filled with water, sand, poked
through, cut, etc. – for group work
29. Empty metal soda cans to roll, cut, etc. – for group work
30. Wimshurst generator – one for class
31. Electroscopes (can be hand made) – for group work
32. Insulation pipes, stuff to rub them with, include plastic wrap, check the
charges, balloons, use Styrofoam plates to cut out sticks, felt, wool,
balloons, or whatever material you need for electrostatics– for group work
33. Batteries, bulbs and resistors of different values, LEDs - red, green,
blue and white, do not buy colored– for group work
34. Multimeters– for group work
35. Adjustable DC voltage source – could be just one for class
36. Analogue galvanometers, good to have analogue ammeters and
voltmeters too
37. Magnets (strong), coils– for group work
38. Compasses (take good care of them)
39. Lots of wire– for group work
40. Wire that does not change resistance with temperature (constantan) –
for group work
41. Glass wear – beakers, test tubes, whatever you can find– for group
work
42. Candles– for group work
43. Small plane mirrors, one large mirror from Home Depot, curved mirrors
of different curvature, flat pieces of glass with parallel sides and lenses



(make sure you have convex and concave of different focal distances) –
for group work
44. Laser pointers (green is more visible than red) (check with your school)
– for group work
45. Double slits – choose the slits as narrow as possible, gratings, and
single slits of different width
46. Spectral tubes (if you do atom) – can get just one set up
47. Handheld spectroscopes– for group work
48. Vernier or Pasco – interfaces and motion detectors, thermometers
(including surface) and force probes are a must, everything else is extra,
Verneir’s Labquest is the best instead of the interface. Smart carts. – for
group work
49. Low friction track and carts– for group work
50. Small solar cells– for group work
51. Big transparent water tank – one for class
In addition to this try to get also some basic tools such as screw drivers,
hammers, pliers, soldering iron, and a glue gun. Have lots of Scotch tape
and different kinds of dental floss (some are conductive and some are
not), aluminum foil.
https://www.facebook.com/groups/320431092109343/posts/1495901977
895576/?__cft__[0]=AZU-
JOBhkb860bf0hPkxvagjpypDKytwsKGCOPfBXMDd2ne4JDPZlu5iTy52K
4Hz8VKMk_15XtSDH1Vvw6eBURNLJcdaMgQlVvUVRbdmCXhAyirzkD
TUWfd8YcspVHsRHsAKwZg0nn7C7Nt4SzvYiDeeRuEReOF6QPQCzN
BSIb_RZXo3JgvLgDG_JEgSCd7WiYOzb-ljyGAji8-
vjRWamZFr&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top contributor
  · 
October 11
  · 
Hi all! I have been posting about women in physics and I wanted to share
the article posted by Jane Jackson on her Facebook page about a woman

https://www.facebook.com/groups/320431092109343/posts/1495901977895576/?__cft__%5B0%5D=AZU-JOBhkb860bf0hPkxvagjpypDKytwsKGCOPfBXMDd2ne4JDPZlu5iTy52K4Hz8VKMk_15XtSDH1Vvw6eBURNLJcdaMgQlVvUVRbdmCXhAyirzkDTUWfd8YcspVHsRHsAKwZg0nn7C7Nt4SzvYiDeeRuEReOF6QPQCzNBSIb_RZXo3JgvLgDG_JEgSCd7WiYOzb-ljyGAji8-vjRWamZFr&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1495901977895576/?__cft__%5B0%5D=AZU-JOBhkb860bf0hPkxvagjpypDKytwsKGCOPfBXMDd2ne4JDPZlu5iTy52K4Hz8VKMk_15XtSDH1Vvw6eBURNLJcdaMgQlVvUVRbdmCXhAyirzkDTUWfd8YcspVHsRHsAKwZg0nn7C7Nt4SzvYiDeeRuEReOF6QPQCzNBSIb_RZXo3JgvLgDG_JEgSCd7WiYOzb-ljyGAji8-vjRWamZFr&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1495901977895576/?__cft__%5B0%5D=AZU-JOBhkb860bf0hPkxvagjpypDKytwsKGCOPfBXMDd2ne4JDPZlu5iTy52K4Hz8VKMk_15XtSDH1Vvw6eBURNLJcdaMgQlVvUVRbdmCXhAyirzkDTUWfd8YcspVHsRHsAKwZg0nn7C7Nt4SzvYiDeeRuEReOF6QPQCzNBSIb_RZXo3JgvLgDG_JEgSCd7WiYOzb-ljyGAji8-vjRWamZFr&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1495901977895576/?__cft__%5B0%5D=AZU-JOBhkb860bf0hPkxvagjpypDKytwsKGCOPfBXMDd2ne4JDPZlu5iTy52K4Hz8VKMk_15XtSDH1Vvw6eBURNLJcdaMgQlVvUVRbdmCXhAyirzkDTUWfd8YcspVHsRHsAKwZg0nn7C7Nt4SzvYiDeeRuEReOF6QPQCzNBSIb_RZXo3JgvLgDG_JEgSCd7WiYOzb-ljyGAji8-vjRWamZFr&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1495901977895576/?__cft__%5B0%5D=AZU-JOBhkb860bf0hPkxvagjpypDKytwsKGCOPfBXMDd2ne4JDPZlu5iTy52K4Hz8VKMk_15XtSDH1Vvw6eBURNLJcdaMgQlVvUVRbdmCXhAyirzkDTUWfd8YcspVHsRHsAKwZg0nn7C7Nt4SzvYiDeeRuEReOF6QPQCzNBSIb_RZXo3JgvLgDG_JEgSCd7WiYOzb-ljyGAji8-vjRWamZFr&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1495901977895576/?__cft__%5B0%5D=AZU-JOBhkb860bf0hPkxvagjpypDKytwsKGCOPfBXMDd2ne4JDPZlu5iTy52K4Hz8VKMk_15XtSDH1Vvw6eBURNLJcdaMgQlVvUVRbdmCXhAyirzkDTUWfd8YcspVHsRHsAKwZg0nn7C7Nt4SzvYiDeeRuEReOF6QPQCzNBSIb_RZXo3JgvLgDG_JEgSCd7WiYOzb-ljyGAji8-vjRWamZFr&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1495901977895576/?__cft__%5B0%5D=AZU-JOBhkb860bf0hPkxvagjpypDKytwsKGCOPfBXMDd2ne4JDPZlu5iTy52K4Hz8VKMk_15XtSDH1Vvw6eBURNLJcdaMgQlVvUVRbdmCXhAyirzkDTUWfd8YcspVHsRHsAKwZg0nn7C7Nt4SzvYiDeeRuEReOF6QPQCzNBSIb_RZXo3JgvLgDG_JEgSCd7WiYOzb-ljyGAji8-vjRWamZFr&__tn__=%2CO%2CP-R


who just received the Nobel Prize in physics. Please read and share with
your students. Thank you, Jane Jackson for posting! 
I also wanted to remind those who are interested in the workshop on
Circular motion (the first one, this coming Saturday) to please sign up. Go
to your EVENTS and do it! Tomorrow, I will post the homework for those
who plan to attend.

https://www.facebook.com/groups/320431092109343/posts/1496451207
840653/?__cft__[0]=AZWw5rANk0BcqAlQxYhPPL6ZHbA24L98aRgP6w
YymD7Unvk79PjhSwmRZ9RBk42JKNBIaDs2sB9H3TMYGgiL7StuZNgJ
bXegf767hND51KymSFbprSt00ka41SMbAODu-
UpeVcC3qxNTLhi1z1dklXKuogX7cR2TJ-
fZ8vtzmk7qOmflVjE8_biIOErehCiog3g&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top contributor
  · 

https://www.facebook.com/groups/320431092109343/posts/1496451207840653/?__cft__%5B0%5D=AZWw5rANk0BcqAlQxYhPPL6ZHbA24L98aRgP6wYymD7Unvk79PjhSwmRZ9RBk42JKNBIaDs2sB9H3TMYGgiL7StuZNgJbXegf767hND51KymSFbprSt00ka41SMbAODu-UpeVcC3qxNTLhi1z1dklXKuogX7cR2TJ-fZ8vtzmk7qOmflVjE8_biIOErehCiog3g&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1496451207840653/?__cft__%5B0%5D=AZWw5rANk0BcqAlQxYhPPL6ZHbA24L98aRgP6wYymD7Unvk79PjhSwmRZ9RBk42JKNBIaDs2sB9H3TMYGgiL7StuZNgJbXegf767hND51KymSFbprSt00ka41SMbAODu-UpeVcC3qxNTLhi1z1dklXKuogX7cR2TJ-fZ8vtzmk7qOmflVjE8_biIOErehCiog3g&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1496451207840653/?__cft__%5B0%5D=AZWw5rANk0BcqAlQxYhPPL6ZHbA24L98aRgP6wYymD7Unvk79PjhSwmRZ9RBk42JKNBIaDs2sB9H3TMYGgiL7StuZNgJbXegf767hND51KymSFbprSt00ka41SMbAODu-UpeVcC3qxNTLhi1z1dklXKuogX7cR2TJ-fZ8vtzmk7qOmflVjE8_biIOErehCiog3g&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1496451207840653/?__cft__%5B0%5D=AZWw5rANk0BcqAlQxYhPPL6ZHbA24L98aRgP6wYymD7Unvk79PjhSwmRZ9RBk42JKNBIaDs2sB9H3TMYGgiL7StuZNgJbXegf767hND51KymSFbprSt00ka41SMbAODu-UpeVcC3qxNTLhi1z1dklXKuogX7cR2TJ-fZ8vtzmk7qOmflVjE8_biIOErehCiog3g&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1496451207840653/?__cft__%5B0%5D=AZWw5rANk0BcqAlQxYhPPL6ZHbA24L98aRgP6wYymD7Unvk79PjhSwmRZ9RBk42JKNBIaDs2sB9H3TMYGgiL7StuZNgJbXegf767hND51KymSFbprSt00ka41SMbAODu-UpeVcC3qxNTLhi1z1dklXKuogX7cR2TJ-fZ8vtzmk7qOmflVjE8_biIOErehCiog3g&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1496451207840653/?__cft__%5B0%5D=AZWw5rANk0BcqAlQxYhPPL6ZHbA24L98aRgP6wYymD7Unvk79PjhSwmRZ9RBk42JKNBIaDs2sB9H3TMYGgiL7StuZNgJbXegf767hND51KymSFbprSt00ka41SMbAODu-UpeVcC3qxNTLhi1z1dklXKuogX7cR2TJ-fZ8vtzmk7qOmflVjE8_biIOErehCiog3g&__tn__=%2CO%2CP-R


October 15
  · 
Hi all Exploring and Applying Physics people! A few things today.
Yesterday we had our first workshop on circular motion and one of the
participants said that it was very helpful to learn how to teach circular
motion using the ISLE materials during the workshop. She also said that
her students already learned circular motion and she based their learning
on the our textbook material but it did not go very well. Why wasn't the
textbook enough for teacher preparation? My response was that if as a
teacher you do not do all of the activities in the ALG/OALG yourself, you
cannot know what exactly the students are going to learn from those, what
difficulties they will have, etc. Therefore, to implement our approach with
success the teacher who is familiar with the ISLE approach needs not only
to read the textbook as if they never studied physics but also do personally
all of the ALG/OALG activities that they plan to assign to their students. It
is even better if they have a partner - just like the students- to do those
activities. This is what we do in our workshops and that is why they feel so
helpful.
As only a few people attended yesterday's workshop, I will proceed with
Chapter 4 - Applications of Newton's laws. One of the skills that we want
our students to develop is to be able to linearize data. The screen shot of
one of the activities that helps them learn how to do it is pasted below.
Have you tried it with your students? Please report. And please post your
solutions! Thank you!
If you read the post, please like or comment on it to make it more visible.
Lately the posts are mostly invisible.



https://www.facebook.com/groups/320431092109343/posts/1498986404
253800/?__cft__[0]=AZW9Zwt33PSP_q8g8kz19XNtIGWJm5dku7fTdM
Mk9rjZCSkkTn9b6FPQ3QCbX6sHbuAhKB_fOhliOepKBuSCtv600DSUe
JL10LQTtmAbj75pA24hCsWa2HVAgKW_EQ0rOD4ZTjY1d_ZdDNue7kx
wtRhYzLFQ8rH6Pe9vb_iBah3XlBhYf3LCQWa_4xBINPWn6N0&__tn__
=%2CO%2CP-R

Eugenia Etkina
Admin
Top contributor
  · 
October 16
  · 
Hi all Exploring and Applying Physics people! I stumbled across this TED
talk today and I was struck how it relates to the ISLE approach. One of the

https://www.facebook.com/groups/320431092109343/posts/1498986404253800/?__cft__%5B0%5D=AZW9Zwt33PSP_q8g8kz19XNtIGWJm5dku7fTdMMk9rjZCSkkTn9b6FPQ3QCbX6sHbuAhKB_fOhliOepKBuSCtv600DSUeJL10LQTtmAbj75pA24hCsWa2HVAgKW_EQ0rOD4ZTjY1d_ZdDNue7kxwtRhYzLFQ8rH6Pe9vb_iBah3XlBhYf3LCQWa_4xBINPWn6N0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1498986404253800/?__cft__%5B0%5D=AZW9Zwt33PSP_q8g8kz19XNtIGWJm5dku7fTdMMk9rjZCSkkTn9b6FPQ3QCbX6sHbuAhKB_fOhliOepKBuSCtv600DSUeJL10LQTtmAbj75pA24hCsWa2HVAgKW_EQ0rOD4ZTjY1d_ZdDNue7kxwtRhYzLFQ8rH6Pe9vb_iBah3XlBhYf3LCQWa_4xBINPWn6N0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1498986404253800/?__cft__%5B0%5D=AZW9Zwt33PSP_q8g8kz19XNtIGWJm5dku7fTdMMk9rjZCSkkTn9b6FPQ3QCbX6sHbuAhKB_fOhliOepKBuSCtv600DSUeJL10LQTtmAbj75pA24hCsWa2HVAgKW_EQ0rOD4ZTjY1d_ZdDNue7kxwtRhYzLFQ8rH6Pe9vb_iBah3XlBhYf3LCQWa_4xBINPWn6N0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1498986404253800/?__cft__%5B0%5D=AZW9Zwt33PSP_q8g8kz19XNtIGWJm5dku7fTdMMk9rjZCSkkTn9b6FPQ3QCbX6sHbuAhKB_fOhliOepKBuSCtv600DSUeJL10LQTtmAbj75pA24hCsWa2HVAgKW_EQ0rOD4ZTjY1d_ZdDNue7kxwtRhYzLFQ8rH6Pe9vb_iBah3XlBhYf3LCQWa_4xBINPWn6N0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1498986404253800/?__cft__%5B0%5D=AZW9Zwt33PSP_q8g8kz19XNtIGWJm5dku7fTdMMk9rjZCSkkTn9b6FPQ3QCbX6sHbuAhKB_fOhliOepKBuSCtv600DSUeJL10LQTtmAbj75pA24hCsWa2HVAgKW_EQ0rOD4ZTjY1d_ZdDNue7kxwtRhYzLFQ8rH6Pe9vb_iBah3XlBhYf3LCQWa_4xBINPWn6N0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1498986404253800/?__cft__%5B0%5D=AZW9Zwt33PSP_q8g8kz19XNtIGWJm5dku7fTdMMk9rjZCSkkTn9b6FPQ3QCbX6sHbuAhKB_fOhliOepKBuSCtv600DSUeJL10LQTtmAbj75pA24hCsWa2HVAgKW_EQ0rOD4ZTjY1d_ZdDNue7kxwtRhYzLFQ8rH6Pe9vb_iBah3XlBhYf3LCQWa_4xBINPWn6N0&__tn__=%2CO%2CP-R


main ideas of the ISLE approach is that it teaches students to come up
with multiple explanations of the observed phenomenon (as much as
possible) and then rule those out by designing new experiments whose
outcomes the students predict using those explanations. In this process
ruling out becomes a good thing not a personal failure. Generating
multiple explanations develops curiosity and the willingness to test them
for rejection develops openness. If you watch this short TED talk you will
see how curiosity and openness are necessary for us to to be able to make
decisions based on evidence, not our beliefs. Watch when you have a
minute and think of our ISLE-based  activities in the ALG (for example in
section 1 chapter 1 or section 1 in chapter 12, or many others).

https://www.facebook.com/groups/320431092109343/posts/1499572034
195237/?__cft__[0]=AZWnLcb-
RT5ZRBoRvczIpqBdj0jacpz6Jw9YO8G_9x65XnYFOV07DzxiOsL1zQSj
MX3NbTo-
jKUX5m10NaWmMg2A7AL8upkyP8V6GqWenncGO4AYKF7KdCxfXUF
nlFxloD00ZMD2quvsRC-
9J7wtb_G1_qhPIZEfsMhDU_Vl_ldbaT7pmpa4g03CFGmLdr5OAKQ&__t
n__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1499572034195237/?__cft__%5B0%5D=AZWnLcb-RT5ZRBoRvczIpqBdj0jacpz6Jw9YO8G_9x65XnYFOV07DzxiOsL1zQSjMX3NbTo-jKUX5m10NaWmMg2A7AL8upkyP8V6GqWenncGO4AYKF7KdCxfXUFnlFxloD00ZMD2quvsRC-9J7wtb_G1_qhPIZEfsMhDU_Vl_ldbaT7pmpa4g03CFGmLdr5OAKQ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1499572034195237/?__cft__%5B0%5D=AZWnLcb-RT5ZRBoRvczIpqBdj0jacpz6Jw9YO8G_9x65XnYFOV07DzxiOsL1zQSjMX3NbTo-jKUX5m10NaWmMg2A7AL8upkyP8V6GqWenncGO4AYKF7KdCxfXUFnlFxloD00ZMD2quvsRC-9J7wtb_G1_qhPIZEfsMhDU_Vl_ldbaT7pmpa4g03CFGmLdr5OAKQ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1499572034195237/?__cft__%5B0%5D=AZWnLcb-RT5ZRBoRvczIpqBdj0jacpz6Jw9YO8G_9x65XnYFOV07DzxiOsL1zQSjMX3NbTo-jKUX5m10NaWmMg2A7AL8upkyP8V6GqWenncGO4AYKF7KdCxfXUFnlFxloD00ZMD2quvsRC-9J7wtb_G1_qhPIZEfsMhDU_Vl_ldbaT7pmpa4g03CFGmLdr5OAKQ&__tn__=%2CO%2CP-R
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Eugenia Etkina
Admin
Top contributor
  · 
October 17
  · 
Hi all, let's welcome our new members! I hope you all read the message
when you first logged into the group. This group is based on the ISLE
(Investigative Science Learning Environment) approach to learning
physics and uses curriculum materials consistent with this approach. See
islephysics.net for the details of the approach and all the resources that
we offer. We also have monthly free online workshops. The next one is on
October 28th at noon EDT. It is dedicated to learning how to teach circular
motion and gravitation through the ISLE  approach. Check your EVENTS
page to sign up. To benefit from the group try to check posts as often as
you can and either like them or comment to make them more visible for
other members and to make sure that he next post comes to your feed. 
https://www.facebook.com/groups/320431092109343/posts/1500297334
122707/?__cft__[0]=AZUSQT38vF7AeGlQ4M6k9K-G_j-
F8JonEL3GiZ6eo16GaZswYYBAj-uhMFxXH-
Etrd060HUSmO8Tcs3VQnmTpXuHgcG9oqHyas2UNZeZXDWV0DkqiT
HiqVH4PnjvqBHL1_HSKW8Y7a96zhVMJGA0RDo7f6s509qV_uiHCgkP
UU7VdGriffbt6QH0tf-Zdw0p4_g&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top contributor
  · 
October 18 at 11:09 AM
  · 
Hi all Exploring and Applying Physics people! I posted a long time ago
about the importance of contrasting cases for learning. This means not
only knowing what something is but also knowing something that it is not.
To help our students to learn to contrast, think of the following questions:

https://www.facebook.com/groups/320431092109343/posts/1500297334122707/?__cft__%5B0%5D=AZUSQT38vF7AeGlQ4M6k9K-G_j-F8JonEL3GiZ6eo16GaZswYYBAj-uhMFxXH-Etrd060HUSmO8Tcs3VQnmTpXuHgcG9oqHyas2UNZeZXDWV0DkqiTHiqVH4PnjvqBHL1_HSKW8Y7a96zhVMJGA0RDo7f6s509qV_uiHCgkPUU7VdGriffbt6QH0tf-Zdw0p4_g&__tn__=%2CO%2CP-R
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Give an example when the velocity of an object is zero, but acceleration
is not zero (this can be an object thrown vertically upward at the top of its
flight, or an object that just starts moving). 
Give an example when an object moves at constant speed but is
accelerating (circular motion at constant speed). 
Think of an example when the sum of the forces exerted on an object is
zero but its acceleration is not zero (the observer is in a non-inertial
reference frame, i.e. has acceleration). 
I came back to the importance of contrasting cases when reading John
Dewey's thought on critical thinking.  He defined it as He defined it as
"active, persistent and careful consideration of any belief or supposed
form of knowledge in the light of the grounds that support it, and the further
conclusions to which it tends. (Dewey 1910)". Not only he defined critical
thinking and gave examples of what it looked like, but he also gave
examples of what critical thinking was not. He wrote: Immediate
acceptance of an idea that suggests itself as a solution to a problem (e.g.,
a possible explanation of an event or phenomenon, an action that seems
likely to produce a desired result) is “uncritical thinking, the minimum of
reflection” (Dewey 1910). 
This is exactly what we are trying to battle when we ask our students to
come up with multiple explanations of an observed phenomenon. 
Here is an example from Chapter 12: Gases. We observe a piece of wet
paper dry slowly. The wet spot disappears gradually. To explain the
slowness of the disappearance students hypothesize that the liquid is
made of smaller parts. But what is the mechanism of disappearance? This
is where our students develop critical thinking - they come up with many
explanations of HOW the small parts of the liquid disappeared. And then
we ask them to come up with the experiments to rule out their wild ideas.
This is an example of the development of critical thinking. Those are in
almost every chapter of our textbook, you just need to see them for what
they are. Have you tried this activity with your students? Please share
here!



https://www.facebook.com/groups/320431092109343/posts/1500667074
085733/?__cft__[0]=AZXzX7rA5VtgyiYd5wNoz_AKqmONu1romM1HfU
UWoDidKhQCV2cULOOYR-
lwuG5821kwr4UN_kbJ5EqFG4Mucurn15nlBjsZ8ffyi8ouK-xa-
fdXlJOYPUKJBjWwQMKIOZITZHTpBeeaVNB1YE4h_iGp9rC2IPqWrioZ
ViLghRvQKK4slKwnkA9FjAEA5IvCKM0&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top contributor
  · 
October 24 at 9:31 AM
  · 
Hi all, I am back from traveling and will resume posting. First I wanted to
remind you to sign up for the Circular motion (includes ISLE approach to
teaching the law of universal gravitation). This is the second time I will be
running this workshop because of the split vote on the date. Our approach
to circular motion is very different from traditional, especially when it
comes to the derivation of v^2/R and to figuring our where the law of

https://www.facebook.com/groups/320431092109343/posts/1500667074085733/?__cft__%5B0%5D=AZXzX7rA5VtgyiYd5wNoz_AKqmONu1romM1HfUUWoDidKhQCV2cULOOYR-lwuG5821kwr4UN_kbJ5EqFG4Mucurn15nlBjsZ8ffyi8ouK-xa-fdXlJOYPUKJBjWwQMKIOZITZHTpBeeaVNB1YE4h_iGp9rC2IPqWrioZViLghRvQKK4slKwnkA9FjAEA5IvCKM0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1500667074085733/?__cft__%5B0%5D=AZXzX7rA5VtgyiYd5wNoz_AKqmONu1romM1HfUUWoDidKhQCV2cULOOYR-lwuG5821kwr4UN_kbJ5EqFG4Mucurn15nlBjsZ8ffyi8ouK-xa-fdXlJOYPUKJBjWwQMKIOZITZHTpBeeaVNB1YE4h_iGp9rC2IPqWrioZViLghRvQKK4slKwnkA9FjAEA5IvCKM0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1500667074085733/?__cft__%5B0%5D=AZXzX7rA5VtgyiYd5wNoz_AKqmONu1romM1HfUUWoDidKhQCV2cULOOYR-lwuG5821kwr4UN_kbJ5EqFG4Mucurn15nlBjsZ8ffyi8ouK-xa-fdXlJOYPUKJBjWwQMKIOZITZHTpBeeaVNB1YE4h_iGp9rC2IPqWrioZViLghRvQKK4slKwnkA9FjAEA5IvCKM0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1500667074085733/?__cft__%5B0%5D=AZXzX7rA5VtgyiYd5wNoz_AKqmONu1romM1HfUUWoDidKhQCV2cULOOYR-lwuG5821kwr4UN_kbJ5EqFG4Mucurn15nlBjsZ8ffyi8ouK-xa-fdXlJOYPUKJBjWwQMKIOZITZHTpBeeaVNB1YE4h_iGp9rC2IPqWrioZViLghRvQKK4slKwnkA9FjAEA5IvCKM0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1500667074085733/?__cft__%5B0%5D=AZXzX7rA5VtgyiYd5wNoz_AKqmONu1romM1HfUUWoDidKhQCV2cULOOYR-lwuG5821kwr4UN_kbJ5EqFG4Mucurn15nlBjsZ8ffyi8ouK-xa-fdXlJOYPUKJBjWwQMKIOZITZHTpBeeaVNB1YE4h_iGp9rC2IPqWrioZViLghRvQKK4slKwnkA9FjAEA5IvCKM0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1500667074085733/?__cft__%5B0%5D=AZXzX7rA5VtgyiYd5wNoz_AKqmONu1romM1HfUUWoDidKhQCV2cULOOYR-lwuG5821kwr4UN_kbJ5EqFG4Mucurn15nlBjsZ8ffyi8ouK-xa-fdXlJOYPUKJBjWwQMKIOZITZHTpBeeaVNB1YE4h_iGp9rC2IPqWrioZViLghRvQKK4slKwnkA9FjAEA5IvCKM0&__tn__=%2CO%2CP-R


universal gravitation came from. If you wish to experience the learning
progression yourself, please sign up for the workshop, this is the link:
https://www.facebook.com/events/290962210531518?acontext=%7B%2
2event_action_history%22%3A[%7B%22surface%22%3A%22group%22
%7D]%7D
Another thing that I wanted to mention is that please post your questions
here. If you have a question about any aspect of ISLE or teaching physics
and post it here, 2400 people will benefit from an answer. Please do not
worry that your questions or comments are not important to be posted
here because of the size of the group. Every question and post are
welcome! And if you see a post with the question that you can answer,
please do not hesitate!
Finally, if you are on Chapter 4 and are teaching friction, an activity in
OALG helps students understand how friction helps in walking - the friction
force component of the force that the ground exerts on the foot is pointed
in the same direction as you are walking and in the opposite direction
when you are stopping. It is a very simple video that your students can
take an anlyze. Here is the activity:
OALG 4.3.6 OBSERVE AND EXPLAIN
a. Watch the video of Eugenia walking on sand (from Activity 2.9.2)
https://mediaplayer.pearsoncmg.com/.../_fr.../sci-OALG-2-9-2.
b. Draw force diagrams for Eugenia (consider the person to be a point like
object) when she starts a step and when she finishes the step. What object
is exerting a force that makes her accelerate?
c. How does the shape of the sand help us determine the direction of the
force that the sand exerts on the person?
https://www.facebook.com/groups/320431092109343/posts/1504016880
417419/?__cft__[0]=AZVxSrVAf2Y64aBjODubLJ8Ig3CRI6cZgCp8wzxtK
EX-
nVK6AmNmifK6Yt0qpQLmuZTeSkf6XMvzUFi8tMWIKHfcJp2AwImcxWk
kHR35URo0HSN7sSp8L9mk8Kq4ab_tO-
ThaxEWO_kvbvfsJt3XkSs3bKhs5FO26U7aWZVH2vcgfVHMUhvJmABp
d8jIv-A3Ozk&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
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Top contributor
  · 
October 25 at 2:56 PM
  · 
Hi all, today I will remind you of some routines that are useful when you
your students work in groups. 
When the groups start working on the assignment, it is a good routine to
announce the time that they will have. If you do not do it, the start will be
slow and about 4-5 min at the beginning will be lost. It is good to have a
timer or some other means to remind students how much time is left. This
time monitoring creates “the sense of urgency” in the lesson that prevents
it from dragging. How do you know how much time will be needed for a
particular activity? First, time yourself doing it when you are prepping the
lesson and then multiple it by 2. This would be the minimum time. You can
always extend it in class (obscurely), but having the limit is crucial for a
quick start of group work.
 To have the accountability for student work, the students need to put
everything on their whiteboards and then present what they found to the
rest of the class. But while such an approach helps keep the students
accountable, it might lead to the drudgery of the lesson and the lack of the
“sense of urgency”.
 Therefore, a key step in maintaining the sense of urgency is deciding
when to cut off the time for the activity and how to organize groups’
presentations. It is tempting to wait until all groups finish and then let them
all present their findings by taking turns. There are several dangers in this
routine. Those who finish first get bored waiting for the rest of the groups
and when all the groups have the same solution to the problem, it is boring
to listen to the same thing again and again. Here are possible alternative
routines:
1. Notice when the first group finishes and if their work is correct, stop the
rest of the groups. Let this group present and then ask representatives of
the groups that did not finish to ask questions or repeat what the first group
said and then give them a few minutes to finish their boards using the work
of the finished group.
2. Invite the members of the finished group to visit the groups that are not
done and help them. Then the first group presents.



3. Give an additional activity to the finished group and let the rest of the
class finish. Then, if the solutions are the same, any group can present.
However, if the solutions are different, invite the groups to visit each other,
talk and then share the differences that they found without repeating the
things that all groups did the same.
It is important to not be the first to validate the results and solutions
yourself, but, rather, let students discuss them. However, at the end it is a
good practice to summarize the results of the group activity and clearly
state why the students did it and what they were expected to learn from it.
A good routine is to keep these summaries short on the class board and
let the students take photos for their journals at the end of the lesson. 
There are a few other important routines to keep in mind specifically for
group work in the ISLE environment:
1. Before each group activity, ask the students where it belongs in the
ISLE process – are they working on an observational experiment, on the
patterns, on the testing experiment, etc. For example, if it is a testing
experiments, it is helpful to put the hypothesis that the students will be
testing on the class board for clarity.
2. After every group activity, summarize what the students found so that
they can proceed to the next one being “on the same page”. For example,
if it is an observational experiment, it is helpful to put the patterns that
students found on the class board; if it is an application experiment, it is
helpful to put the results on the board and ask how we know that they
make sense. The bottom line is that developing an epistemological aspect
of reasoning is as important as doing the activities.
The “group work” routines described above work for the lessons when
students learn new material and when they do long labs (if you are
teaching in college and the course is run in a traditional mode the labs are
separate from other activities).
 If you are teaching a large enrollment physic course using the ISLE
approach and have “lecture time” (we call it a “large room meeting”) when
all 200-300 students or more are in a theatre-sitting environment, it might
feel that no group work is possible. But team work is always possible. A
student needs to turn to their neighbor to discuss the activity. Their
consensus can either come from direct sharing with the rest of the class,
or by choosing an answer among the choices that you provide using a
student-response system. Even if you cannot organize team work in a



large room meeting, the students can still work in groups in the labs or
when doing problem-solving activities. Then the routines described above
are relevant.

https://www.facebook.com/groups/320431092109343/posts/1504723233
680117/?__cft__[0]=AZWlPeshG_3Q3bEEYtkSJcWq8sGCrdMkpHilNb4
Zkf1xNjSVspYdLHfGLnVSZU6RJlLPRSdPgHCWc3zRdqWxGQGHX78x
R_SYRUXm__7QvsfxGtpsdLCNVuCy0yMzVp9IKq6b2k3vlc5jndUStqqg
EbAke12uNHEP7ojWAzsgsAJ8-YxDq0-
fVhqH3Q7oKVwr_cg&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top contributor
  · 
October 26 at 10:57 AM
  · 
Hi all! Two things today: first is the reminder that we have a circular motion
and gravitation workshop on Saturday. 9 am Pacific coast time, noon EDT

https://www.facebook.com/groups/320431092109343/posts/1504723233680117/?__cft__%5B0%5D=AZWlPeshG_3Q3bEEYtkSJcWq8sGCrdMkpHilNb4Zkf1xNjSVspYdLHfGLnVSZU6RJlLPRSdPgHCWc3zRdqWxGQGHX78xR_SYRUXm__7QvsfxGtpsdLCNVuCy0yMzVp9IKq6b2k3vlc5jndUStqqgEbAke12uNHEP7ojWAzsgsAJ8-YxDq0-fVhqH3Q7oKVwr_cg&__tn__=%2CO%2CP-R
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and 6 pm Central European Time. Here is the zoom link:
https://rutgers.zoom.us/my/etkina...
password 164680
ID 529 521 6705
Second, I want to continue my yesterday's post. We talked before about
how to make group work effective. In other words, how to create effective
teams. I recently listened to The Hidden Brain Podcast (this is my favorite
podcast, by the way) dedicated to effective teamwork. The person who
was being interviewed was the psychologist Anita Wooley, Professor of
Organizational Behavior at Carnegie Mellon University. Professor Wooley
has been studying teamwork for years and after tons of research they
found three major contributors to effective team work (they did not study
students in the classrooms, but their findings are very applicable to our
work). But before I tell you these three elements, I will say what they did
not find. They did not find that the teams where individual members had
higher IQ were better teams. So putting high achieving students in one
group does not guarantee that the group will function.
To describe the effective teams they coined the term of collective
intelligence (which is not the sum of the intelligencies of the individuals in
the group) and they found that collective intelligence of a group is affected
by three things.
Women on teams. The best teams were where women were in the
majority but not all members were female.
2. High level of social perceptiveness. Social perceptiveness among the
members of the team means picking up on the cues that other people are
sending, being attentive to the needs of other people, give the floor or give
help, realizing that I speak too long, ensuring equal collaboration in a way,
noticing when somebody did not speak at all, whether somebody is
offended, whether people are scared to ask questions, etc.. What is really
interesting here is that the level of social perceptiveness is determined by
the person with the lowest level of social perceptiveness in the group, it is
kind of one bad apple spoiling everything. You can have several members
with high social perceptiveness in the group but if one member has a low
level, this level becomes the level of perceptiveness of the whole group.
This is familiar to all teachers, I bet...
3. Having different members to focus on different aspects of the task
(having different talents) and having the rest trust them that they can do it.



Having members question what is going on in the group: What are we
doing? Why are we doing it? Is there a better way to do it?
As the ISLE process relies heavily on students working in groups
designing experiments, solving problems that do not have one right
answer and so forth, it is crucial that the groups function effectively. You
probably remember research by David Brookes and Yuehai Yang in the
ISLE classrooms (I posted their paper in the FILES) that when group
members hedge their comments, the groups function better. This is the
finding consistent with the social perceptiveness found by Wooley.
The next question is HOW we help our students develop social
perceptiveness? I welcome your thoughts here.

https://www.facebook.com/groups/320431092109343/posts/1505157243
636716/?__cft__[0]=AZUh8v1NlYaVj0BPoezRqO6y0euXlKr3b9gIE07p
WfGzDBSSNJxWUmUQy0ucsPnJfcZaDe6_6O_pc9SrvDsL540MJDsEk
FijmmmlGbqvB9Ea4j2m8CgXSKixuMy5H66yoiFINlEXJn2uB1hnRpYCX
zsYPqsvFAiHFm3vjxlK79KLx6aanY3MV1VQ5IFn2AuapZw&__tn__=%2
CO%2CP-R

https://www.facebook.com/groups/320431092109343/posts/1505157243636716/?__cft__%5B0%5D=AZUh8v1NlYaVj0BPoezRqO6y0euXlKr3b9gIE07pWfGzDBSSNJxWUmUQy0ucsPnJfcZaDe6_6O_pc9SrvDsL540MJDsEkFijmmmlGbqvB9Ea4j2m8CgXSKixuMy5H66yoiFINlEXJn2uB1hnRpYCXzsYPqsvFAiHFm3vjxlK79KLx6aanY3MV1VQ5IFn2AuapZw&__tn__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1505157243636716/?__cft__%5B0%5D=AZUh8v1NlYaVj0BPoezRqO6y0euXlKr3b9gIE07pWfGzDBSSNJxWUmUQy0ucsPnJfcZaDe6_6O_pc9SrvDsL540MJDsEkFijmmmlGbqvB9Ea4j2m8CgXSKixuMy5H66yoiFINlEXJn2uB1hnRpYCXzsYPqsvFAiHFm3vjxlK79KLx6aanY3MV1VQ5IFn2AuapZw&__tn__=%2CO%2CP-R


Eugenia Etkina
Admin
Top contributor
  · 
October 27 at 11:44 AM
  · 
Hi all, two thing today: preparation for the workshop and my comments on
the article that Bor Gregorčič posted. First, the workshop tomorrow: please
review the general logical flow of the ISLE process, how to draw motion
and force diagrams and how to use double subscript notation for the
forces. If you do not know how to find information on those, please
comment here and I will put the links to the relevant workshops.
Second - an amazing article that Bor Gregorčič posted. Thank you, Bor!
This article is a great piece of evidence that supports our argument that
students learn physics in the ISLE approach by engaging in the activities
that mirror the practice of physics. Here are two examples from the ISLE
approach and a parallel story in the article.
In ISLE, among other things, we (1) encourage the students to come up
with multiple explanations fo the observed phenomenon and then (2) to
test them using hypothetico deductive reasoning that goes as IF the
hypothesis is correct AND we do such and such, THEN such and such
should happen, BUT it does not happen THEREFORE we can reject the
hypothesis.
Look at two paragraphs in the article that I pasted below - they match
perfectly ISLE approach:
"In simpler terms, if light had a non-zero rest mass, and that mass were
heavy enough to explain why gravitational waves arrived 1.7 seconds
earlier than light after traveling 130 million light-years across the Universe,
then we’d observe radio waves traveling significantly slower than the
speed of light: too slow to be consistent with what we’ve already observed.
But that’s okay. In physics, we don’t have any problem considering all
possible explanations for an observed puzzle. If we’re doing our jobs
correctly, then we’ll be able to consider every fathomable explanation,
hold the data up against each one of them, and all of them will be ruled
out except for one. The challenge is to find the correct explanation that fits
all facets of our observations, and is still powerfully predictive for what
signals should appear versus the ones that actually showed up.



And we think we have!"
You have to read the whole article to see what "THEY HAVE". What an
amazing story!
https://www.facebook.com/groups/320431092109343/posts/1505706890
248418/?__cft__[0]=AZUgS8bCS88NVmJYtUosgUh8yHeeM8XTC7O9n
9J_dFxElPGHEaZPQJj5DFQgEen6LwiBstPe3RpC_XJoYwx6wz9X8Vj6I
CF2E0LVsjGGhxoV9ehygRmgzay3tXoC6T2kHDhHEtAXvtbn4yC9dTkXI
YfxLBrrHlNUzI1zI17lu5BSVj6yCgoyyU8yhavO1HKhUSo&__tn__=%2C
O%2CP-R

Eugenia Etkina
Admin
Top contributor
  · 
October 30 at 4:28 PM
  · 
And this summarizes our method of teaching....

https://www.facebook.com/groups/320431092109343/posts/1505706890248418/?__cft__%5B0%5D=AZUgS8bCS88NVmJYtUosgUh8yHeeM8XTC7O9n9J_dFxElPGHEaZPQJj5DFQgEen6LwiBstPe3RpC_XJoYwx6wz9X8Vj6ICF2E0LVsjGGhxoV9ehygRmgzay3tXoC6T2kHDhHEtAXvtbn4yC9dTkXIYfxLBrrHlNUzI1zI17lu5BSVj6yCgoyyU8yhavO1HKhUSo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1505706890248418/?__cft__%5B0%5D=AZUgS8bCS88NVmJYtUosgUh8yHeeM8XTC7O9n9J_dFxElPGHEaZPQJj5DFQgEen6LwiBstPe3RpC_XJoYwx6wz9X8Vj6ICF2E0LVsjGGhxoV9ehygRmgzay3tXoC6T2kHDhHEtAXvtbn4yC9dTkXIYfxLBrrHlNUzI1zI17lu5BSVj6yCgoyyU8yhavO1HKhUSo&__tn__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1505706890248418/?__cft__%5B0%5D=AZUgS8bCS88NVmJYtUosgUh8yHeeM8XTC7O9n9J_dFxElPGHEaZPQJj5DFQgEen6LwiBstPe3RpC_XJoYwx6wz9X8Vj6ICF2E0LVsjGGhxoV9ehygRmgzay3tXoC6T2kHDhHEtAXvtbn4yC9dTkXIYfxLBrrHlNUzI1zI17lu5BSVj6yCgoyyU8yhavO1HKhUSo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1505706890248418/?__cft__%5B0%5D=AZUgS8bCS88NVmJYtUosgUh8yHeeM8XTC7O9n9J_dFxElPGHEaZPQJj5DFQgEen6LwiBstPe3RpC_XJoYwx6wz9X8Vj6ICF2E0LVsjGGhxoV9ehygRmgzay3tXoC6T2kHDhHEtAXvtbn4yC9dTkXIYfxLBrrHlNUzI1zI17lu5BSVj6yCgoyyU8yhavO1HKhUSo&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1505706890248418/?__cft__%5B0%5D=AZUgS8bCS88NVmJYtUosgUh8yHeeM8XTC7O9n9J_dFxElPGHEaZPQJj5DFQgEen6LwiBstPe3RpC_XJoYwx6wz9X8Vj6ICF2E0LVsjGGhxoV9ehygRmgzay3tXoC6T2kHDhHEtAXvtbn4yC9dTkXIYfxLBrrHlNUzI1zI17lu5BSVj6yCgoyyU8yhavO1HKhUSo&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1507594503
392990/?__cft__[0]=AZWn3m8MDtY5EirECsdyAmaDynWTKjssx3_unN
ErcLK-DCD68DDF1zz-
ksZZXKCXBCzhpYqSI8ltgGoD8crAetBZBeg7iV7RR3dAwWuyypmyJwL
eVkyeH7Szjjqm5VxCtAJZe_pYwwFl6BcK_TBhT-
dGClQ11Y6yn6Wu9pp4f_EyXKd7rYp42rnjq3dngnLU4qWAGB-K-
jcsYYBkHw-HJZgZ&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top contributor
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https://www.facebook.com/groups/320431092109343/posts/1507594503392990/?__cft__%5B0%5D=AZWn3m8MDtY5EirECsdyAmaDynWTKjssx3_unNErcLK-DCD68DDF1zz-ksZZXKCXBCzhpYqSI8ltgGoD8crAetBZBeg7iV7RR3dAwWuyypmyJwLeVkyeH7Szjjqm5VxCtAJZe_pYwwFl6BcK_TBhT-dGClQ11Y6yn6Wu9pp4f_EyXKd7rYp42rnjq3dngnLU4qWAGB-K-jcsYYBkHw-HJZgZ&__tn__=%2CO%2CP-R


  · 
October 31 at 2:50 PM
  · 
Hi all, yesterday I posted Terry Pratchett's quote about science. Many
people saw the post and liked it. 
While we all might agree with what Terry said,  many teachers struggle
with HOW to implement his advice. The ISLE approach is not just a direct
response to the quote (I mean the logical progression of activities for every
concept) but more. Terry says that science starts with "asking awkward
questions". But where do the questions come from? 
It is this tricky moment that messes up our efforts. If you think of an old
"scientific method" presented in textbooks (not anymore thanks to the
NGSS), it went like this: question-hypothesis-experiment-conclusion. As
you understand, this is total nonsense as it it impossible to come with a
hypothesis if you have nothing to explain as the word hypothesis means
an explanation, a conjecutre. And of course running one experiment (not
clear how it relates to the hypothesis) and making a conclusion based on
one experiment completely contradicts the nature of science. But this is
not the only problem. 
The problem is WHERE DOES THE QUESTION COME FROM? The
same is true for the NGSS: the first science practice listed there is
ASKING QUESTIONS.  Where do they come from?  
The ISLE approach addressed this issue: the questions come from
observations or observational experiments. That is why these
experiments are THE FIRST STEP  in the ISLE procees. Only by
observing something, collecting data and finding patterns, one can
START ASKING QUESTIONS ABOUT THIS PHENOMENON. You might
think that for example to ask a question of why clouds, that are made of
water, float in the air which is made of air, one does not need to conduct
any experiments. But this is not true. We have been conducting
observational experiments all our lives by looking at the sky and noticing
rain clouds up there. If we have never seen the clouds we would not have
had the question. Therefore it is crucial to teach our students to observe
the world around them and wonder about most common observations:
why is the tap with cold water always wet and the tap with hot water dry?
why do we slip and fall backward but when we stumble we always fall
forward? Why do we feel thrown out of a circle when a car makes a turn?



There are lots of questions like these and by carefully observing the world
our students become true physicists. As the difference between physicists
and non-physicists (scientists and non-scientists to be honest)  is that
scientists observe and question (wonder) and non-scientists see and do
not wonder. Let's turn all our students into real scientists by making them
reflect on WHERE THE QUESTIONS COME FROM.
In the attached photo you see a group of students of Danielle Buggé who
worked with a puzzle board, figured out how the bulbs are connected by
conducting observations and asking productive questions and now they
are checking their solution by looking at the wiring.

https://www.facebook.com/groups/320431092109343/posts/1508047490
014358/?__cft__[0]=AZVUGfFUYjAIMro2ygzIsFnA3emJEZhZM0jtQpeU
TJG12l4INwoULBxh7fV3s9c9yVxDD6R7-
p31F0VoIUK06fPtepXgqgom_6rMjn9qSH6v6w9ISGDt4QNQVQC3jPy0t
ANNPK2CZdPCuh5w7UBGs2djVKG-
Suhu7JCNm7wClVTFgt1WADOnav97Sl95Z-
PD5Bo&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top contributor
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  · 
November 1 at 1:08 PM
  · 
Hi all, two things today: first, if you are participating in our monthly
workshops, please vote for the date of the workshop for Linear momentum
(I posted the poll 2 days ago). Not too many people voted. Does it mean
that the workshop is not needed and we can move straight to energy?
Second, for circular motion, I am sharing one of the OALG activities that
your students can do with cell phones. Phyphox app is free and allows you
to measure many things, including acceleration. Try this activity and you
will see how great it is! The figure is attached as I cannot paste it in the
text. The OALG file for Chapter 5 is in the FILES.
OALG 5.3.4 APPLY
This activity uses the Phyphox app on your phone and you will also need
a measuring tape or a meterstick (any device that allows you to measure
length). Hold the phone in front of you with both hands, so that the screen
is horizontal and the y-axis points away from you. Start recording the
acceleration (choose acceleration without g). Then start rotating with
approximately constant speed around your body axis, keeping both hands
extended (see figure below).
a. Obtain the a sub y(t) graph. Use the graph to estimate the speed with
which the phone was moving (you can measure the length of your arms).
b. What should you do in the previous experiment so that the average
magnitude of the reading increases/decreases (the phone should remain
in the horizontal position)? Write down your ideas and test them. Do the
outcomes agree with your predictions?



https://www.facebook.com/groups/320431092109343/posts/1508559996
629774/?__cft__[0]=AZXMd4Tz2_rghAT-
RP85Bw2QW3_eHMDFRxb8C1apipAYkyvOLE1DoyoH2098QodVm8Ob
sf_1LBkdd94oFHuqa25ZmzB0WFNIeawIQNhzkqZjb5mEvYPSQ23Pani
ZGDgQ0y0aESiB6fqcIgDQECbXciw88dfwOzg2U6SPVfcgspQPy_SXGf
RPWccwyNeV4ghslWA&__tn__=%2CO%2CP-R

Dear new members, this group is for those who use or wish to learn the
Investigative Science Learning Environment approach to learning and
teaching physics. To benefit from the work of the group, please go to
islephysics.net and learn about the ISLE approach. Go to FILES here and
check out everything that has been posted - chapters of the Online Active
Learning Guide, and research papers.Then, try to check posts every day
as ISLE-based professional development happens daily here and when
you read a post, like it or comment on it to make it more visible and to
ensure that the next post will show in your feed. 
We not only have conversations but also monthly online workshops (free)
about applying the ISLE approach to specific physics topics. The next one
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is for Momentum. The date is November 18. Starting time noon EDT,
length - 2 hours. Video records of previous workshops and records of
posts are also available, I will post the link in the comments. Welcome!
https://www.facebook.com/groups/320431092109343/posts/1509565813
195859/?__cft__[0]=AZVu4Aubv2usio-
AZ5dlEv1slKreCuME40kaLHwQpjVAbMeVdYW7IZ1lxJcplxseyhrHqbLn
msMfTbyd67758jHdrWnF2_MtThYuxc_A8jrni0Ac7KRpHDAIjoS-
n2aUISL1LhRpO6ltOKPoSXgDgRcbPfQfFZoFeuAA02jP7pB5dQK0jH9
OH_oXBECzPpx6GE4&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top contributor
  · 
November 6 at 10:49 AM
  · 
Hi all, three things today (please do not forget to like the post or comment
on it to make it more visible): first I wanted to thank Amin Rainy and
Marianna Anthea Bannon for their posts which invited so much discussion!
And also Bor Gregorčič, Christopher Robin and Eugenio Tufino for all their
comments! 
Second, I wanted to thank all those who responded to my post about
registration for the momentum workshop and signed up. We need about
10 more people to sign up to run a good workshop. The point of those
workshops is not just me sharing our materials, but you working together
and sharing your ideas! If there are no people to run group work, the
benefit of the workshop is greatly diminished.
Third, I wanted to address the concern of "slow moving" though curriculum
while using ISLE. There are two issues here. One, is that students take
time to re-learn how to think (they knew how to do it before they started
formal schooling but our traditional education beats it out of them very
effectively), and once they do it, the pace picks up dramatically. So, if you
feel that you are moving slowly while doing everything that I recommended
(sense or urgency, prescribed time for completing an activity, etc.), be
patient, the pace will pick up.
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But there is also a very good way to speed things up. As you remember,
one of the main goals of the ISLE approach is that students KNOW HOW
THEY KNOW THINGS. The best way for them to do it is to do experiments
themselves, collect their own data, reason about them, design new
experiments to test their ideas, etc. This takes time. But you can achieve
the same goal if the students only observe/do the observational
experiments but DO NOT COLLECT DATA FROM THEM, you give them
the data to analyze, do graphs, etc. Or, they can watch a video of the
experiment and use the data that you provided. Or they can watch the
experiment and analyze the GRAPHS OF THE DATA that you provided.
Or they do not watch the experiment at all but read/learn about the set up
and analyze the data collected from it. All these steps cut time
significantly. As long as you do not use them all the time, and you continue
to ask students how they learned what they did and they can describe the
process, it is fine. We have lots of activities in the book and ALG/OALG
that use this approach. One of them is helping students construct
Coulomb's law for example. I am attaching the screen shot of the activity
for it. Here they need to find patterns in the data and linearize the data
too!

https://www.facebook.com/groups/320431092109343/posts/1511110063
041434/?__cft__[0]=AZWSnBSfGqZPSIVly0T_aJ4O7hQvRs03It2F525N
QmfQK3q1yHVmyECxk9JVSZEDN1x2hpNRV0VUGVoKI2ZW54ftWAxn

https://www.facebook.com/groups/320431092109343/posts/1511110063041434/?__cft__%5B0%5D=AZWSnBSfGqZPSIVly0T_aJ4O7hQvRs03It2F525NQmfQK3q1yHVmyECxk9JVSZEDN1x2hpNRV0VUGVoKI2ZW54ftWAxnBgfPDQUf6DbTk_J0CFofkIzyPigXCRlp6S2_1Q4EktVGSzWCKwsdhvOKeG4iXFPr3jZ8jShLNaxUo_g-7tUU5nr9a4r9XRz-eOZ1quM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1511110063041434/?__cft__%5B0%5D=AZWSnBSfGqZPSIVly0T_aJ4O7hQvRs03It2F525NQmfQK3q1yHVmyECxk9JVSZEDN1x2hpNRV0VUGVoKI2ZW54ftWAxnBgfPDQUf6DbTk_J0CFofkIzyPigXCRlp6S2_1Q4EktVGSzWCKwsdhvOKeG4iXFPr3jZ8jShLNaxUo_g-7tUU5nr9a4r9XRz-eOZ1quM&__tn__=%2CO%2CP-R
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BgfPDQUf6DbTk_J0CFofkIzyPigXCRlp6S2_1Q4EktVGSzWCKwsdhvO
KeG4iXFPr3jZ8jShLNaxUo_g-7tUU5nr9a4r9XRz-
eOZ1quM&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top contributor
  · 
November 8 at 10:49 AM
  · 
Hi all, I did not post anything yesterday as I wanted everyone to have time
to read the discussions that occurred on November 6. If you missed them,
scroll back and read them. They are very illuminating. I thank everyone
who contributed to those discussions. I have a few things today. 
First, please sign up for the Momentum workshop in your EVENTS if you
are interested in learning not only about momentum but about the nature
of conserved quantities. A misunderstanding of this concept leads to all
kinds of issues not only in momentum, but most importantly, in energy.
That is why we do momentum first and energy next. In fact, we do not
even start with momentum as a conserved quantity, we start with mass.
Understanding the difference between conserved and constant allows you
to represent conserved quantities with bar charts - an invaluable tool when
analyzing processes involving momentum and energy. Note, that even
NGSS uses the wrong language when talking about conserved quantities,
this shows how difficult this concept is.
Second, I know that in the AP curriculum Energy comes before
momentum and I happen to disagree with this approach. I do not see
anything wrong with actually switching to momentum first even if you are
teaching AP. Nobody said that we need to do all topics in the order
prescribed. Why do I recommend doing momentum first? It is because
momentum is OBSERVABLE! The students can see things moving or not
moving. With energy is is more difficult - you cannot see internal energy
(unless you have an infrared camera). And momentum is just one thing,
while energy comes in different forms. And there are other reasons. 
I also want to warn you about many textbooks providing confusing
narratives related to energy. We addressed this issue in several papers,
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one of which is our editorial in the American Jounral of Physics. Before
you start energy, and read our textbook, please read the editorial! I am
attaching it again, although I posted it earlier too.
https://www.facebook.com/groups/320431092109343/posts/1512129526
272821/?__cft__[0]=AZUOz2duVfRNawiwx4dGU4bEj0Xa02x1pvBeaVV
QixGoFJCBBZT2c7lYN3NfHRGYoH-
xUjL4XdZveHbUPp9Edd_b7marEE_UX_XdaDLptOrFy4GQvLX2OuSXA
0gf8VO_AMGw0cVL85XVtO68xsy7OEzWK58PBUZ9qtM9Q0ZIVJvKnR
BqLZJsfbjtg-
6bAP_xRQO8jjuu0RIrrxl6hzMxBBmo&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top contributor
  · 
6 days ago
  · 
Hi all, as you remember, the ISLE approach has two intentionalities. If you
are not familiar with this word, in education  intentionality in education
"emphasizes purposeful and strategic actions by teachers (or curriculum
designers) to create a meaningful and effective learning experience for
students. It involves careful consideration of instructional choices, ongoing
assessment and reflection, and a commitment to meeting the needs of
diverse learners." (the response of ChatGPT when I asked it what the
word intentionality means in education). 
This sounds too general, right? What it really means is that what ever you
plan or do to help students learn or your students do to learn takes into
consideration your major big goals (memorizing Newton's laws is not one
of those). 
What are those big goals that we set? There are two of them. The first one
is that our students learn physics by engaging in the activities that mirror
the practice of physics. This not only includes observing, finding patterns,
coming up with multiple explanations, designing experiments to test those,
etc., etc. It also involves, working collaboratively, sharing, arguing,
presenting and most importantly redoing your work, resubmitting your
assignments for improvement without losing points for multiple trials. This
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is what physicists do when they learn about the world and this is how we
want out students to learn. But this is just the first intentionality.
The second one is that while doing all this, our students feel that they love
physics, that they CAN do it, that they belong in physics, that they are
motivated to push themselves to work harder and move further. This
seems like a very difficult goal, right? And yet, by changing the
environment in which our students learn, it is achievable! 
I am asking all of those who have been implementing the ISLE approach
for a while to share how they achieve this second intentionality in their
classes. I will only share one quote from a series of interviews that Yuhfen
Lin and David Brookes  did with their students (more is published in our
paper about ISLE linked here). Here is the quote: 
“I definitely do enjoy Physics. I enjoy Biology for other reasons but it’s just
because I love animals so it’s a different reason. But in terms of interaction
and stuff like that, I like Physics a lot, a lot. And it really does—at first I
come to class and I’m like, "Oh what crazy thing are we gonna do today?
Let’s see what happens." 
And then when we’re actually doing it I’m just so hyped and I’m so excited
and magnets, you know I love magnets. My magnets, oh those are my
babies, I love my magnets. 
But with magnets and with mirrors and with lenses it was exciting, it was
cool and it was like I knew I was gonna leave with something that was
gonna blow my mind.”
Please share your students' experiences! 
And here is the link:

https://www.facebook.com/groups/320431092109343/posts/1513083499
510757/?__cft__[0]=AZW1rgAB9a1nwTU2gieDKnS8P2i25h58vf94ERIs
kSogn4ZMoPk-
lCpVlnh4NEtDe48zIegc0hkVvdf3wHUSPhHLu2YdJ5D_XK1V52-

https://www.facebook.com/groups/320431092109343/posts/1513083499510757/?__cft__%5B0%5D=AZW1rgAB9a1nwTU2gieDKnS8P2i25h58vf94ERIskSogn4ZMoPk-lCpVlnh4NEtDe48zIegc0hkVvdf3wHUSPhHLu2YdJ5D_XK1V52-zZ0641_8EK5NUCxxl0xOoqBoZoYMwDdFENutEjCWK0jRPh0LME9AMnLNKDd-h5KS1iPz9we9PlILy3y6D32svulXV3CI&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1513083499510757/?__cft__%5B0%5D=AZW1rgAB9a1nwTU2gieDKnS8P2i25h58vf94ERIskSogn4ZMoPk-lCpVlnh4NEtDe48zIegc0hkVvdf3wHUSPhHLu2YdJ5D_XK1V52-zZ0641_8EK5NUCxxl0xOoqBoZoYMwDdFENutEjCWK0jRPh0LME9AMnLNKDd-h5KS1iPz9we9PlILy3y6D32svulXV3CI&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1513083499510757/?__cft__%5B0%5D=AZW1rgAB9a1nwTU2gieDKnS8P2i25h58vf94ERIskSogn4ZMoPk-lCpVlnh4NEtDe48zIegc0hkVvdf3wHUSPhHLu2YdJ5D_XK1V52-zZ0641_8EK5NUCxxl0xOoqBoZoYMwDdFENutEjCWK0jRPh0LME9AMnLNKDd-h5KS1iPz9we9PlILy3y6D32svulXV3CI&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1513083499510757/?__cft__%5B0%5D=AZW1rgAB9a1nwTU2gieDKnS8P2i25h58vf94ERIskSogn4ZMoPk-lCpVlnh4NEtDe48zIegc0hkVvdf3wHUSPhHLu2YdJ5D_XK1V52-zZ0641_8EK5NUCxxl0xOoqBoZoYMwDdFENutEjCWK0jRPh0LME9AMnLNKDd-h5KS1iPz9we9PlILy3y6D32svulXV3CI&__tn__=%2CO%2CP-R


zZ0641_8EK5NUCxxl0xOoqBoZoYMwDdFENutEjCWK0jRPh0LME9AM
nLNKDd-h5KS1iPz9we9PlILy3y6D32svulXV3CI&__tn__=%2CO%2CP-
R

Eugenia Etkina
Admin
Top contributor
  · 
5 days ago
  · 
Hi all, it looks like people are busy and they did not share yet how they
address the second intentionality of ISLE in their teaching. I will start then
and hope that Danielle Buggé, Debbie Stephanie, Yuhfen Lin, Andrew
Yolleck, David Brookes, Valentina Bologna Longo, Bor Gregorčič, Gregor
Brumec, Kristina Pahor, June Lee, Yuehai Yang, Sheehan H Ahmed and
many others will add their comments.
So, how do we inspire and motivate our students? How do we make them
feel that they CAN DO physics? How do we help them develop growth
mind set? Here is my experience:
Encourage them to resubmit their work for improvement. Do not take
points off for revisions. Publicly say many times that revising is a positive
thing, not a sign of weakness.
Share your struggles with physics and how you overcame them. I always
share my problems with magnetic field for example. I am a lefty taught to
be a righty (where I grew up they would not let you eat or write with your
left hand), and my brain has difficulty with right and left (I never know how
to turn a lid to open a can, I need trial and error), so learning all these right
hand rules was hard. But since I started actually using my hand instead of
thinking about it, everything got better.
Always use a good "need to know" before you start a new unit and
"dangle" it in front of your students continuously, so that they see the
purpose of their learning. Make sure you come back to it at the end and
let THEM figure it out.
Respect and encourage their questions. Praise good questions and
opinions that are different from yours! The latter is difficult and sometimes
annoying but listening to opposite opinions is the strength of science!
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Have VERY HIGH expectations. In my experience, students always rise
to your expectations. You expect them to be not interested and lazy - they
will be. You expect them to be motivated and hard working - they will be.
You just need to communicate your expectations not through words but
through your behavior. If you are excited about a physics experiment -
they will be too. If you return their work graded the next day and let them
know what to work on, they will! (if you return it a week later, they will not
care as you showed that you did not care either). Think carefully how your
behavior and responses to them might inspire and motivate them, and try
to do it more.
Set up infrastructure for help. Office hours, makeup times, pairing
students who struggle with those who excel, there are so many ways to
help them, find as many as you can.
And always, always reward persistence, not speed.
Finally, reward good work with more work, not less. WHAT??? You are
probably thinking that I am crazy. I am not. I would tell my students - you
did a great job on this problem, now I will give you the coolest experiment
ever to explain! This way an opportunity to work on some challenging stuff
is a desirable thing.
There are so many other things you can do to motivate your students and
make them word harder and believe in themselves. Please share! Two
years ago we had a meeting on how to do resubmissions and not
overwork yourself, I am attaching the link to the slides from that meeting.
https://docs.google.com/.../1jUEcyjKmWY56Y1ty3sIv.../edit...



https://www.facebook.com/groups/320431092109343/posts/1513628976
122876/?__cft__[0]=AZWDdwKBry0NJPtVy53iq6jsRLWK_O5PH96d9A1
hCf8eBJ82tJ9rbbMF-vvSiV_13Yn-
YdvwJCi2WkaxyzHFvHQGMIC7TkQMQswAFt7jU32SWedULyrY--
B8YmdHh3sOieIZC7btPx1JuQLoqBJGq7_GVlTqTWe1pBVUAQcS6bSp
otJRaBbD3M9Og9Gszq-89Bo&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top contributor
  · 
2 days ago
  · 
Hi all Exploring and Applying Physics people! A few things today. First, I
noticed that recent posts have fewer views than average. Are the
notifications aboit posts coming to your feed? If not, try to check every day
for a few days and will come back. 
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Second, I am reminding you that we have Momentum workshop on
Saturday, if you have not signed up yet, please do by going your EVENTS
page.
Third, I stumbled upon a very good article by Joe Redish in the Physics
Teacher about graphs "Using math in physics 6: Reading the physics in a
graph." I can't attach it here, I will do it in the next post , but I am also
reminding you that if your students are still having trouble interpreting
graphs, one of the best ways to help them is through the games designed
by Matt Blackman at universeandmore.com. The game is called Motion
mapper. Go to https://www.universeandmore.com/motion-mapper/ and
try yourself first. Then assign to your students!
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KbgRLLMxayURs7Gkeka5axoQLySVi1fse_FRxvFWxTcZTpdeu8vb8XB
aodpcM48HS12WnUsyHoGlsvPK9fGH3llVvjSsUn8rYsTFi2RWnUsvBPH
9xvFB_sK4zLsirTgIKHTyDS-
xFpg_ETDuYPVF1bz7F7k&__tn__=%2CO%2CP-R

Eugenia Etkina
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Admin
Top contributor
  · 
2 days ago
  · 
And here is the paper from the previous post. PLEASE do not forget to
like the post or comment on it to make it more visible for other group
members. Thank you!

https://www.facebook.com/groups/320431092109343/posts/1515212865
964487/?__cft__[0]=AZWptPOTL_2vxlZnm-
OQYJr8wE8lJj2iri9uCCz5XbpG352qJAC2BuMGl0XiZLaXji8UpDlTGJlS
D2fnWuNBdmC637B0GnaN0QUE_JLal5mGExQooP5f6PhF3q1pW26m
vRcokcJBy7mD35RZAbqUaIAyOce2jC2EVBiPrdIJAtJ_k0c48S2AFOYt5
7g39FImUH79yw9aBuwDmYVtDpct-HDt&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top contributor
  · 
a day ago
  · 
Hi all, today I will talk about language (again :))
You probably noticed that we do not use the term "centripetal force" in our
circular motion chapter (or in the workshop, or on the ALG/OALG). Why?
The thing is that we found through observations of students that once we
give a force a special name, the students start thinking that it is an
additional force exerted on an object. If we use the term centripetal force,
they think that they need to put this force on the force diagram. The same
is true for the net force. 
We do not use this term or try to avoid it. Same reason. There are forces
exerted on an object, and then there is a net force - and the students try
to put this net force on the force diagram. So, we decided that the only
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way to avoid these extra forces is to use the term sum of the forces all the
time.  
Now, about a sticky point - the term centrifugal force that students hear.
What is that? This term actually might stand for two completely different
forces. 
One meaning of a centrifugal force is the force exerted by a revolving
object on a string that pulls it towards the center. As it is not exerted on an
object of interest, we do not put it on a force diagram but it is a "real" force
in a Newtonian sense - it is a quantity that describes a real interaction but
this force is not exerted on an object of interest. It is the force that the
object of interest exerts on an object that causes it to accelerate towards
the center of the circle. For example, when you are in a car making a turn,
the seat belt pushes you towards the center, but you, in turn push the
seatbelt outward, and the force you exert on the seatbelt is the centrifugal
force.  This is the force that Damien Walters in our "need to know" video
exerts on the loop-the-loop track that he is trying to run on upside down.
https://www.youtube.com/watch?v=dSDb9oKMCRc&t=20s
But there is another meaning of this force: non-Newtonian meaning. It is
used when you analyze circular motion being in an non-inertial reference
frame of the observer who is moving in a circle themselves. In this turning
car, you are at rest with respect to the car. If you were to draw a force
diagram for yourself, you should not have any acceleration, so the sum of
the forces exerted on you should be equal to zero. To achieve this, you
add an imaginary force equal to negative ma. This is this "virtual" non-
Newtonian centrifugal force not associated with any interacting object.
That is why we never put on a real force diagram as the real force
diagrams are drawn for an observer in an inertial reference frame and this
person is standing on the ground.  Hope this makes sense. 
I know that we do not use this term ever, but why we do not use it is a
good question. I tried to answer it above. If it does not make sense, please
ask questions.
Recently, I noticed that the number of views of the posts dropped
dramatically. The number of comments increases and the number of
views drops. Very strange. In any case, please keep liking and
commenting posts to make them more visible. Thank you.
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h5RCColnSd9dOr5XkrSqwZEAY4Wg56-6Vs-
W8uDLmWhtiDpPBihffSbfJ7QZuNRc-
HxZq9cJI_msIvXoaEB9lsPYkgYA6BJNgWxUrYBokXUbRRvlkObwGs2J
Vc5c&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top contributor
  · 
12 hours ago
  · 
Hi all, our new paper just came out in Physical Review Physics Education
Research journal. It is about learning through the ISLE approach using
real experiments or ISLE-Based videos created through the PIVOT
platform. As the jounral is open access, you can download free. Enjoy!
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https://www.facebook.com/groups/320431092109343/posts/1516459132
506527/?__cft__[0]=AZUrAR1VPOn1fmFcaIlXm3VZRNWjxlWKLblF23N
3coVmROtD_4h34xuszBk4yJwJd9elsM8O2h6OQYMHdjlFgnQgYl9C4J
EmZjyI8flPu_WqftzDj6oHih3ofOAZF-KjSM-aV-
Rj6l1O4CcwbH0f4LYIRtfBiXas450NKI0WTKPKvTOU8MX-
l6IFL0loYzCdi2c&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
November 20 at 9:47 AM
  · 
Hi all Exploring and Applying Physics people! Two things today. First, I am
thinking of running our first work and Energy workshop either December 9
at noon EDT or December 16 at 1 pm EDT (notice different time on the
16th). During the momentum workshop last Saturday I said that only the
9th is possible but then I figured that I can do the 16th too, but an hour
later. 
The second thing I wanted to talk about is again the difference between
conserved and constant. The confusion between these two words does
not come from the students. It comes from us! For years we confused
these two words in the context of momentum and energy (most textbooks
do and even NGSS do!). But our students who have never heard the word
"conserved" in physics prior to studying these, only heard "constant" with
respect to velocity or acceleration. So if you would not confuse those two
words, they don't. 

https://www.facebook.com/groups/320431092109343/posts/1516459132506527/?__cft__%5B0%5D=AZUrAR1VPOn1fmFcaIlXm3VZRNWjxlWKLblF23N3coVmROtD_4h34xuszBk4yJwJd9elsM8O2h6OQYMHdjlFgnQgYl9C4JEmZjyI8flPu_WqftzDj6oHih3ofOAZF-KjSM-aV-Rj6l1O4CcwbH0f4LYIRtfBiXas450NKI0WTKPKvTOU8MX-l6IFL0loYzCdi2c&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1516459132506527/?__cft__%5B0%5D=AZUrAR1VPOn1fmFcaIlXm3VZRNWjxlWKLblF23N3coVmROtD_4h34xuszBk4yJwJd9elsM8O2h6OQYMHdjlFgnQgYl9C4JEmZjyI8flPu_WqftzDj6oHih3ofOAZF-KjSM-aV-Rj6l1O4CcwbH0f4LYIRtfBiXas450NKI0WTKPKvTOU8MX-l6IFL0loYzCdi2c&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1516459132506527/?__cft__%5B0%5D=AZUrAR1VPOn1fmFcaIlXm3VZRNWjxlWKLblF23N3coVmROtD_4h34xuszBk4yJwJd9elsM8O2h6OQYMHdjlFgnQgYl9C4JEmZjyI8flPu_WqftzDj6oHih3ofOAZF-KjSM-aV-Rj6l1O4CcwbH0f4LYIRtfBiXas450NKI0WTKPKvTOU8MX-l6IFL0loYzCdi2c&__tn__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1516459132506527/?__cft__%5B0%5D=AZUrAR1VPOn1fmFcaIlXm3VZRNWjxlWKLblF23N3coVmROtD_4h34xuszBk4yJwJd9elsM8O2h6OQYMHdjlFgnQgYl9C4JEmZjyI8flPu_WqftzDj6oHih3ofOAZF-KjSM-aV-Rj6l1O4CcwbH0f4LYIRtfBiXas450NKI0WTKPKvTOU8MX-l6IFL0loYzCdi2c&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1516459132506527/?__cft__%5B0%5D=AZUrAR1VPOn1fmFcaIlXm3VZRNWjxlWKLblF23N3coVmROtD_4h34xuszBk4yJwJd9elsM8O2h6OQYMHdjlFgnQgYl9C4JEmZjyI8flPu_WqftzDj6oHih3ofOAZF-KjSM-aV-Rj6l1O4CcwbH0f4LYIRtfBiXas450NKI0WTKPKvTOU8MX-l6IFL0loYzCdi2c&__tn__=%2CO%2CP-R


Constant means that the quantity does not change with time (like
momentum in an isolated system). Conserved does not mean constant at
all! It means that if a quantity changes in a particular system, we can
ALWAYS find where it went (or came from) and find a system in which it
is constant. The word ALWAYS is important here. Acceleration, velocity,
temperature can be sometimes constant in a system, but when they
change it is not possible to redefine the system to keep them constant.
They are not conserved quantities. We also know that mechanical
eenergy is not a conserved quantity, as well as kinetic energy. So the term
conserved cannot be used when talking about those energies, but the
term constant can, as sometimes those quantities can be constant.
I don't know the history of this confusion, who was the first to teach
mechanical energy by itself and say when it is conserved and when it is
not. Mechanical energy is not a conserved quantity and is NEVER
conserved, but it can be constant sometimes. So, if you have trouble
distinguishing these two words, please come to our workshops or pose
questions here, it is time to clear this confusion and make sure that we do
not confuse our students. 
I messed up the dates in the first version of this post, so I will post the poll
separately.
https://www.facebook.com/groups/320431092109343/posts/1518340712
318369/?__cft__[0]=AZWSAxi0-a04S6WfE5i39Ddcm1C-_x-9vXkL_-
1vsllMngZsxKFsbNF78y9NW61blCoz6orqhCF9MDZ4UmoziEseTZLhcc
DnPqBc3MmWApEHU-
Hgrwb_OPpr5jILoXFwXb42LdRjhNSAGoUAI2erY53-
3dLR9RTq3IwUqDYesQ50QzHPW4S3T4lnFMDxFB4-
a20&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
November 21 at 9:06 AM
  · 
Hi all Exploring and Applying Physics people! Two things today: first I am
asking you to vote for the date of the first Work-Energy Workshop. If you
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voted yesterday, it could have been for my mistaken dates. So please see
the poll again and vote. So far December 9 is the winner (December 16 is
another possibility)
Second, during our Momentum workshop we did not have time to do a
very important activity - I pasted it below. Please read it and comment
about what fundamental ideas about Momentum does this activity
address? Why is it so important?
a. Watch Eugenia wearing rollerblades and holding a ball
https://mediaplayer.pearsoncmg.com/.../sci-OALG-6-4-6a. She pushes
off the floor once and continues rolling at constant speed across the floor.
Then she drops the ball. Describe everything you can about momentum
in this process using words, bar charts, and mathematics. Choose
Eugenia and the ball as the system and initial state is when Eugenia is
rolling while holding the ball and the final state is right after she lets go of
the ball. Does dropping the ball change Eugenia’s speed? What if, instead
of the basketball, she dropped an object that is 1/10 of her mass in the
same manner as before? Would her speed change?

Eugenia Etkina
Admin
Top Contributor



  · 
November 23 at 10:13 AM
  · 
Hi all Exploring and Applying Physics people! Today is the Thanksgiving
holiday in the US and the day of giving thanks to the world for everything
that you are grateful for. 
People usually do it at the Thanksgiving dinner table with all its traditions,
but as we are not having dinner together today and many of you live in
countries outside the US, I wanted to take this opportunity to extend my
deepest thanks to all of you. 
You all work very hard and finding time to follow what is happening in our
community requires persistence and dedication. You have it and I thank
you for it. You come to our workshops that last for 2 hours on Saturdays
disrupting your weekend with your family and friends. I thank you for it.
You immediately respond to anyone who is asking for help or advice no
matter what time of day it is. I thank you for that. 
Hrvoje Miloloža saves all the posts and allows you to go back and read
them. I thank him for that. 
Hrvoje Miloloža and Eugenio Tufino save all the videos of the workshops
allowing you to watch them if you missed. I thank them for it.
Dedra Demaree, Sheehan H Ahmed ,and Paul Wolf are always the first to
read and like the posts. Thank you!
Jane Jackson, thank you for your thoughtful commentaries and detailed
reading of the papers. Thank you for all the help you have given to this
group!
Bor Gregorčič finds incredible materials to post here. Thank you!
Anne L. Caraley has been attending ALL workshops for the last 2 years.
Thank you!
Hisashi Kuriki has been attending all workshops this year despite the fact
that they start at 2 am in Japan - his home country, and so has Deepa
Jain!  Thank you both!
Yulia Turchaninova was the one who started those workshops 3 years
ago. Thank you!
There are literally hundreds of other people who regularly contribute to the
posts: Christine Russell, Phyllis Rogg, Allison Daubert, Amin Rainy, Ann-
Marie Pendrill, Gopa Mukherjee, Matthew Mac, Marianna Anthea Bannon,
Matthew L. Jacobs, Nathan Spear, Yuehai Yang, Yuhfen Lin, Roby Rod,



Kristina Pahor, Scott Garbacz, Stephanie Hunt, Charles Mamolo, Amy
Paris Bancroft, Diane Crenshaw Jammula and many others - too many to
name - THANK YOU!
Thanks to David Brookes, my life time collaborator and the person who is
responsible for the very first ISLE video website. Not to mention his
research that we use every day.
And finally, many thanks to Gorazd Planinsic who creates these amazing
videos and experiments that we use in every workshop and that are in the
ALG, OALG and in the textbook. 
Have a wonderful day! I will post the invite to the Energy meeting
tomorrow.

https://www.facebook.com/groups/320431092109343/posts/1519863965
499377/?__cft__[0]=AZWpHbtPFF63OOJVeZbcCsjywL77HhLrLE-
xt6GTOAWiFUZGdEu571dn4xYqSTyfdwANNAni30CTlhYvaQZSdicFx3y
9EWBZ1OLF1QCvOJ_7gjBrLqAn4OWpYbTY653rgZzFdsNEXNF0ywFr
KjoGIoiTLRnFMhklGzbNMG3cF3u0DvHIKZqwwaCVfRugcdXqmgg&__t
n__=%2CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
November 26 at 8:38 AM
  · 
Hi all Exploring and Applying Physics people! two things today:
Please sign up for the Energy workshop if you are planning to go. So far
10 people signed up. My experience is that about 2/3 of those who sign
up actually come and when the group is too small, the group work is not
possible. Without group work there will be very little learning. So, please,
if you are planning to go, sign up. The link is in my yesterday's post.
I am reminding all of you of all the resources that are available for those
who wish to implement the ISLE approach.
The textbook free examination copy is available through your Pearson rep,
if you are having trouble with them, just email me at
eugenia.etkina@gse.rutgers.edu and I will help. The ALG, OALG, and the
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instructor Guide are all free on Mastering Physics. To find your rep and to
get on mastering physics, follow instructions on
https://www.islephysics.net/?page_id=159
Free resources:
PUM – Physics Union Mathematics) for middle school, Physics First and
high school
http://pum.islephysics.net/;
A complete ISLE-based Laboratory Program (for algebra- and calculus-
based physics)The website below contains ISLE-based labs and the
rubrics that can be used for student self-assessment
https://sites.google.com/site/scientificabilities/
A set of ISLE Video Experiments http://www.islevideos.net
ISLE-based physics video games https://universeandmore.com/
All this information is always available at
https://www.islephysics.net/?page_id=51

https://www.facebook.com/groups/320431092109343/posts/1521417305
344043/?__cft__[0]=AZXCEz0Cj11dOWo0Utv-
zB20n7q4PMesb3UDQTaYpfLR5a3ED3Wvmv3CrUjC5_xmt4vafCLD5u
aKnzLqeVmP55c9fOu5-
2NlG_c0OCruvMKqTwLfO0EpAthZVjTOzusjUovoSIHELVT15DXslT3j43
VlEMvIY_GZrV8oWkMRn-
smkgU6tUkMB6xZITg8pRzONc4&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
November 27 at 10:10 AM
  · 
Hi all, two things today. First, please sign up for the Work-Energy
workshop if you plan to attend it. It is in your EVENTS.
Second, the problem I post here always causes a lot of discussion in class
among students. Why do you think it is? What are the right answers? How
can we help students reason productively about this problem?

https://www.facebook.com/groups/320431092109343/posts/1521417305344043/?__cft__%5B0%5D=AZXCEz0Cj11dOWo0Utv-zB20n7q4PMesb3UDQTaYpfLR5a3ED3Wvmv3CrUjC5_xmt4vafCLD5uaKnzLqeVmP55c9fOu5-2NlG_c0OCruvMKqTwLfO0EpAthZVjTOzusjUovoSIHELVT15DXslT3j43VlEMvIY_GZrV8oWkMRn-smkgU6tUkMB6xZITg8pRzONc4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1521417305344043/?__cft__%5B0%5D=AZXCEz0Cj11dOWo0Utv-zB20n7q4PMesb3UDQTaYpfLR5a3ED3Wvmv3CrUjC5_xmt4vafCLD5uaKnzLqeVmP55c9fOu5-2NlG_c0OCruvMKqTwLfO0EpAthZVjTOzusjUovoSIHELVT15DXslT3j43VlEMvIY_GZrV8oWkMRn-smkgU6tUkMB6xZITg8pRzONc4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1521417305344043/?__cft__%5B0%5D=AZXCEz0Cj11dOWo0Utv-zB20n7q4PMesb3UDQTaYpfLR5a3ED3Wvmv3CrUjC5_xmt4vafCLD5uaKnzLqeVmP55c9fOu5-2NlG_c0OCruvMKqTwLfO0EpAthZVjTOzusjUovoSIHELVT15DXslT3j43VlEMvIY_GZrV8oWkMRn-smkgU6tUkMB6xZITg8pRzONc4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1521417305344043/?__cft__%5B0%5D=AZXCEz0Cj11dOWo0Utv-zB20n7q4PMesb3UDQTaYpfLR5a3ED3Wvmv3CrUjC5_xmt4vafCLD5uaKnzLqeVmP55c9fOu5-2NlG_c0OCruvMKqTwLfO0EpAthZVjTOzusjUovoSIHELVT15DXslT3j43VlEMvIY_GZrV8oWkMRn-smkgU6tUkMB6xZITg8pRzONc4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1521417305344043/?__cft__%5B0%5D=AZXCEz0Cj11dOWo0Utv-zB20n7q4PMesb3UDQTaYpfLR5a3ED3Wvmv3CrUjC5_xmt4vafCLD5uaKnzLqeVmP55c9fOu5-2NlG_c0OCruvMKqTwLfO0EpAthZVjTOzusjUovoSIHELVT15DXslT3j43VlEMvIY_GZrV8oWkMRn-smkgU6tUkMB6xZITg8pRzONc4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1521417305344043/?__cft__%5B0%5D=AZXCEz0Cj11dOWo0Utv-zB20n7q4PMesb3UDQTaYpfLR5a3ED3Wvmv3CrUjC5_xmt4vafCLD5uaKnzLqeVmP55c9fOu5-2NlG_c0OCruvMKqTwLfO0EpAthZVjTOzusjUovoSIHELVT15DXslT3j43VlEMvIY_GZrV8oWkMRn-smkgU6tUkMB6xZITg8pRzONc4&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1521417305344043/?__cft__%5B0%5D=AZXCEz0Cj11dOWo0Utv-zB20n7q4PMesb3UDQTaYpfLR5a3ED3Wvmv3CrUjC5_xmt4vafCLD5uaKnzLqeVmP55c9fOu5-2NlG_c0OCruvMKqTwLfO0EpAthZVjTOzusjUovoSIHELVT15DXslT3j43VlEMvIY_GZrV8oWkMRn-smkgU6tUkMB6xZITg8pRzONc4&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1521953091
957131/?__cft__[0]=AZVbPiKkRrPO91NrKE9wevBMdTGCs5-x-
e8KfEy75RcTzD-
2pO1S992Vb01JkjiATg3uipvRO88JAVa08vwviYuIx11uEvSrIrHrGa5Ym
SyA5AfZuyIYUYcYEHD0Z9k4lloPgB60CocWEAdKFwJh6d7Go_-M3p-
dwqymMCNnKItt96NKcMeyt5OULqgN1__YHEM&__tn__=%2CO%2CP-
R

Eugenia Etkina
Admin
Top Contributor
  · 
November 29 at 4:30 PM
  · 
Hi all, I did not post anything yesterday to avoid distracting you from
several excellent posts - by Amin Rainy and Dorota Sawicka. Thank you
both for sharing your ideas and posing questions. And thank you all who
responded - this is what our community is all about.  
Today I wanted to remind you to sign up for the Work energy workshop (in
your EVENTS) if you have not done it yet. 

https://www.facebook.com/groups/320431092109343/posts/1521953091957131/?__cft__%5B0%5D=AZVbPiKkRrPO91NrKE9wevBMdTGCs5-x-e8KfEy75RcTzD-2pO1S992Vb01JkjiATg3uipvRO88JAVa08vwviYuIx11uEvSrIrHrGa5YmSyA5AfZuyIYUYcYEHD0Z9k4lloPgB60CocWEAdKFwJh6d7Go_-M3p-dwqymMCNnKItt96NKcMeyt5OULqgN1__YHEM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1521953091957131/?__cft__%5B0%5D=AZVbPiKkRrPO91NrKE9wevBMdTGCs5-x-e8KfEy75RcTzD-2pO1S992Vb01JkjiATg3uipvRO88JAVa08vwviYuIx11uEvSrIrHrGa5YmSyA5AfZuyIYUYcYEHD0Z9k4lloPgB60CocWEAdKFwJh6d7Go_-M3p-dwqymMCNnKItt96NKcMeyt5OULqgN1__YHEM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1521953091957131/?__cft__%5B0%5D=AZVbPiKkRrPO91NrKE9wevBMdTGCs5-x-e8KfEy75RcTzD-2pO1S992Vb01JkjiATg3uipvRO88JAVa08vwviYuIx11uEvSrIrHrGa5YmSyA5AfZuyIYUYcYEHD0Z9k4lloPgB60CocWEAdKFwJh6d7Go_-M3p-dwqymMCNnKItt96NKcMeyt5OULqgN1__YHEM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1521953091957131/?__cft__%5B0%5D=AZVbPiKkRrPO91NrKE9wevBMdTGCs5-x-e8KfEy75RcTzD-2pO1S992Vb01JkjiATg3uipvRO88JAVa08vwviYuIx11uEvSrIrHrGa5YmSyA5AfZuyIYUYcYEHD0Z9k4lloPgB60CocWEAdKFwJh6d7Go_-M3p-dwqymMCNnKItt96NKcMeyt5OULqgN1__YHEM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1521953091957131/?__cft__%5B0%5D=AZVbPiKkRrPO91NrKE9wevBMdTGCs5-x-e8KfEy75RcTzD-2pO1S992Vb01JkjiATg3uipvRO88JAVa08vwviYuIx11uEvSrIrHrGa5YmSyA5AfZuyIYUYcYEHD0Z9k4lloPgB60CocWEAdKFwJh6d7Go_-M3p-dwqymMCNnKItt96NKcMeyt5OULqgN1__YHEM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1521953091957131/?__cft__%5B0%5D=AZVbPiKkRrPO91NrKE9wevBMdTGCs5-x-e8KfEy75RcTzD-2pO1S992Vb01JkjiATg3uipvRO88JAVa08vwviYuIx11uEvSrIrHrGa5YmSyA5AfZuyIYUYcYEHD0Z9k4lloPgB60CocWEAdKFwJh6d7Go_-M3p-dwqymMCNnKItt96NKcMeyt5OULqgN1__YHEM&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1521953091957131/?__cft__%5B0%5D=AZVbPiKkRrPO91NrKE9wevBMdTGCs5-x-e8KfEy75RcTzD-2pO1S992Vb01JkjiATg3uipvRO88JAVa08vwviYuIx11uEvSrIrHrGa5YmSyA5AfZuyIYUYcYEHD0Z9k4lloPgB60CocWEAdKFwJh6d7Go_-M3p-dwqymMCNnKItt96NKcMeyt5OULqgN1__YHEM&__tn__=%2CO%2CP-R


I also wanted to share another momentum-related question that leads to
a great discussion with the students (it is from our textbook). It involves a
non-traditional set of graphs which is a common thing for AP type
questions. Please discuss why this question might provoke a good
discussion? and please do not forget to like the post or comment on it to
make it more visible. Thank you!



https://www.facebook.com/groups/320431092109343/posts/1523147638
504343/?__cft__[0]=AZVOApXIP3JGzQ0RiicdpMuipzioFgxr_MPqCMq1
JuLkGXKQezIrrTqS1EEd9Wz_ZKvjAQmA1dRDvYyUwqyk9Cy5TMrDJw
Plc3UtmPG32qA1qSBc2QfTL200nG6BongTRNYqfdypIHugDSD_fFWx1
oDjpkOLQsb_5VWEcd120hrYFy2L930pKKTDadtW9toYiU0&__tn__=%2
CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
November 30 at 12:41 PM
  · 
Hi all Exploring and Applying Physics people! A few weeks ago, Allison
Daubert asked me why in our textbook we do not have any problems that
require students to derive mathematical expressions. I answered, that we
do in fact have a lot of them, only they do not start with the word Derive,
but with the word Determine. The reason is that when we started working
on the first edition of our textbook (way back in 2000), there was no revised
AP physics courses that would ask students to derive anything and the
word "derive" mostly meant the dread that the students felt when their
teacher would start deriving equations on the board. So, we removed the
term Derive from all our End of the Chapter problems.  But, the truth is we
ask students to derive general expressions a lot not only in the textbook
but in the ALG/OALG too. An example from the ALG Chapter 7
(momentum) represents a novel approach to the concept of derivations.
Please try and share your results! Thank you!

https://www.facebook.com/groups/320431092109343/posts/1523147638504343/?__cft__%5B0%5D=AZVOApXIP3JGzQ0RiicdpMuipzioFgxr_MPqCMq1JuLkGXKQezIrrTqS1EEd9Wz_ZKvjAQmA1dRDvYyUwqyk9Cy5TMrDJwPlc3UtmPG32qA1qSBc2QfTL200nG6BongTRNYqfdypIHugDSD_fFWx1oDjpkOLQsb_5VWEcd120hrYFy2L930pKKTDadtW9toYiU0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1523147638504343/?__cft__%5B0%5D=AZVOApXIP3JGzQ0RiicdpMuipzioFgxr_MPqCMq1JuLkGXKQezIrrTqS1EEd9Wz_ZKvjAQmA1dRDvYyUwqyk9Cy5TMrDJwPlc3UtmPG32qA1qSBc2QfTL200nG6BongTRNYqfdypIHugDSD_fFWx1oDjpkOLQsb_5VWEcd120hrYFy2L930pKKTDadtW9toYiU0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1523147638504343/?__cft__%5B0%5D=AZVOApXIP3JGzQ0RiicdpMuipzioFgxr_MPqCMq1JuLkGXKQezIrrTqS1EEd9Wz_ZKvjAQmA1dRDvYyUwqyk9Cy5TMrDJwPlc3UtmPG32qA1qSBc2QfTL200nG6BongTRNYqfdypIHugDSD_fFWx1oDjpkOLQsb_5VWEcd120hrYFy2L930pKKTDadtW9toYiU0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1523147638504343/?__cft__%5B0%5D=AZVOApXIP3JGzQ0RiicdpMuipzioFgxr_MPqCMq1JuLkGXKQezIrrTqS1EEd9Wz_ZKvjAQmA1dRDvYyUwqyk9Cy5TMrDJwPlc3UtmPG32qA1qSBc2QfTL200nG6BongTRNYqfdypIHugDSD_fFWx1oDjpkOLQsb_5VWEcd120hrYFy2L930pKKTDadtW9toYiU0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1523147638504343/?__cft__%5B0%5D=AZVOApXIP3JGzQ0RiicdpMuipzioFgxr_MPqCMq1JuLkGXKQezIrrTqS1EEd9Wz_ZKvjAQmA1dRDvYyUwqyk9Cy5TMrDJwPlc3UtmPG32qA1qSBc2QfTL200nG6BongTRNYqfdypIHugDSD_fFWx1oDjpkOLQsb_5VWEcd120hrYFy2L930pKKTDadtW9toYiU0&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1523147638504343/?__cft__%5B0%5D=AZVOApXIP3JGzQ0RiicdpMuipzioFgxr_MPqCMq1JuLkGXKQezIrrTqS1EEd9Wz_ZKvjAQmA1dRDvYyUwqyk9Cy5TMrDJwPlc3UtmPG32qA1qSBc2QfTL200nG6BongTRNYqfdypIHugDSD_fFWx1oDjpkOLQsb_5VWEcd120hrYFy2L930pKKTDadtW9toYiU0&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1523577415
128032/?__cft__[0]=AZU5DSpS8Tm8VaXsG8DYbKpAGReWm3OM54P
SdRmsr_oOYJJUDVSAxYsC5nbpFCCvNwkdAmPyOqkzKRcsFtJVk21Y
Cp08wHpNDDPToTLqnb8hHlJXV26exlYu0GEonvVwmhVYArkCTmSCs
eaxwGA76kvTgHu3Cc3nMca9vEY0j4mxf4W5CgjPonb18Cf5dSHOmho
&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
December 1 at 10:49 AM
  · 
I posted many times about women-physicists. This one is different. This ia
about a woman due to whom we have the word "scientist". Please share
with your students!

https://www.facebook.com/groups/320431092109343/posts/1523577415128032/?__cft__%5B0%5D=AZU5DSpS8Tm8VaXsG8DYbKpAGReWm3OM54PSdRmsr_oOYJJUDVSAxYsC5nbpFCCvNwkdAmPyOqkzKRcsFtJVk21YCp08wHpNDDPToTLqnb8hHlJXV26exlYu0GEonvVwmhVYArkCTmSCseaxwGA76kvTgHu3Cc3nMca9vEY0j4mxf4W5CgjPonb18Cf5dSHOmho&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1523577415128032/?__cft__%5B0%5D=AZU5DSpS8Tm8VaXsG8DYbKpAGReWm3OM54PSdRmsr_oOYJJUDVSAxYsC5nbpFCCvNwkdAmPyOqkzKRcsFtJVk21YCp08wHpNDDPToTLqnb8hHlJXV26exlYu0GEonvVwmhVYArkCTmSCseaxwGA76kvTgHu3Cc3nMca9vEY0j4mxf4W5CgjPonb18Cf5dSHOmho&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1523577415128032/?__cft__%5B0%5D=AZU5DSpS8Tm8VaXsG8DYbKpAGReWm3OM54PSdRmsr_oOYJJUDVSAxYsC5nbpFCCvNwkdAmPyOqkzKRcsFtJVk21YCp08wHpNDDPToTLqnb8hHlJXV26exlYu0GEonvVwmhVYArkCTmSCseaxwGA76kvTgHu3Cc3nMca9vEY0j4mxf4W5CgjPonb18Cf5dSHOmho&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1523577415128032/?__cft__%5B0%5D=AZU5DSpS8Tm8VaXsG8DYbKpAGReWm3OM54PSdRmsr_oOYJJUDVSAxYsC5nbpFCCvNwkdAmPyOqkzKRcsFtJVk21YCp08wHpNDDPToTLqnb8hHlJXV26exlYu0GEonvVwmhVYArkCTmSCseaxwGA76kvTgHu3Cc3nMca9vEY0j4mxf4W5CgjPonb18Cf5dSHOmho&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1523577415128032/?__cft__%5B0%5D=AZU5DSpS8Tm8VaXsG8DYbKpAGReWm3OM54PSdRmsr_oOYJJUDVSAxYsC5nbpFCCvNwkdAmPyOqkzKRcsFtJVk21YCp08wHpNDDPToTLqnb8hHlJXV26exlYu0GEonvVwmhVYArkCTmSCseaxwGA76kvTgHu3Cc3nMca9vEY0j4mxf4W5CgjPonb18Cf5dSHOmho&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1523577415128032/?__cft__%5B0%5D=AZU5DSpS8Tm8VaXsG8DYbKpAGReWm3OM54PSdRmsr_oOYJJUDVSAxYsC5nbpFCCvNwkdAmPyOqkzKRcsFtJVk21YCp08wHpNDDPToTLqnb8hHlJXV26exlYu0GEonvVwmhVYArkCTmSCseaxwGA76kvTgHu3Cc3nMca9vEY0j4mxf4W5CgjPonb18Cf5dSHOmho&__tn__=%2CO%2CP-R


https://www.facebook.com/groups/320431092109343/posts/1524124065
073367/?__cft__[0]=AZUfia96bGcBnyJxKAWnqcMaTYBlLoAC4Uh0Hgs
qNKJSQehFS9ApPOIxMjctgHxT9iSAzpdNKGrT5ISrV_neMMm7i7AUwT
nfQc7kofoL0HyUXEOqGFiSBDTLJ0w3QlAxxN6uxoT0GfTTr8ZnFfPJb2e
wRWU7Cb24bX-HblJVtAz_HV0VwzveuWj9LsECcS_VnVqz-pLaXUS1--
dyBCCxcTHJ&__tn__=%2CO%2CP-R

https://www.facebook.com/groups/320431092109343/posts/1524124065073367/?__cft__%5B0%5D=AZUfia96bGcBnyJxKAWnqcMaTYBlLoAC4Uh0HgsqNKJSQehFS9ApPOIxMjctgHxT9iSAzpdNKGrT5ISrV_neMMm7i7AUwTnfQc7kofoL0HyUXEOqGFiSBDTLJ0w3QlAxxN6uxoT0GfTTr8ZnFfPJb2ewRWU7Cb24bX-HblJVtAz_HV0VwzveuWj9LsECcS_VnVqz-pLaXUS1--dyBCCxcTHJ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1524124065073367/?__cft__%5B0%5D=AZUfia96bGcBnyJxKAWnqcMaTYBlLoAC4Uh0HgsqNKJSQehFS9ApPOIxMjctgHxT9iSAzpdNKGrT5ISrV_neMMm7i7AUwTnfQc7kofoL0HyUXEOqGFiSBDTLJ0w3QlAxxN6uxoT0GfTTr8ZnFfPJb2ewRWU7Cb24bX-HblJVtAz_HV0VwzveuWj9LsECcS_VnVqz-pLaXUS1--dyBCCxcTHJ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1524124065073367/?__cft__%5B0%5D=AZUfia96bGcBnyJxKAWnqcMaTYBlLoAC4Uh0HgsqNKJSQehFS9ApPOIxMjctgHxT9iSAzpdNKGrT5ISrV_neMMm7i7AUwTnfQc7kofoL0HyUXEOqGFiSBDTLJ0w3QlAxxN6uxoT0GfTTr8ZnFfPJb2ewRWU7Cb24bX-HblJVtAz_HV0VwzveuWj9LsECcS_VnVqz-pLaXUS1--dyBCCxcTHJ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1524124065073367/?__cft__%5B0%5D=AZUfia96bGcBnyJxKAWnqcMaTYBlLoAC4Uh0HgsqNKJSQehFS9ApPOIxMjctgHxT9iSAzpdNKGrT5ISrV_neMMm7i7AUwTnfQc7kofoL0HyUXEOqGFiSBDTLJ0w3QlAxxN6uxoT0GfTTr8ZnFfPJb2ewRWU7Cb24bX-HblJVtAz_HV0VwzveuWj9LsECcS_VnVqz-pLaXUS1--dyBCCxcTHJ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1524124065073367/?__cft__%5B0%5D=AZUfia96bGcBnyJxKAWnqcMaTYBlLoAC4Uh0HgsqNKJSQehFS9ApPOIxMjctgHxT9iSAzpdNKGrT5ISrV_neMMm7i7AUwTnfQc7kofoL0HyUXEOqGFiSBDTLJ0w3QlAxxN6uxoT0GfTTr8ZnFfPJb2ewRWU7Cb24bX-HblJVtAz_HV0VwzveuWj9LsECcS_VnVqz-pLaXUS1--dyBCCxcTHJ&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1524124065073367/?__cft__%5B0%5D=AZUfia96bGcBnyJxKAWnqcMaTYBlLoAC4Uh0HgsqNKJSQehFS9ApPOIxMjctgHxT9iSAzpdNKGrT5ISrV_neMMm7i7AUwTnfQc7kofoL0HyUXEOqGFiSBDTLJ0w3QlAxxN6uxoT0GfTTr8ZnFfPJb2ewRWU7Cb24bX-HblJVtAz_HV0VwzveuWj9LsECcS_VnVqz-pLaXUS1--dyBCCxcTHJ&__tn__=%2CO%2CP-R


Eugenia Etkina
Admin
Top Contributor
  · 
December 2 at 2:34 PM
  · 
Hi all those Exploring and Applying Physics people who signed up for the
workshop on Work and Energy a week from now. There is some
homework that you need to do before the workshop.
1. Look around your house, your school/university prep room, your friends'
houses and find all mechanical toys. We will need them for the workshop.
The more the better. Wind-up toys, wind-up cars, pop-up toys, nerf guns,
anything goes! I attached some screen shots to help.
2. Get your students (5-10) to run together up a few flights of stairs. Then
ask them to run down the same number of flights (together). As them to
describe how they felt on the way up and down and also if they heard any
difference in the sound that they made going up and down. Record their
observations. Then repeat the experiment yourself (if running is an
option). Record your observations.
3. Find a brick (lots of them are outside), a few pieces of real chalk and a
prepare a few sheets of printing paper. You will need this equipment for
the workshop. 
If you plan to attend the workshop but did not sign up yet, please do it by
going to your EVENTS. 
If you read this message, please do not forget to like it or comment on it
to make it more visible for other group members. Thank you!



https://www.facebook.com/groups/320431092109343/posts/1524844468
334660/?__cft__[0]=AZXGNZowWtPYd3cZKXnyDsNVQES_WTA3Yjpn
1nucBfbnGdWxKAMke7Bo8KzSIvPBIqp_UCEXl01ls6-
Gl46D60AgbI1hxxv-
exu07YYtjYkj4O0I3KJGWxlhUmnJoJiVLDRf7l8KZkSnO8cTqyE-
rVqdNblMpeMcyhoLJPHMybapRMyg2CZnSiOj0V7Pfg5lM3k&__tn__=%
2CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
December 4 at 11:58 AM
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  · 
Hi all, recently Tom Prewitt and Andres Akamine shared their thoughts
about student engagement in our lessons. I agree that it is nearly
impossible to have a 100% of the students to be engaged, motivated, and
working with gusto during our lessons/labs/classes. Not that we should not
strive to achieve this, but life is life.
However, how do we maximize their engagement and increase
motivation? Here are possible things to do:
"Need to know"
Make sure that you not only have a cool "need to know" for every big unit
but also for every lesson, and do not forget to remind your students about
it as they struggle along.
2. Tools to tackle borderline difficult activities
Avoid boring, repetitive activities (use what we have in the ALG/OALG,
those are never repetitive) and make sure that activities are just borderline
difficult for your students - they have the tools and knowledge to do them
and they know what tools to use, but they still need to think and be creative
while trying to solve those. So, the activities should not be too easy, and
shot be impossibly difficult. You need to decide the level as you are the
only one who knows your students.
3. Feeling of success
Make sure that during each lesson your students have an opportunity to
experience the feeling of success. Predicting the outcome fo a testing
experiment based on a hypothesis that they have just created themselves
is the best way to achieve it, but there are many other ways to make your
students feel successful. It is crucial that these positive emotions occur on
every lesson. They release dopamine in the brains of your students and
dopamine is addictive. So, basically, you need to get them addicted to
learning by letting them experience success.
4. Minimize sitting time
Let them move around the classroom or stand while they are working on
activities. Sitting creates boredom. It is as dangerous for our mental lives
as it is dangerous for physical lives. Make them visit other groups, come
to the table where you have one experimental set up, go to the hallway to
run experiments, ride an elevator standing on bathroom scales, etc. Let
them MOVE!
5. You learned a lot!



Make your students aware of how much they have learned TODAY. (every
day). Do not skip end-of-the-lesson reflections and make sure that they
need to give you a sign when they think that they also have learned
something that another person mentioned. This collective "reflection"
makes them see how much they learn every day, makes them proud of
themselves and this is what will motivate them tomorrow. Often our
students cannot self assess their progress, so you need to tell them. for
example: "Last week very few of you could draw correct force diagrams,
and today every single person did, this is a huge achievement!"
Remember the second intentionality of the ISLE approach - help students
feel that they CAN learn physics, that they belong in physics, and that
physics is an exciting subject to learn. Thinking of how this intentionality
shapes everything that you do in your classroom is superbly important if
you wish to implement the ISLE approach.
Attached are the photos of Danielle Buggé's students that show that real
active engagement and excitement are possible.
Thank you for reading.



https://www.facebook.com/groups/320431092109343/posts/1525843151
568125/?__cft__[0]=AZUBsL597A-
teHm0xiqhG4PPqKcOzwCOT2IGygJRHKKQUhhFnzVEDHo1DcBTLxEf
YBWiwxaoeK8yJNIhrC-
Hk85QXmW7Yg4DdqtbPtpCFUkW1XBIYPSJBRAZIwx3B-
DBSpKI3kaMS4Hw1Udo_Er-
jgI5Y0Dnaeh8OMZ_8npXwhFcRmIeHan3NL7C-NI-
QXTtjQ8&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
December 5 at 10:40 AM
  · 
Hi all, I am not posting much today as I want people to have time to read
previous posts, but I am reminding those who signed up for the Energy
workshop on Saturday that they need to prepare the bricks, the chalk, the
toys, and to do the experiment that I described in my post 2 days ago on
Saturday (please find it and read it if you missed it). It involves your
students and yourselves running up and down the stairs.
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https://www.facebook.com/groups/320431092109343/posts/1526325381
519902/?__cft__[0]=AZX5q_Qq_M5Q-
aEWD9syblN82femW86UHfNN3fyXI7l1A-
9VKqgpHrse_M9oKKDBQGQfptt90mCtzl9xU8ggkUiqraxKFQbMe7NsQ
P8qf4zxJjJYiBO1Z4RmAldy8j-
x8XeBApEXgoDJl2j7AVJGGCUSIUOuYA9KnaQVgMXqJvvwqrjAWwZe
gGO4JVHb2wwT8BA&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
December 6 at 10:12 AM
  · 
Hi all Exploring and Applying Physics people! today is about derivations
(again!) 
We often think of derivations as a process of showing students where the
equations that they need to use came from. While it might seem like a
worthy way to spend learning time, us deriving equations for the students
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has the same effect as us explaining to them something - a zero effect, as
people do not learn from listening or watching somebody. To learn they
need to do something to change their own brains, and this only happens
when they connect what they are experiencing to their existing neuronal
connections and actively test new ideas engaging motor function of the
brain (the brain cycle, to learn more read J.Zull's The art of changing the
brain). So, how do we engage our students in learning how to derive
mathematical expressions in a physics context? 
I am sharing one of the problems in the Momentum chapter (as we are
focusing on Momentum this month) that engages students in such
process. Please share your thoughts and solutions. Thank you. And
please do not forget to like or comment on the post to make is more visible.

https://www.facebook.com/groups/320431092109343/posts/1526856864
800087/?__cft__[0]=AZWTU5UBJJ3aA8hwmHrqs_E7_EqSCKinW4x7Q
m-U8OuUySqPmqZBd9sxAbezjcbgkYv-
7dRHPM92REQIPFteWvZJnOHAH1l9gu4poQA90Ak_Pr5Y9sVlAs6ugP
CKULrmL3CnwI0CClmoY9RrlDHhBXBxv6uFnnWvBClehusw_QGHLSq
hez6Nr-iKF3Zv5V1AyfA&__tn__=%2CO%2CP-R

Eugenia Etkina
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Admin
Top Contributor
  · 
4 days ago
  · 
I am posting this in response to Roby Rod post, I could not attach this to
my comments. I had this poster on the door of my office for 20 years. All
my students know it.

https://www.facebook.com/groups/320431092109343/posts/1529278384
557935/?__cft__[0]=AZX8IYEF_m_ysskJ6EO6zJBRz_Sl83WOIcX6OH6
60RaPcKU5TTyZkYAKnXh3sT1JdOVnnWyyf01ePIZ5y04ko7yFVwLWa
CLC04HCk5O7DamseerxbfZ82-DNIA3G-Yn8-
8S5o1qiSzPU7Tx7ZcsiFGrtkh1xSTahVb_PHiT6gckQnwnnvF-
2E5WKRIxgAKZQOTA&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
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3 days ago
  · 
Hi all! I wanted to continue the conversation that started yesterday by
Roby Rod. We mostly focused on the students in our explanations of why
Roby is experiencing difficulties with her students accepting ISLE as a
method of learning. Everything that was said here is true. However, I
wanted to focus our attention now on another aspect - of a teacher
implementing ISLE for the first time.  
I started playing tennis without a coach. I watched other people play and
managed to get the ball over the net (most of the times) and as I am quick
on my feet I could compensate for the lack of technique by getting to the
balls quickly and hitting them back. I thought I could play until a friend of
mine, a really good player, joined me. Man, it was a total disaster. I could
not get anything. He was playing a different game, 10 levels up compared
to mine. So, I found a coach and asked him for help. He watched me play
and said: "Eugenia, you hit the ball incorrectly and you serve incorrectly,
but you compensate by running fast. If you wish me to teach you how to
really play, prepare to be very frustrated and playing much worse than you
do now at the beginning. But if you stick with learning and practicing, your
game will improve tremendously."  
I told you this story as switching from traditional or even semi traditional
teaching to ISLE is like playing a completely different game in the
classroom. Who said that we would be good at it at once? If you an ISLE
master, your classroom feels like magic (watch Danielle Buggé's
classroom, or Debbie Stephanie's, or Michael J. Gentile's, or anyone who
spent years practicing ISLE), but when you are a novice, it will take time
for you to master all the moves. My physics teacher preparation programs
has 7 graduate courses in which future teachers learn how to use ISLE
and they also practice it with the master teachers though clinical practice
during all two years of their program. 
Thus, if you are just starting, even if you attended EVERY workshop that
I conducted here, prepare to spend time perfecting your craft. You do not
expect to start playing a musical instrument like a pro instantly, right?
Same with ISLE - it is a true music of teaching and it will take time
mastering it. Try, reflect, revise, improve, try again, day after day. This is
what we all do, did, and will do to learn anything that is difficult. Is ISLE



difficult? Yes. Can you learn to do it perfectly instantly? No. Will you learn
and become a master if you persevere? YEEEEEESSSSSS! 
Bottom line: the same way that it takes our students multiple exposures to
learn a concept, it takes multiple exposures over the years to master ISLE.
NO FEAR!
https://www.facebook.com/groups/320431092109343/posts/1529553607
863746/?__cft__[0]=AZXmYZBCn4ChcuCXdu1mv-
PeyFg3NMDhWHfjs1sCLo3mdWB_7KOgw7lbuQlvX_87CFKZY3NxmBF
7uIgGUDN9unVlkYmxYfjlkO2_fZIAEXka7QiyEk71MgSPcuhDiFe2BOD3
LJXGwfx-matTWBBeayST5gc6iusa6gsLqSbOXaiv2gd1O-
C1aSlu5pstW9Wakz8&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
2 days ago
  · 
Hi all, thank you for contributing to the discussion of the reasons why the
first year of the ISLE approach implementation is difficult. Thank you,
Roby Rod for starting this discussion!
A few things today. First, I wanted to announce that our Second Work-
energy workshop will be in January 6. Unfortunately I cannot offer you poll
choices this time as my all other Saturdays in January are committed and
also, I thought, the sooner we finish energy - the better. So, January 6th it
is! I will create the EVENT for the workshop - please sign up!
Second, I wanted to continue our conversation about work and energy. In
the workshop the issue of systems came up - that it is a new concept for
many and we do not feel confident operating with it. I completely
understand. I taught physics for many years before I learned the
importance of this concept from Alan Van Heuvelen. 
Why is it so difficult? In physics  system is ANYTHING we want to include
in it. We want to be one object - fine, we want to be two - also fine. It is our
choice. But this choice has consequences.  If an object is not included in
the system, it is still VERY important, as it can exert a force on it, an
impulse, do work, etc. Objects, internal to the system do not exert forces
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https://www.facebook.com/groups/320431092109343/posts/1529553607863746/?__cft__%5B0%5D=AZXmYZBCn4ChcuCXdu1mv-PeyFg3NMDhWHfjs1sCLo3mdWB_7KOgw7lbuQlvX_87CFKZY3NxmBF7uIgGUDN9unVlkYmxYfjlkO2_fZIAEXka7QiyEk71MgSPcuhDiFe2BOD3LJXGwfx-matTWBBeayST5gc6iusa6gsLqSbOXaiv2gd1O-C1aSlu5pstW9Wakz8&__tn__=%2CO%2CP-R
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https://www.facebook.com/groups/320431092109343/posts/1529553607863746/?__cft__%5B0%5D=AZXmYZBCn4ChcuCXdu1mv-PeyFg3NMDhWHfjs1sCLo3mdWB_7KOgw7lbuQlvX_87CFKZY3NxmBF7uIgGUDN9unVlkYmxYfjlkO2_fZIAEXka7QiyEk71MgSPcuhDiFe2BOD3LJXGwfx-matTWBBeayST5gc6iusa6gsLqSbOXaiv2gd1O-C1aSlu5pstW9Wakz8&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1529553607863746/?__cft__%5B0%5D=AZXmYZBCn4ChcuCXdu1mv-PeyFg3NMDhWHfjs1sCLo3mdWB_7KOgw7lbuQlvX_87CFKZY3NxmBF7uIgGUDN9unVlkYmxYfjlkO2_fZIAEXka7QiyEk71MgSPcuhDiFe2BOD3LJXGwfx-matTWBBeayST5gc6iusa6gsLqSbOXaiv2gd1O-C1aSlu5pstW9Wakz8&__tn__=%2CO%2CP-R


on the system, as due to Newton's third law all these forces add to zero
(that is why we need external forces to accelerate). Same is with work -
internal objects do work on each other but all these works add to zero, that
is why we do not consider them when we think about the changes of
energy of the system. What the internal works do is convert one type of
energy to another - from GPE to KE for example (if Earth is in the system).
The difficulty with this approach might come from biology, where if an
object is not in the system, it is not important for the behavior of the
system. In physics, as you see, it is very different.
Why is is so important to choose a system before doing any analysis -
forces, momenta, energy, charge, anything! Because, in energy analysis
for example, the system's choice determines what energies are present in
the system. If Earth is in the system, the system has GPE. If not - Earth
does work on the system, but there is no GPE in the system. 
How to choose the best system for analysis? It depends on what you know
about the objects, and if you can assign energies to their interactions or
movement. But once you realize how important it is to remember that only
external forces can do work on the system that changes its energy, many
difficulties go away. 
But there is another issue. The only conserved quantity is TOTAL energy
of the system, not mechanical, and not kinetic. Therefore, if you wish to
do energy analysis, you have to think about internal energy. The problem
with it that we only know how much it changes, not the initial or final value.
That is why, with internal energy we only deal with deltas, not absolute
value. 
We did several studies of the understanding of the concept of the teachers
and of the students. I am attaching our latest study that shows the
importance of this concept. It will not only clarify for you the concept of a
system, but also helps you see how work-energy bar charts work (no pun
intended), one of the major topics of our first energy workshop. Please
download and read!
If you live in the US, you know that the concept of a system is one of the
crosscutting concepts in the Next Generation Science Standards. Thus,
we need to learn how to operate with it.

https://www.facebook.com/groups/320431092109343/posts/1530106321
141808/?__cft__[0]=AZWeQoN3M1oo2ZC7rrxtTN_ILUpr_fu-

https://www.facebook.com/groups/320431092109343/posts/1530106321141808/?__cft__%5B0%5D=AZWeQoN3M1oo2ZC7rrxtTN_ILUpr_fu-qQODrU5UMfsy4uMoEkAifWgJPCmEZIH6o6XjL_LMWVaUZIb0OJaGjNpkmWz3L4KkhA2mZb6s9dWM30ItLX82MTWYb0h7GHok3R8g1dqIFXpDNHzBTtVxLevid4tXR6v35Lj2AC2w8OMqFQ3ALT2qurDYcBIOrSHCnu0VidqPGVtfvvzg_jOrEUE-&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1530106321141808/?__cft__%5B0%5D=AZWeQoN3M1oo2ZC7rrxtTN_ILUpr_fu-qQODrU5UMfsy4uMoEkAifWgJPCmEZIH6o6XjL_LMWVaUZIb0OJaGjNpkmWz3L4KkhA2mZb6s9dWM30ItLX82MTWYb0h7GHok3R8g1dqIFXpDNHzBTtVxLevid4tXR6v35Lj2AC2w8OMqFQ3ALT2qurDYcBIOrSHCnu0VidqPGVtfvvzg_jOrEUE-&__tn__=%2CO%2CP-R


qQODrU5UMfsy4uMoEkAifWgJPCmEZIH6o6XjL_LMWVaUZIb0OJaGjN
pkmWz3L4KkhA2mZb6s9dWM30ItLX82MTWYb0h7GHok3R8g1dqIFXp
DNHzBTtVxLevid4tXR6v35Lj2AC2w8OMqFQ3ALT2qurDYcBIOrSHCnu
0VidqPGVtfvvzg_jOrEUE-&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
December 15, 2023
  · 
Hi all, thank you for understanding my yesterday's post! I am feeling much
better today! 
My post today is about work-energy bar charts. The idea of work-energy
bar chart belongs to Alan Van Heuvelen. I learned it from him. I also know
that many took his idea and implemented it in their textbooks and
curriculum materials. However, most did not understand that the key to
making a bar chart is identifying a system, and initial and final states.
Without these two steps making a bar chart is impossible. The other
important thing that the bar chart work only work for conserved quantity,
and thus, in the field of energy they are drawn for TOTAL energy, not just
mechanical energy. The internal energy component is not known in initial
and final states, but we can calculate the change. That is why on work-
energy bar charts there are bars for initial and final mechanical energy but
only INTERNAL ENERGY CHANGE bar on the right side of the chart.
Notice the steps in making the bar chart and then play with the best game
that helps you see the role of the system and initial and final change at
https://universeandmore.com/energy.

https://www.facebook.com/groups/320431092109343/posts/1532017617
617345/?__cft__[0]=AZVfttT9kzLuvJj83rorLZDdYWdagVxYRbxf7-
Nzhe0SbO87m9Dys3TM9k5TyQHgIrtDoDGNYRZccG1l67jdWzSX_su5I
vELhYEKWs1PhUv8BZBqX8fg_NPtKe_fEQCPPTZ3CpFmKhKFc-
7aK03Fgt7_YBg6X-
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ZIfXmniOI_e9GvoPxTYWdntkv7UCCEKXEyBBs&__tn__=%2CO%2CP-
R

Eugenia Etkina
Admin
Top Contributor
  · 
December 16, 2023
  · 
Hi all, two things today:
First, I wanted ot remind you to sign up for the second part of our Energy
workshop on Jan 6. The link is in this message.
Second, after all our discussions about implementing ISLE I wanted to
remind you about 3 successful elements of ANY ISLE-based lesson.
Those were found by my student, Heather Briggs, now Heather E Patel.
Here is the story of her discovery:
Heather worked with her cooperating teacher (Richard Therks Rich
Thekhorn, also Eugenia’s former student) during her student teaching
internship and noticed that while she did everything that they planned
together, her lessons sometimes were good and exciting and sometimes
they were not. Rich’s lessons were always excellent. What was his secret?
She started taking notes of everything that he did in every lesson and soon
found that three important elements repeated all the time. Those were: the
need to know, the tools for success, and opportunities for success. In
other words, Rich always motivated each lesson. He told the students
explicitly what tools they needed to use to be successful and he crafted
the lessons in a way that the students could be and—most importantly—
feel successful (the best sources of feeling of success are testing
experiments). After Heather found these elements and started
incorporating them into her lessons, they improved dramatically. In the
course that accompanied her teaching internship, Heather shared her
findings with the class. Since then (more than 10 years ago), all students
in our Rutgers Physics Teacher Preparation program learn these three
elements and incorporate them into their lesson planning. I encourage you
to try!
And here is the link to the Work-Energy Workshop Part 2.

https://www.facebook.com/groups/320431092109343/posts/1532017617617345/?__cft__%5B0%5D=AZVfttT9kzLuvJj83rorLZDdYWdagVxYRbxf7-Nzhe0SbO87m9Dys3TM9k5TyQHgIrtDoDGNYRZccG1l67jdWzSX_su5IvELhYEKWs1PhUv8BZBqX8fg_NPtKe_fEQCPPTZ3CpFmKhKFc-7aK03Fgt7_YBg6X-ZIfXmniOI_e9GvoPxTYWdntkv7UCCEKXEyBBs&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1532017617617345/?__cft__%5B0%5D=AZVfttT9kzLuvJj83rorLZDdYWdagVxYRbxf7-Nzhe0SbO87m9Dys3TM9k5TyQHgIrtDoDGNYRZccG1l67jdWzSX_su5IvELhYEKWs1PhUv8BZBqX8fg_NPtKe_fEQCPPTZ3CpFmKhKFc-7aK03Fgt7_YBg6X-ZIfXmniOI_e9GvoPxTYWdntkv7UCCEKXEyBBs&__tn__=%2CO%2CP-R


https://www.facebook.com/events/886602089514050/?acontext=%7B%
22event_action_history%22%3A[%7B%22mechanism%22%3A%22your
_upcoming_events_unit%22%2C%22surface%22%3A%22bookmark%2
2%7D]%2C%22ref_notif_type%22%3Anull%7D

https://www.facebook.com/groups/320431092109343/posts/1532805944
205179/?__cft__[0]=AZUVDybUiVlDwgEI6-
Rz4fconeKciKmkeLsaVIwchoHii4tLzNNOqYoJ5Sn73EKdPrKPpy0Tn4Vy
WSnJV8IWh0zVbUPZwOR3VFpuWa_JpUPQcZqfXYEQg1Sn5U6gQpy
mbUier-
qCOuxVrH6UEzTwBW4dN4XBxU6QRtgd8FLDpqpnHbopZ6yqIz61IMH
MVGP0L1g&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
December 17, 2023
  · 
Hi all, speaking of energy and women in the history of physics. When you
read about the history of total energy conservation idea in physics
(remember, mechanical energy is not a conserved quantity and should not
be treated is such), you usually see three names: Julius Robert von Mayer
(German physician), James Joule (British beer maker), and Hermann von
Helmholtz (German physiologist and psychologist). Google them or ask
ChatGPT about them to learn more. But nobody ever writes about Emilie
de Chatelet (French physicist and mathematician, she only lived 43
years). Now we do!
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emTSObgV-
xUBLvxwc5T3kQYCIzSGQ_sXFf6YcQOLvVgTpJPKJN9F6vY3XNnLthG
MRahCXmn-ed1SG-
zMHFB7TIPeVK2XTqfMreAykvPtjqen0q7njdSHLCFKtSynelU3ujN2t0zp8
Hebq-
WSj7ltOHZQT_irCsO_IjpMS5xmYcEJK2YThW&__tn__=%2CO%2CP-R
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Hi all, today I wanted to talk about a moment that we all love but it is often
deceptive. It is a moment when we say: "A bulb went off" - meaning that
the students says: "I get it! Thank you for explaining!". When we hear
these words and see the spark in their eyes we feel great - the student
learned! But if you follow up and ask the person to explain what they
understood or "got" will might be very surprised that the student either
cannot do it or tells you something completely different from what you just
beautifully explained. Even in the case when they can explain immediately
after your explanation by repeating it, a few days later, when you use the
same idea they will look at you as if they never heard it. Sounds familiar?
It should. Not only that people cannot learn from listening to somebody's
explanations (this is just not how our brains work) but they often cannot
judge what and how they learned. Therefore, unless they can apply what
they learned in a different context a few days later after a lesson, you
should not assume that they created necessary brain connections for this
particular concept. 
Another thing to keep in mind is that research debunked the myth of
learning styles again and again. People only think that they have a
preferred learning style but in reality everyone needs to do similar things
to learn. We need to have sensory input, we need to reflect on it, we need
to hypothesize what his input is by connecting it to existing neuronal
networks and then test our hypothesis actively by involving a motor
function. This process is beautifully described in the book by J. Zull  The
art of changing the brain. I strongly recommend it!



https://www.facebook.com/groups/320431092109343/posts/1534089997
410107/?__cft__[0]=AZXARCU2D5Zfa69CE-
UNrK6wxnyAqLbPCfrztJElPDUyAX8Vuv4cungmBHq21O0eDWzj4n-
FMstfBr8iCsAmmU9nZlCoXEUZPM0fByKpxSGVzOc5nyt7R4VfuXyUQH
8HmAsXcnm6KcOApzG01fsZXthRT6waRqLVTPJoz5o1CdCYIxVObSit
A58xr1bHrTe1BxY&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
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Top Contributor
  · 
December 20, 2023
  · 
Hi all, two things today:
First, let's welcome our new members:
Chris Kozura,
Deborah Ward,
Ray Kuhn,
Harry Wong,
Barina Mottegović,
Jennifer Hayes-Jones,
Elbert E. N. Macau,
Branda Gilpin,
Jennifer Hall,
Olivia Jensen
Dear new members, to benefit from the group, please visit islephysics.net
website and learn about the underlying philosophy of this group and all the
resources we offer. Check out the messages pinned to the top of the
group's page and the FILES. If you have questions, please post them
here. Checking posts every day and liking or commenting on them will
help you follow group's activity. Free online workshops are once a month,
check your EVENTS to see the next one - on Jan 6.
My second thing is in response to a very important post of Elisabetta
Sassaroli today. Please read it! 
I wanted to add that there are two things that we need to remember when
thinking about the difficulties that females and all other members of
underrepresented groups in physics face every day. They are well
documented and actually can be true for every person, but they are
exacerbated for those who feel different in our classes. 
First is the "impostor syndrome". You probably heard about it. It is the
feeling that you are a fraud. That one day people will find out that you are
not that smart and that you just faked your skills to be where you are. That
you will be "found out". I have this syndrome and worry every day that one
day I will be found out.  I am sure that many of you do too. The
consequences for students with this syndrome are that they do not engage
or socialize with other students and thus do not benefit form a community



of learners. It also leads to procrastination - what if I cannot do this
perfectly?  But there is a benefit if having this syndrome - people with it try
to work super hard to make sure that their work is of high quality. So, if
you talk to your students about this syndrome and explain to them that
working hard helps deal with it, they will benefit.
Second, is that some people blame the environment for their failures and
others blame themselves. Women are often belong to the latter group and
men to the former (statistically, not individually). This makes them see
small setbacks as personal failures. For example women who quit physics
in college usually have much higher grades than men who stay, but they
think that they are not doing well enough to continue. 
I am sure that you have students who need to hear that they are not the
only ones who think this way. For many years I thought that I was the only
one with the "fraud" mentality. But then I learned that it is a normal
reaction. Knowing it does not remove it from my brain, but helps me deal
with it.



https://www.facebook.com/groups/320431092109343/posts/1535082780
644162/?__cft__[0]=AZUQE9tYxrcC-
WzWDFfr1dG1ATWJF_DbKCBdQM0EsJpoNOLXJUsxw6ONtXvprCjL89
lcMP7E5s3W3PQ0FsCaHYokB3bNZH0yW8bM2lNNMWaQMgskzxqMY
5Ua9a6ejz48mFvdfw_9jPjnAGaqct4p4NKALAj6P4i7B28eMhUqvG__3v9
xzEkNmIEcedRVdk0cwpw&__tn__=%2CO%2CP-R
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  · 
Hi all, if you are are new to ISLE, or have not attended our introductory
summer workshop, you have a chance to participate in a shorter (4 hours)
online workshop. It is run by two-year college community but they said that
any person can register (college teachers or high school teachers).  The
workshop is on Saturday February 10, 2024 from 10:00am- 2:00pm PST.
There is still room to sign up. Here is the link: 

https://www.facebook.com/groups/320431092109343/posts/1536417117
177395/?__cft__[0]=AZUbhIjJctnm1YwPXSZDxOumRUkzb8L25rxx8tUfi
OXb9yWCb1cHN83ERrlXdKHRkw2KBDRlH29L4pDkZ4U5njKGJo6PM2
QSRZQgddW2gW7jAK3PxNBU7tVCLYDYiCBNW1mzdT0JBh3wYcax02
XzpgaGdYvmBReX8mUWizLXc9e0zF2zcHxXlGauI3dTbUstMgQ&__tn_
_=%2CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
December 23, 2023
  · 
Hi all, as holidays start I want to summarize what we have accomplished
this year. In 2023 our group grew more than a 1000 members to 2414
members today! 
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We ran 11 ELEVEN 2- hour workshops, ONE - 4 hour workshop and ONE
8-hour workshop for the group members. 34 hours of professional
development! 
We had posts here 363 days (missed 2 days in the whole year!) and many
of them had over 1000 views. Interestingly, the greatest number of views
belongs to the posts by the group members, not me. 
Eugenio Tufino and Hrvoje Miloloža created a video archive of the
workshops, so that the video do not disappear with time. They can post
the link here again. 
Hrvoje Miloloža continued to maintain the archive of all posts.  
ISLE is not an easy way to help your students learn physics but you
persevere, struggle, improve, and share. This is the best way to tackle a
problem. And a problem we are trying to solve is HUGE. We are helping
people learn how to think. Thank you for joining me in this difficult but
amazing journey.  Happy holidays!

https://www.facebook.com/groups/320431092109343/posts/1536904250
462015/?__cft__[0]=AZXG2LNFlOSpEdnFiDesEpZMKoUwgNOdJtH5jXl
objb40SNflbNDmnUOhTFb1iNIROzCtliTg7E5BoHmpWzIoaVtpgIT4yyaE
lAHUJSP0ivVF9XpxgA7Jg19DowOy2tHXkF8ZmqQHpXWLVhitFZbWLJ
Y2SjvEeOnTERACipWp3BUBV5G6dBKcdjqdRLaTd4_LE4&__tn__=%2
CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
December 24, 2023
  · 
Hi all, two things. First, yesterday I watched Oppenheimer for the first time.
I know, I am late with this, but what a movie! Every moment there tells us
the history of physics, the history of politics and war, and the history with
a person's struggles with their decisions. You see all the people you read
about who contributed to the Manhattan project and how they did it. There
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is a lot of physics and astrophysics in small pieces that only we can
understand. And a lot of history, that only those who know history, can
understand. But even those who do not know all this, can still get the main
point of the movie. I will not reveal here what it is, but I welcome your
comments. The acting is astounding. If you have not watched, do! 
Second I wanted to share with you one of my favorite energy problems. It
does not require any calculations, but it is incredibly rich. If you are using
our textbook, do not miss it, if you are not -try is anyway. 
Happy holidays!

https://www.facebook.com/groups/320431092109343/posts/1537500170
402423/?__cft__[0]=AZWlxzO8F8225wunPcb4RU-
Y7J4G6XP5zq44H3MdH8rXSP6MMcBAm8JBwdc84SImW2jPEVuC_col
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OuMPQ6tbf6gQZDKhe0N7Kv1b4X8Nd4w7ygc4eqXB3Xv_g63XvjLU_si-
4u0CnDvZ08cbGS0Ss5NsoC4nFIGzwMzytnJHWg0R708hM18k-F6Sg-
4OuNhHGWw&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
December 26, 2023
  · 
Hi all, I hope you are having some rest during the holidays, whatever you
celebrate. Yesterday I was talking to my daughter in law, who runs an
entertainment business and she was interested in the concept of energy.
She never took physics, so we had in impromptu physics lesson on the
porch. I was sharing with her our experiment with the brick crashing the
chalk and explained that it is the system of brick and Earth that is
important. And she could not understand what Earth had to do with it. So,
my son, a biologist, came up with a great analogy. 
Imagine that you have a spring that is not attached to anything. You pull it
and the whole spring moves, you you not put any effort into it, and the
spring does not "resist". But if the same spring is attached to a hook on
the wall, and you try to pull it, it is hard, you need to put a lot of effort to
stretch it. So, a brick without Earth is the same as the spring that is not
attached to the hook. Earth is necessary for use to put an effort in lifting
the brick. And the work that we do increases the energy of the spring the
same way as lifting the brick increases the GPE of the brick-Earth system.
Therefore, when we say "an object elevated above ground is gravitational
potential energy", it is nonsense. (Sorry for my language). The object by
itself does not have any gravitational energy. It is the SYSTEM object-
Earth that has the energy. A single object (if we disregard its own internal
energy) can only have KINETIC energy. Does it make sense? 
Sometimes talking to people who have no physics background really helps
you clarify your thinking. Systems reasoning is key to understanding
energy processes. When drawing a bar chart (see my previous post) the
most important first step is to identify a system that you are analyzing. See
another problem from our textbook that helps you see this importance.
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https://www.facebook.com/groups/320431092109343/posts/1538701670
282273/?__cft__[0]=AZWI7rlKyxLadSfd4cd_g1C-
rppTAWXEFYD8GJ67L0OtpWMD0Lt_iaaVzfS11tvSTSqG-
tGI2iwUYN57d3Ss5NLAaWlXJlKYnh1ZGMlbrH-q-
uSoIE7A_9mGfcqDgymIBWWa-
IB6cuSpuftWwVVWiaTiijP6yXMBYpu21Gg3jc5XDiT99eBSgDL9y1ekHc
JVPVg&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
December 27, 2023
  · 
Here is a question: is energy a phenomenon, a model, or a physical
quantity? How can you explain?
ISLE definitions of these words:
Physical phenomena and physical objects are things that happen (exist)
and can be observed directly or indirectly. Examples of phenomena
include mechanical motion of objects, waving of a string, water flow in a
river, light shining on a surface, and clothes sticking to each other after
being pulled from a dryer.

https://www.facebook.com/groups/320431092109343/posts/1538701670282273/?__cft__%5B0%5D=AZWI7rlKyxLadSfd4cd_g1C-rppTAWXEFYD8GJ67L0OtpWMD0Lt_iaaVzfS11tvSTSqG-tGI2iwUYN57d3Ss5NLAaWlXJlKYnh1ZGMlbrH-q-uSoIE7A_9mGfcqDgymIBWWa-IB6cuSpuftWwVVWiaTiijP6yXMBYpu21Gg3jc5XDiT99eBSgDL9y1ekHcJVPVg&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1538701670282273/?__cft__%5B0%5D=AZWI7rlKyxLadSfd4cd_g1C-rppTAWXEFYD8GJ67L0OtpWMD0Lt_iaaVzfS11tvSTSqG-tGI2iwUYN57d3Ss5NLAaWlXJlKYnh1ZGMlbrH-q-uSoIE7A_9mGfcqDgymIBWWa-IB6cuSpuftWwVVWiaTiijP6yXMBYpu21Gg3jc5XDiT99eBSgDL9y1ekHcJVPVg&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1538701670282273/?__cft__%5B0%5D=AZWI7rlKyxLadSfd4cd_g1C-rppTAWXEFYD8GJ67L0OtpWMD0Lt_iaaVzfS11tvSTSqG-tGI2iwUYN57d3Ss5NLAaWlXJlKYnh1ZGMlbrH-q-uSoIE7A_9mGfcqDgymIBWWa-IB6cuSpuftWwVVWiaTiijP6yXMBYpu21Gg3jc5XDiT99eBSgDL9y1ekHcJVPVg&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1538701670282273/?__cft__%5B0%5D=AZWI7rlKyxLadSfd4cd_g1C-rppTAWXEFYD8GJ67L0OtpWMD0Lt_iaaVzfS11tvSTSqG-tGI2iwUYN57d3Ss5NLAaWlXJlKYnh1ZGMlbrH-q-uSoIE7A_9mGfcqDgymIBWWa-IB6cuSpuftWwVVWiaTiijP6yXMBYpu21Gg3jc5XDiT99eBSgDL9y1ekHcJVPVg&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1538701670282273/?__cft__%5B0%5D=AZWI7rlKyxLadSfd4cd_g1C-rppTAWXEFYD8GJ67L0OtpWMD0Lt_iaaVzfS11tvSTSqG-tGI2iwUYN57d3Ss5NLAaWlXJlKYnh1ZGMlbrH-q-uSoIE7A_9mGfcqDgymIBWWa-IB6cuSpuftWwVVWiaTiijP6yXMBYpu21Gg3jc5XDiT99eBSgDL9y1ekHcJVPVg&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1538701670282273/?__cft__%5B0%5D=AZWI7rlKyxLadSfd4cd_g1C-rppTAWXEFYD8GJ67L0OtpWMD0Lt_iaaVzfS11tvSTSqG-tGI2iwUYN57d3Ss5NLAaWlXJlKYnh1ZGMlbrH-q-uSoIE7A_9mGfcqDgymIBWWa-IB6cuSpuftWwVVWiaTiijP6yXMBYpu21Gg3jc5XDiT99eBSgDL9y1ekHcJVPVg&__tn__=%2CO%2CP-R
https://www.facebook.com/groups/320431092109343/posts/1538701670282273/?__cft__%5B0%5D=AZWI7rlKyxLadSfd4cd_g1C-rppTAWXEFYD8GJ67L0OtpWMD0Lt_iaaVzfS11tvSTSqG-tGI2iwUYN57d3Ss5NLAaWlXJlKYnh1ZGMlbrH-q-uSoIE7A_9mGfcqDgymIBWWa-IB6cuSpuftWwVVWiaTiijP6yXMBYpu21Gg3jc5XDiT99eBSgDL9y1ekHcJVPVg&__tn__=%2CO%2CP-R


While the word “model” is ubiquitous in educational vernacular, the
definitions of models vary in textbooks and science education literature
(https://plato.stanford.edu/entries/models-science/). In the ISLE
approach, we adopt the definition of a model as a simplified version of a
phenomenon, object, a system, or a process (Etkina et al. 2006).
Examples of models are free fall (model of a phenomenon when you
consider objects falling in the absence of air - simplification) and point-like
objects (model of an object when you disregard the object’s size –
simplification). There are different types of models including models of
systems (ideal gas), models of processes (constant motion model,
isobaric process, isothermal process), or models of interactions (electric
field model and magnetic field model). It is possible to think of what we
call hypotheses or explanations of phenomena as models because these
are simplifications in some ways too.
Explanations can be causal or mechanistic. A causal explanation (a
causal model) shows how one physical quantity depends on another
quantity, but it is not concerned with a mechanism. A mechanistic
explanation involves a mechanism explaining the relationship (for
example, the liquids cool during evaporation as the fastest molecules
leave and the average kinetic energy of the remaining molecules
decreases).
A physical quantity is a feature or characteristic of a physical phenomenon
or a model that can be compared to some unit using a measuring
instrument (see below). Examples of physical quantities are your height,
your body temperature, the speed of your car, the force that Earth exerts
on you, or the temperature of air or water.

https://www.facebook.com/groups/320431092109343/posts/1539468473
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cgT7mhVDDs3uyw7uJxD6NU1kRHgVVdGhh-
7mMnawbnJOHj4W3TEiyEMUI3oTO1Z71bTpxCbTF9xUORE2QY8X_v
AblMO0QVPjWsNPV2W_VJ7XFIQuWz5DCKbtRYroxQKUsNK2CiLdIdM
c7W8ZvR643vJzjvqBsek5izfpTH2JkeqIPh3&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
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Top Contributor
  · 
December 29, 2023
  · 
Hi all, yesterday I posed a question - what is energy? Is energy a
phenomenon, a model, or a physical quantity? There were no responses.
So, what do you think?
I asked because often our students see physics as a collection of facts,
things to memorize. In fact, physics is a very coherent filed of knowledge.
It is comprised of a very few "structural elements".  If you think of
everything that we know in physics, all this everything belongs to one fo
the following categories: 
• physical phenomena and physical objects, 
• models of phenomena, objects, systems, interactions,
• physical quantities and their relationships, 
• measuring instruments, 
• physics devices, 
• testing experiments, 
• predictions of the outcomes of testing experiments, 
• application experiments, and
• assumptions. 
These elements are organized is a very special way (our picture of the
ISLE process does it, see attached) and this organization shows the
coherence of physics. It is very important that our students view physics
as an organism, not a random collection of stuff to memorize. Thus my
question stands: WHAT IS ENERGY IN THIS ORGANISM?

Eugenia Etkina

Admin

Top Contributor
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Eugenia Etkina
Admin
Top Contributor
  · 
December 30, 2023
  · 
Hi all, yesterday Jane Jackson brought up the concept of theory in our
conversation of structural elements of physics. This is a very important
idea in physics and I wanted to share my thoughts about it. Here they are.
The word “theory” is probably the most misunderstood and misused word
in physics and in everyday language. When looking up the word “theory”
in search engines, we find the following definitions: “a supposition or a
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system of ideas intended to explain something, especially one based on
general principles independent of the thing to be explained”, “an idea used
to account for a situation or justify a course of action” and the synonyms
that are listed are hypothesis, conjecture, speculation, etc. From these
definitions and synonyms, it looks like we are speculating when we say
“theory” and that there is no “proof”.
However, if we look up the word “scientific theory”, the definition comes
back completely different. From Wikipedia: “A scientific theory is an
explanation of an aspect of the natural world and universe that has been
repeatedly tested and corroborated in accordance with the scientific
method, using accepted protocols of observation (read observational
experiments), measurement, and evaluation of results. Where possible,
theories are tested under controlled conditions in an experiment (read
testing experiments). In circumstances not amenable to experimental
testing, theories are evaluated through principles of abductive reasoning
(astronomy for example) that seeks the simplest and most likely
conclusion from a set of observations. Established scientific theories have
withstood rigorous scrutiny and embody scientific knowledge.” This is
quite different from a speculation, right?
If we think of physics, then we have for example:
· Newtonian Theory, which explains the wide range of mechanical
phenomena involving macroscopic objects at speeds much smaller that
the speed of light; has its own set of physical quantities, conceptual and
mathematical models which were tested in numerous experiments,
measuring instruments and physics devices, and has its own limitations;
· Kinetic Molecular Theory, which explains a wide range of mechanical
and thermal phenomena involving microscopic objects, has its own set of
physical quantities, conceptual and mathematical models which were
tested in numerous experiments, measuring instruments and physics
devices and has its own limitations;
· Special Relativity Theory, which explains a wide range of mechanical
phenomena involving macroscopic and microscopic objects moving at the
speeds close to the speed of light, has its own set of physical quantities,
conceptual and mathematical models which were tested in numerous
experiments, measuring instruments and physics devices and has its own
limitations.



From the examples below, we see that the word theory in physics is much
more specific than even the definition of a scientific theory in Wikipedia.
To be called a “theory” in physics, a set of knowledge has to account for a
wide variety of observational data, has its own set of physical quantities,
mechanistic and causal explanations, and mathematical models relating
those quantities, has been tested in numerous testing experiments, and
applied for practice. All kinds of reasoning—inductive, hypothetico-
deductive, analogical, and abductive—are used to create the conceptual
and mathematical structure of the “theory”. The development and testing
of these models is impossible without special measuring instruments and
physics devices. Therefore, all of the elements of physics knowledge
discussed above and all types of reasoning come together to form a
“theory” in physics. Finally, each theory has its own very carefully defined
set of limitations – statements when it can be applied to produce
predictions that match the outcomes of the testing experiments. Thus, the
word “theory” in physics and in science in general is as far from a
“hypothesis” or a “speculation” as a finished house is far from individual
bricks, doors, window frames, etc. Only a proper understanding of the
word “theory” would allow teachers and students to argue against those
who think that science education should only involve “facts”.

https://www.facebook.com/groups/320431092109343/posts/1541072740
045166/?__cft__[0]=AZVOc5kL2ulpT4Yfja-
9a4W9GOBxr2vAFr7srJpyUtzgR1cZRsP9GDNtxALqO2arwFUMcHdWw
JvUNvtMemjQ2OAMFLAHScpm_cUw6uWrM82JT96HovKssrgJFt8zjqm
EetOgiowbxDBmxwanUVhAGv3A55EaUshJCoBfyRyte4DLN15EDh7BQ
o640scubg5y8Ic&__tn__=%2CO%2CP-R

Eugenia Etkina
Admin
Top Contributor
  · 
December 31, 2023
  · 
Hi all, two things today:
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Let's welcome our new members
Happy New Year!
Happy New Year to you all! Let's continue our relentless work in 2024.
Helping young people learn how to think is our main goal. Newton's laws
and electric fields are byproducts. Useful and valuable, but still not the
main goal.
Let's welcome our new members:
YA Chen,
Rebecca Beck,
Sarah Smith,
Amy Berkhousen,
Chris Boyle
These are the last people joining our group this year. Welcome!!! To
benefit from the group, please visit islephysics.net and learn about the
philosophy of this group and all the resources that we offer. The archive
of the posts is pinned to the top of the group. Reading recent posts will
help too and try to check new posts every day. Comment on them or like
them to make them more visible for the rest of the group.
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PQLmP3LBuT9qv3s2tkl1CbU1R13u0z4vws-
jJnsHaIXORyyn6WAVJnjNU99lbXDEI-gafz8AP8&__tn__=%2CO%2CP-
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