A LESSON SERIES RE. HEAT, KINETIC MOLECULAR THEORY, AND 


MAKING A SCIENTIFIC ARGUMENT

ESSENTIAL QUESTION : How have scientists explained a wide variety of phenomena 





that involve the effects of heat = changing the temperature 





of stuff?

INTENTIONS: 

Over the series of investigations and negotiating meaning, our students will:

1. get better at making an argument from evidence, both orally and in writing.

2. understand not only what they know but why they believe it to be so.

3. modify an investigative procedure to add more weight to their argument.

4. build an understanding of matter as solids, liquids, and gases that take up space and weigh something; and that all matter is comprised of particles, that are in motion independent of each other and so they occupying more space than the particles themselves; the speed of these particles increases as the substance gets hotter, decreases as the substance gets colder, and with increased speed takes up increased space.  This means that material, when it is hot, has a larger volume, but its mass stays the same.

5. find chemistry class to be a place where they are increasingly competent, confident, productive, and connected.

INVESTIGATIVE SERIES PROCEDURES

Written as a mixed-up set of teacher directions and lab report pieces, to be used: 

• either as a guide for teachers, 

• or to be modified as a printed version for students to have to paste into their lab. books,

• or modified to be partially provided as  print-out for students, with sections they have to 

  write up themselves, and so partially as teacher directions

Each investigation could be treated as a separate, self-contained, knowledge-building chunk, or they can be clustered as a series of phenomena that yield one large conclusion.

#1 The Effect of Heat on the Ball and Ring Apparatus

Materials

Brass ball and brass ring



lab books

Bunsen burner or propane camp burner

glue sticks

Lab report print outs

Procedure

Ask students to watch as you put the ball through the ring, three times.

Ask what is bigger and what is smaller.  Negotiate meaning to get that the distance across the hole in the ring is bigger than the distance across the ball.  

Avoid scientific terminology at this stage of the conversation, but accept “diameter” if they know that.  

Draw a diagram on the board of the ball and the ring, side by side; draw lines across the two to show that “this distance is very slightly bigger than the ball” and “this distance is very slightly smaller than the ring” … or use diameter if everyone knows that word.


Ball



   Ring






Tell them you are going to heat up the ball.  

Ask them to “Predict” what they think is going to happen, write it on a quarter sheet of paper and show/tell it quietly to a neighbor.  Put the word “predict” on the board.

Now heat the ball strongly in the flame, leaving the ring on the table.  

As they watch and wait they could get started on making a title, underlined, for the experiment and write in the materials, or paste something we have given them into their lab books if this is the plan.

Now put the ball to the ring again, and see that this time it cannot go through the ring.

Ask: 
what did you notice?


what evidence did we see that something had changed?

Ask: 
what changed?


what must have happened to cause that to happen?


what can you say about the distances re. the ball and the ring?

Now note that the ring has gone back to its original size, i.e. it shrunk again.

Negotiate meaning to get 

• evidence and inference: that we know for sure that the ball must have gotten bigger across than it was before because it won’t go through the ring when hot.  

• causality and conclusion what is: the only change we made was to make the ball hot, so it must have been the heat that made the ball get bigger.  

• causality and conclusion what is not: We did not make more brass, what we had is just taking up more space … into how could we get evidence that this is true?  Weighing, and or cooling it down. 

It isn’t really possible that the ring got smaller because we didn’t do anything to it, and things don’t just happen without a cause

Confirming or Refuting a Prediction:

Ask how many predicted accurately.  Add to the quarter sheet name and “My prediction was confirmed, [or refuted]” and have it signed by the neighbor they told.  We collect the quarter sheets.

From here we could:

A) either treat this as one integral investigation that needs a record either provided or student made or a hybrid, see below, 

or B) we could move directly into Investigation 2, see next document
A) • students could write up, a Title “We Investigated ….. “. Then “what we used”,  “what we did”, “what we saw”, “what we now know.”  They should use drawings if that makes the meaning clearer.

• depending on language issues we can give them language to copy for some of these sections, but they should write the ‘what we now know’ by themselves.

• we can use sentences stems to help: 

The evidence that something changed was that _____________________________.  

It was _____________________________________ that caused that change to happen.

• Tell them that we will make comments on their sentences but that we are going to focus on the “What I now know” section for revision.

• EXTENSIONS, maybe for another day, they might ask, we might ask ….    


What would happen if we heated the ring?


What would happen if the metal gets cold?


Do other metals behave the same way?


Do other things behave the same way?


Photos of bridge “teeth” to stop buckling?


Other experiments to try on this topic?

Collect assignment If anything was written as a lab report, collect it now and make 



         written suggestions as feedback, maybe for revision.

