BUSD Science Adoption

Report to Board Members

May 2021

Presented by

Tami Zylla, Valyssa Roberts, Faith Bletterman,

Michael Rooks and Jennifer Nguyen




BUSD NGSS Timeline

Time Events
2014-2018 BUSD created an NGSS Implementation Team (K-12), and a NGSS 6-12 Leadership Team
Summer 2018 Science TOSA position created
Fall 2018 HS started NGSS work by creating an NGSS aligned instructional unit
2018-2019 SY TOT Elementary NGSS PD, and 6-12 NGSS PD
2018-2021 K-8 using Amplify as NGSS Gap material until Adoption
Jan 2019 Representatives from K-12 attended the LACOE Science Materials Fair

e Pilot option programs delivered presentation to ES pilot teachers, and all
Spring 2019 secondary science teachers

e Programs were selected for piloting

e ES piloted: Amplify and Inspire Science
Fall 2019 e MS piloted: Amplify, STEMscopes, and Inspire Science

e HS piloted: Discovery Education and STEMscopes
Spring 2020 Piloting was complete and recommendations were made

Bridge material was used:

2020-2021 SY - Amplify (K-8)

- STEMscopes (9-12)
Spring 2021 Adoption recommendations were revisited



Evaluation and Adoption Process

e Ateam of teachers (K-12) went to the LACOE Science Materials Fair and evaluated
programs on a Google Form in 2019

e The top programs for K-5, 6-8, and 9-12 from the materials fair were asked to do an hour
presentation for the piloting teachers

e During the presentations teachers filled out an evaluation form
e Based on the evaluations, the top 2 programs (3 for MS) were selected for piloting
e Teachers piloted the programs in the fall semester of 2019

e Piloted programs were each evaluated




Pilot Participants

Teachers Number Piloted Programs
Elementary K-5 20 Amplify
(2 per site, 1 lower grade and 1 upper grade Inspire Science
including 2 dual teachers)
Middle School 6-8 22 Amplify
(All 6-8 science teachers including SpEd Inspire Science
teachers) STEMscopes
High School 9-12 23 Discovery Ed
(All HS school science teachers including STEMscopes
SpEd teachers)
District Administrators 3

Science TOSA




BUSD CTF Meeting

Citizens’ Task Force reviewed and validated the adoption process regarding NGSS aligned
curriculum for K-12.




Programs

e ES Recommendation: Inspire Science

Inspire
Science

e MS Recommendation: Amplify

Amplify.

e HS Recommendation: STEMscopes

S| EMscopes

THE LEADER IN STEM EDUCATION



Pilot Teacher Testimonials

e Faith Bletterman, 1st grade teacher at Ramona Elementary School (Inspire)

e Michael Rooks, 7th grade teacher at Bellflower Middle School (Amplify)

e Jennifer Nguyen, Biology teacher at Bellflower High School (STEMscopes)



Inspire Science

California:
Inspire
Science




Some highlights for the students.....

e The students were given colorful
engaging student editions.

e There were leveled readers to go with
each unit of study.

e Science Read Alouds

e |nvestigator Articles

e Collaboration Kits

{for smadl group Hands- O inguing Activd el




Student Digital Resources

e The printed books included digital versions
with interactive features, including audio and e
text highlighting.

e Video demonstrations of the hands-on
activities.

e Science content videos.

e Text Read aloud and Highlighting Features.

Student Digital Resources o




Phenomena-Driven Learning Modules

e Students would investigate the
lesson phenomenon

ENCOUNTER

e They gathered pieces of the How doihe goai
puzzle to solve and explain the
module phenomenon = .
|'. i
-~



Phenomena-Driven Learning Modules continued

e 3104 lessons

e Module Wrap Up
(Revisiting the
phenomenon)




Inspire All Students

Inspire all students....

e Differentiation and ELD support.

Strategies to scaffold your instruction and plan for successful teaching for all students.
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Highlights for the teacher.....

e User friendly e Full track (45 mins. 5
e Pacing options to fit days a week)
busy schedules e FlexTrack A (30 mins. 5

days a week)

e FlexTrack B (30 mins. 3
days a week)



Professional learning.....

Program Implementation Support

e Program
Implementation R
Support

e Digital Platform
Support
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AmplifyScience



Meets NGSS Standards

. A Message from Dr. Daniela Flores
Phenomena Based Instruction &

. To: Student Chemists [~ *
St O ry | I n e From: Dr. Daniela Flores, Lead Chamist ‘
at the Universal Space Agency —
Subject: Missing Lake on Titan UNIVERSAL
BPRCE RGENCY

Dear Student Chemists,

Explore first explain later
Career Connections

Scientists at the Universal Space Agency are investigating
what happenad to one of the methane lzkes on Titan. The
following slides depict the same location at two different

times. As you will see, the location looks very different in
the two pictures. As student chemists, we ask for your
help in determining what happened to this missing lake.

Thanks,
D, Flores

What Happened to the Lake?

Scientists note a dark area in photos Two years later, the area outlined
from a NASA probe in 2007, The area in blue is now much lighter. What
outlined in blue is a liquid lake. happened to the lake?



Engages Students

Online Simulations
Hands on Activities
Student Choice
Engineering




Engages Students Continued
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Meets the Needs of All Students

e Multiple Modalities
o Modeling Tools (Drawing)

o Simulations
o  Writing CER's
o Multi-Linguistic

e Flexibility to be Rigourous or Scaffolded
En .




STEMscopes

Home Planner Segments Scopes Streaming Coding Standards Students Assessments Help & jennifernguyen ~

= :
A j Evidence of Common Ancestry

s Topics = Grade High School - The Living Earth Standards -~ Curriculum Area Science
m Engage « Explore = Explain - Elaborate = Evaluate = Intervention - Acceleration = = All
. Essentials
i Student Wondering of Phenomena
Standards Alignment
What similarities can you find in organisms that show they are related? Teacher ESP
Background
Performance Expectation Teacher Background
HS-LS4-1 Teacher Scope Presentation
Communicate scientific information that commaon ancestry and biological evolution are supported by Answer Keys
multiple lines of empirical evidence.
Materials List
Clarification Statement: Emphasis is on a conceptual understanding of the role each line of evidence has
relating to commen ancestry and biological evolution, Examples of evidence could include similarities in ESISriiﬂd SEP Scoring

DMA sequences, anatomical structures, and order of appearance of structures in embryological
development



Ewidence of Common Ancestry
} Investigative Phenomena
. MName Date:
Evidence of Common Ancesiry

°e : :
[ ] Gl'aphlc [lrgal'llzer Initial F (o] ion: What I can you find in organisms that show they are retated?
-~ Mame: 2 Date: Record your answers 1o the question in the boxes below.

Before Instruction During Instruction After Instruction
‘What are some exampies of how fossits M°> < Wiy are homologies used as evidence of
comman ancesiry?
Wity [s thee fossi recond used as evidence of Whal farm or 10 of evidence are most prevalent
common ancesiny? among sciontists to conairuet thew thaaries of
comman sncestry? S Sheciiad
acles i cles
; Species 1 P Species 6 =P¢
§pQCIGS 5 - " Specias 2
5 > # >y ¥

- S

More than 2 body
segments

Jointed legs
iegs

More than 1 body
segment

Brancheo anlennae

Antennae/iwo eyes

© Actulorale Leaning Ine. - Al Rights Reserved




Explore Examples

‘{f
/
PENGUIN ALLIGATOR
BAT HUMAN
HUMAN =
e
] 1
ELEPHANT
off )

BONES

B Humerus

M Radius

M Ulna

M Carpals
Metacarpals

Phalanges

Station 1 Station 2

Station 2: A ical H ies O i
1. How is the human ftxehmb similar io that of the other three mammals you examned? Be
specific.

2 Why might this evidence suagest a distant common ancestor between different vertebrate
species? Explain your answer.

3. Analyze the forelimbs you colored and labeied. What similarities would you expect to find in
the forelimb of another vertebrate species, such as a gecko or ferret? identify these similarities
and explain why these similarities might exist

Directions
Read the following passage, and then continue on to complete questions 4 through 6.

As you have ust leamed, al he are similar structures that exist between
species (hat can be identified as a link 1o a common ancestor. Similar features suggest relatedness
among the organisms. Anatomical homologies are someltimes easy fo observe, as is the case with
madern Asian and African elephants and the now-extinct woolly mammoth. All three are disfinct
species, but they belong to the same family of organisms that have large sketetons, runks. and tusks
(Elephantidae).

Mammais are a class of organisms that all share certain iraits, such as breathing air, having hair or
fur, and producing milk for their young. As you have already seen, all mammals show similar pattems
of bone structures in their forelimbs. However, mammals have forelimb structures strikingty similar o
that of other types of animals, including birds and repliles.

4. What is a homologous struciure, and what are some examples?

5. Humans ara mammails, which are defined as having a cenain st of anatomical homologias.
\What are some homologous structures shared by all mammals?

6. What occurred during the Cambrian explosion? How s this significant in terms of common
ancestry?

Stage 3 Development

80
"

S

g

alalald
9934

14

LS

Stage 2

Stage 3

Station 3: Develapmantal Homalogies Questions

Whatl dld yoou rolice i you weie g 1o malch the images of each slage uambwe--l o the:
cofmect animal? VWas & dffcut? What were some of the challanges n

2 AR you have maiched the cands. descrioe some of the simiarities that you tound among the
embryos of the seven different animals

Explain haw the simiarites in eardy emonanic development may poi 1o Commen ancestry
amang these arimals. Make sure (o stabe what they all have in comman

e re followsny) pasaage. and then continue on 1o compise quastions 4 tough &

namaicgies can te obs Ery Budying Mmaties i smbryos’ lormatan, For this
salicn, you will analyze common features of earty chordale development and [Fen evahiate hese
simitarities as evicence of common ancestry. Chordates, from the phylum Chordata, are animals thal
afe mostly venabrates (ks prylam oee inchide same resled svensbrates). Humans, whaes, fsh,
and squineds ars al chardates.

AR chordates share four anatomical struciures thal appear dufing speciic smbrynic developmental
slages. Balow is 8 dagram ol 4 very eary embiryonic chordate. This Busiration shows the different
{parts fat i chordale embryos share a1 some point in their development. The dact thal all choedate
wmibryos shars thass featiess @1 50ma point ks one of the major piaces of auidance that points to the
‘ommon ancestry of af chamdates.



Crosscutting Concepts (CCC) & Science and Engineering Practices (SEP)

q

Science and Engineering

: Practice -

))isciplinary Core Idea <

Crosscutting Concept

D

Obtaining, Evaluating, and
Communicating Information

Communicate scientific
information (e.g., about
phenomena and/or the process
of development and the design
and performance of a proposed
process or system) in multiple
formats (including orally,
graphically, textually, and
mathematically).

Engaging in Argument from
Evidence

Evaluate evidence behind
currently accepted explanations
or solutions to determine the
merits of arguments.

Planning and Carrying Out
Investigations

LS4.A: Evidence of Common
Ancestry and Diversity

LS4.A1

Genetic information provides
evidence of evolution. DNA
Sequences vary among species,
but there are many overlaps; in
fact, the ongoing branching that
produces multiple lines of
descent can be inferred by
comparing the DNA sequences
of different organisms. Such
information is also derivable
from the similarities and
differences in amino acid
sequences and from anatomical
and embryological evidence.

ESS1.C: The History of Planet
Earth

ESS1.C1
Continental rocks, which can be

Plan and conduct an

Patterns

Different patterns may be
observed at each of the scales
at which a system is studied and
can provide evidence for
causality in explanations of
phenomena.

Empirical evidence is needed to
identify patterns.

Structure and Function

The functions and properties of
natural and designed objects
and systems can be inferred
from their overall structure, the
way their components are
shaped and used, and the
molecular substructures of its
various materials.

older than 4 billion vears. are




CCC and SEP Emphasis in STEMscopes

Crosscutting Concepts - Scoring Rubric

High School - The Living Earth - 5 3: Evi of

Scope: Evidence of Common Ancestry

Different patterns may be observed at each of the scales at which a system is studied and

can provide evidence for lity in ions of ph 8.
Artifact
Evaluate the student’s response to the following prompt. (Expiore 4)
“How do patterns in different syst provide evidence of ancestry?

Describe some of these.”

Novice: A student at the novice level can provide no reasonable response.

Rep ive Novice Resp
. | don't know,
. There are different kinds of evidence.

Emergent: A sludent at the emergent level can explain that fhere are different systems of evidence,
but can't describe them in detail

- We can use evidence from anatomy or DNA fo show ancesiry.
-@  Proficient
F A student is proficient if they can provide details about the different sysiems of
che used lo L ancestry.
L L3 Resy
* Thereisa plan to the of afl v ales that provides that they
developed from & ancestor. The same is true if we look at the genetic level. The mare genetic
similarities two organisms share, the more closely related they are, or the mare recent their common
ancesior ived.

Science & Engineering Practices - Scoring Rubric

High School - The Living Earth -

Scope: Evidence of Common Ancestry

Construct and oral or wrillen argument or counter-argument based on data and evidence.

Artifact
Evaluate the student's CER to support the following claim.

“A kangaroo is most closely related to a cow, pig, or sheep.” (Expiore 2)

Novice: A student at the novice level can repeat the claim, but is unable o provide evidence to
support the claim or to describe any reasoning.

Rey tative Novice R
. Student claim is unsupported by any evidence or relies on vague or inaccurate information.

Emergent: A student at the emergent level makes the claim and can cite a reasonable amount of

evidence, but is unable to connect, using

peliing ing the to the claim.

. Student claim is followed by a recitation of facts the may provide evidence fo support the claim,
but the student is unable to connect the claim to the evidence using reasoning

! © Proficient

Proficient: A student is proficient if they make a claim, support it with sufficient and reasonable
d and can ct the evid 1o the claim using reasoning.

F

. The student makes a claim, cites evidence in support of the claim, and explains, in a detafled
way, using reasaning, how the evidence serves to support the claim,



Implementation

e All teachers (K-12) will have onboarding training with the publishers on
how to use

e The science TOSA will continue to work with teachers creating pacing
guides, lessons, and co-teaching with the new curricula

e The science TOSA will work with HS teachers to create common scope
and sequences



Questions?




