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Amplify’s Purpose Statement

Dear teachers,
You do a job that is nearly impossible and utterly essential.

We are in your corner - extending your reach, saving you time, and
enhancing your understanding of each student.

Thank you for working with us to craft rigorous and riveting learning
experiences for your classroom.

We share your goal of inspiring all students to think deeply, creatively,
and for themselves.

Sincerely,
Amplify
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Join Amplify Science Schoology Group

To join Amplify Science Schoology
ES Group: W4PK-W466-63F5B

Amplify.



Navigation Temperature Check

Rate yourself on your comfort level accessing Amplify Science
materials and navigating a digital curriculum.

1 = Extremely Uncomfortable
2 = Uncomfortable

3 = Mild

4 = Comfortable

5 = Extremely Comfortable
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Overarching goals e

[ Describe the structure and purpose of the Amplify Science
Assessment System

L Plan for the strategic use of assessment resources to
analyze and respond to student work

®
Let's connect o W
this goal to @;/‘ < -
our students =\

Amplify.



Norms: Establishing a culture of learners

Take risks: Ask any questions, provide any answers.

Participate: Share your thinking, participate in discussion and
reflection.

Be fully present: Unplug and immerse yourself in the moment.

Physical needs: Stand up, get water, take breaks.



Opening reflection
Why do we assess our students?

What is challenging about
assessing our students?

Participant Notebook

http://bit.lv/3VpDp0t

Opening Reflection: Assessment


https://bit.ly/3VG92CD
http://bit.ly/3VpDp0t

Why do we assess our students?

Assessment

To evaluate students’
mastery and

To monitor progress

and provide timely
support

communicate with
stakeholders




Why do we assess our students?

Assessment

Formative Summative

assessment assessment
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Assessment Assessment
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Assessment System Document

Modeling Matters

Modeling Matter

@ Printable Teacher Guide v

Unit Overview
Chapters
Printable Resources
Planning for the Unit A
Unit Map
Progress Build
Getting Ready to Teach
Materials and Preparation

Science Background

Standards at a Glance

leacher References ~

Lesson Overview
Compilation

Standards and Goals.
3D Statements.
Assessment System

Embedded Formative
Assessments

Books in This Unit
Apps in This Unit

Opportunities for Unit
Extensions

Offline Preparation

Unit Overview 8

What'’s in This Unit?

Most people’s greatest exposure to physical and chemical changes—at least those changes that are easily discernible—is through
food and cooking. Like most everything else, foods are comprised mostly of mixtures, and the kitchen is the locale where we
separate, dissolve, cool, heat, whip, emulsify, and further transform foods for some desired outcome. While experimenting with
foods and their transformation has been happening since the dawn of humans. it has only been in the past century or so that food

Read more >

Chapters
Chapter 1: Why did the food coloring separate into different dyes? ©

LESSON13

LESSON 11 LESSON1.2
I i Made of Matter

Pre-Unit A

d Food Science

LESSON 1.4 LESSON15 LESSON 16
Separating a Food-Coloring ~ Exploring Another Model Nanovision Models of
Mixture of Ch h h




Questions?

Amplify.
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Reviewing the unit phenomenon
Modeling Matter

Amplify Science units are designed
around complex phenomena that

drive student learning through the
unit.



Modeling Matter

Problem: Why is the food coloring from Good Food
Production, Inc. not exactly the same as Red Dye #75 and
may include a harmful dye?

Role: Food Scientists

Students engage in two investigations, one to identify a potentially hazardous
food dye in a mixture, and the other to create a good-tasting and visually
appealing salad dressing that does not separate into layers and contains no
sediment.




Modeling Matter

Unit Question:

What happens when two substances are mixed
together?

Students will understand that there is a connection between the observable
properties of materials and the properties of the molecules of which those

materials are composed. They will also be able to explain a variety of things
that can happen when two substances are mixed, at both the observable scale
and the nanoscale.




Explaining the phenomenon: Scie
Concepts

VVhatsc/

understz:




Progress Build

A unit-specific learning progression

Level 3

Level 2

Level 1

[Prior knowledge

( Deep, causal J

} L understanding

Amplify.



Progress Build analysis

WOl'k time Modeling Matter

d and anal nit’
Unit Overview i i
Read a analyze your units Unit Overview =
Chapters
5 = 2 2
1 Printable Resources What's in This Unit? :ro‘g'ress Build Analysis
e rections
r O g r S S u I . 3 Planning for the Unit A Most people’s greatest exposure to physical 1. Open the Progress Build document in the Planning for the Unit section of the Unit Guide.
3 ol Toad and caoking Lika thoat erytiing sise| 2, ‘s::(trrx:nhms'jcxu THE BOTTOM OF THIS PAGE, and summarize each Progress Build level. Feel ree to draw If
Al separate, dissolve, cool, heat, whip, emulsify 3. Inbetween the reflecton the next
Progress Build foods and their transformation has been hay quEstions giue:
Getting Ready to Teach bt \ $ i
evel
Materials and Preparation Read more >
Science Background
Standards at a Glance
swiewes ] Chapters
Compilation .
Chapter 1: Why did the food ¢ |
e How do those new ideas buld on and connect o level 27
3.D Statements - S |
Assessment System L
Embedded Formative Level 2
Assessments.
Books in This Unit
R LESSON 11 LESSON12
Apesin s ot Pre-Unit Assessment Introduci
Opportunities for Unit
Extensi
nelns What new ideas are added In level 22
Offline Preparation |
How do those new ideas buld on and connect to level 12
LESSON 1.4 LESSON15 |
Separating a Food-Coloring  Exploring Leial
Mixture of Chrom

Level 0 (preconceptions/prior knowledge)




Progress Build
Modeling Matter

Assumed prior knowledge (preconceptions): Students are likely to have encountered the idea that
matter is made up of particles that are too small to see individually. They will also likely recognize that
there exist different materials that have different characteristics.

What new ideas are
added at Level 37 Level 3
—
What new idecﬂ |
added at Level 2? Level 2 ] ]
Separation is a result of the
L » attraction between
V . . .
eve Mixing is a result of molecules of the same
attraction between substance.
Observable properties molecules of different
result from molecular substances.

properties.




Logging in (demo account)
Safari or Chrome

Go to learning.amplify.com
Select Log in with Google

If you're already logged in
with other Google accounts,
click Use another account

Enter teacher demo account

credentials
o XXxXxxxx@pd.tryamplify.net
o Password; xxxx

Steps 1-2

Welcome to Amplify

Log In with Google

lI

C Log In with Clever
[ A. | Log In with Amplify
PSSO login

Step 3

Choose an account

to continue to
Amplify Curriculum Delivery Application

Teacher Lambertsen
tslambertsen@tryamplify.net

() Sophia Lambertsen
1% slambertsen@amplify.com

® Use another account

To continue, Goog|

ame, email address,
mplify
this app, you
very Application's
ce.

le will share your
ce, an

Step 4

G signin with Google

Signin
to continue to
Amplify Curriculum Delivery Application

[ Email or phone —\

Forgot email?

G signin with Google

Hi Teacher

@ nationalsciz0@pd.tryamplify.net

2
privacy policy and terms of service.

Forgot password? m



Progress Build analysis

Group work time

With your group or partner,
create a visual representation

of one level of the progress
build.




Progress Build analysis
Gallery Walk




Break
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Pre-Unit Assessment
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Assessment Assessment
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Progress Build
Modeling Matter

Assumed prior knowledge (preconceptions): Students are likely to have encountered the idea that
matter is made up of particles that are too small to see individually. They will also likely recognize that
there exist different materials that have different characteristics.

Level 3
Level 2 Separation is a result of the
attraction between
Level 1 Mixing is a result of molecules of the same
attraction between substance.
Observable properties molecules of different
result from molecular substances.

properties.




Pre-Unit Assessment

Lesson 1.1:
Pre-Unit Assessment

Lesson 1.1

B Printable Lesson Guide

Locate the Assessment Guide in
Lesson 1.1 of your unit and skim it.

Open up the classroom slides and

Overview

see how the pre-unit assessment is | s

Preparation
Standards

embedded in the lesson. P

Overview

Students’ Initial Explanations

Students are introduced to the Modefing Matter: The Chemistry of
Food unit and are invited to think about the kinds of work that food
scientists do. Then, students write their initial explanations about
why two different substances mixed into two separate containers of
the same liquid behaved difterently. Figuring out, on a molecular level,
wiy and how mixtures can separate or mix is the central
phenomenon students will solve in this unit. The explanations they
provide in this lesson serve as a Pre-Unit Assessment for formative
purposes, designed to reveal students’ initial understanding of the
unit’s core content—both unit-specific science concepts and the
crosscutting concept of Scale. Proportion, and Quantity—prior to
instruction. As such, students’ explanations offer a baseline from
which to measure growth of understanding over the course of the
unit. These explanations can also provide the teacher with insight
into students' thinking as they begin this unit. This three-dimensional
assessment will allow the teacher to draw connections to students’
and to watch for p that might get in the
way of students’ understanding. In this lesson, students also receive
their Investigation Notebooks and leam some of the ways that
scientists use notebooks. Finally, students learn more about what
food scientists do by reading the introduction to Food Scientist’s
Handbook, a reference book they will use throughout the unit.

Digital Resources
@ Classrcom Slides 1.1 | PowerPoint
% Classrcom Slides 1.1 | Google Slides

A3 Projections

£

Pre-Unit Writing: Explaining Mixtures

copymaster

Unit Explanations Abcut Mixtures

Investigation Notebook

Questioning Strategies for Grades 2-5

Modeling Matter Famiy Connections
Homework

88 8 8 8 @

Crosscutting Concept Tracker

Eliciting and Leveraging Students' Prior

Assessment Guide: Interpreting Students” Pr

Personal
Backgrounds

o



Formative Assessments
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Pre-Unit | NN N @ ________________________ End-of-Unit
Assessment Assessment

Critical Juncture Assessments
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Self
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Formative Assessment Document

Modeling Matters

Modeling Matter

@ Printable Teacher Guide v

Unit Overview

Chapters

Printable Resources

Planning for the Unit A
Unit Map
Progress Build
Getting Ready to Teach
Materials and Preparation
Science Background

Standards at a Glance

leacher References ~

Lesson Overview
Compilation

Standards and Goals.
3D Statements.
Assessment System

Embedded Formative
Assessments

Books in This Unit
Apps in This Unit

Opportunities for Unit
Extensions

Offline Preparation

Unit Overview 8

What'’s in This Unit?

Most people’s greatest exposure to physical and chemical changes—at least those changes that are easily discernible—is through
food and cooking. Like most everything else, foods are comprised mostly of mixtures, and the kitchen is the locale where we
separate, dissolve, cool, heat, whip, emulsify, and further transform foods for some desired outcome. While experimenting with
foods and their transformation has been happening since the dawn of humans. it has only been in the past century or so that food

Read more >

Chapters
Chapter 1: Why did the food coloring separate into different dyes? ©

LESSON13

LESSON 11 LESSON1.2
I i Made of Matter

Pre-Unit A

d Food Science

LESSON 1.4 LESSON15 LESSON 16
Separating a Food-Coloring ~ Exploring Another Model Nanovision Models of
Mixture of Ch h h




On-the-Fly Assessments

e Track student progress within a ® ® O
Progress Build level Level 3

e Embedded into instruction ® ® O

e Assessment resource includes Level 2
“Look for” and “Now what" ® ® ©

e Incremental build towards the Level 1
Critical Juncture



Formative assessment information

Locating assessment resources

Full text of assessment

e Embedded Formative
Assessments document

e Instructional guide

e C(Classroom Slides notes

& - C [ @& docs.google.com/preset

Plant and Animal Relationships
Teacher References

Update
@ incognito

stueNTTO STuDENT

Debriefing Plant Parts

learning.amplify.com

TEACHER LED DISCUSSION » HANDS o
F_ Lesson Brief it Y - ¥
@Activties) and Sunight?

Debriefing Plant Parts

Students share their observations and discuss initial ideas about how pl4

parts to get sunlight and water to grow.(15 min) TR

‘ { Step-by-step  Teacher Support My Notes

1. Debrief student observations. Solicit students’ observations about leaves and roots.

QQ What did you observe about the leaves? What was similar o different between the leaves of different

\ plants?

QQ What did you observe about the roots? What was similar or different between the roots of different plants?
Accept all responses. Prompt students to describe the plant parts in detail, including their shape and color.
2. Introduce evidence. Post the evidence vocabulary card.

= QQ We think that roots and leaves look different on different plants. We think this because we observed

different plants and saw that the shape and size of roots and leaves of different plants are different.
QQ What we observed is our evidence. Evidence is information that supports an answer to a question.

3. Remind students of the Think-Draw-Pair-Share routine and explain directions. Remind students about the purpose for the

Roots and Leaves Investigation. Let students know that they will now use the Think-Draw-Pair-Share routine to discuss their ideas

RSN

about what the roots and leaves might do for a plant. Remind them that you'll ask a question, and they will follow four steps.

29 o Think. After you ask a question, you'll say, “Think" and students will think silently about the question for about 1 minute.

g
2
.

Draw. When you say, “Draw.” students will draw in their notebooks.

Pair. When you say, “Pair. students will discuss their ideas and drawings with their partners.

Share. When you say, “Share." students will stop talking and raise their hands to share an idea—their own idea or their
partner's idea—with the class.

— oIt notebook page 26, Have students turn to page 26, Think:Draw-Pair-Share: What Do Plant Parts Do?. in their notebook




On The Fly Assessment

Chapters

Chapter 1: Why did the food coloring separate into different dyes? ®

Lesson 1.4

LESSON L1 LESSON 1.3
—
de of Matter

Lesson1.4:
Separating a Food-Colori:

LessonBret < 2 o 3 Nrgperuationn D S
& Actnities) it e Chromatograshy Resuts
novision Models of
- romatograph
Writing About Molecules BRP

Students discuss the ways in which molecules can be different and similar and then
write about their ideas.(15 min)

On-the-Fly

S SON19
. ::s:ss':f:: = vising Chromatography
udents'Ideas
About Molecules Digital Resources dels

@ Classroom Slides 1.4 | PowerPoint

y Classroom Slides 14 | Google Slides

GJ Al Projections
‘dyes. Chromatography is a separation technique that involves having
a solvent (in this case, water) travel up a medium (in this case, paper)
through a test mixture (in this case, food coloring). Different
G

e

@ Classroom Videos 14| Zip

Chromatography




Embedded Formative Assessment
On-the-Fly, Lesson 1.4

Look for: Some students may express alternate conceptions about molecules. For example, it is
common for students to think that molecules are shaped exactly like some of the models they’ve
seen, or that molecules have different colors. Make a note of any students who seem to have these

ideas based on the Shared Listening discussion as well as on their written responses.

Now what? When a student expresses an incorrect idea, there is no need to correct or contradict.
Instead, ask that student to describe evidence that supports his view. Then, ask students who have
other ideas to describe what they think happened and elicit how their evidence supports their ideas. A
major goal of the unit is for students to revise their ideas about molecules as they gather more
information and evidence. Therefore, you can make note of students’ alternate conceptions but resist

the natural temptation to correct students at this point.
P P Amplify.



Classroom slides

Chapters

Chapter 1: Why did the food coloring separate into different dyes? ®

Lesson 1.4

LESSON 1.1 LESSON1.2 LESSON1.3
Pre-Unit Assessme Introducing Food Science Made of Matter

Lesson1.4:
Separating a Food-Colorin
RERS -

LESSON15

LESSON 16
— Separating a Food-Coloring  Exploring Another Model Nanovision Models of
P Mixture of Chromatography Chromatography

n ¢ HANDS ON ¢ 4 TEACHERLEDDISCUSSION g8 wRmNG yi LESSON17 LESSON1.8 LESSON1.9
g the Foed Maiing the Pasta Madel Discussing Writing Abolt Molecules R R
Chromatography Results Break It Down Evaluating Revising Chromatography
Chromatography Models Models
[l RESETLESSON
Overview Overview Digital Res
Materials &
Preparation Students are introduced to their first official assignment as food Classroom Slides 1.4 | PowerPoint L
Differentiation scientists—to identify whether Good Food Production, Inc.'s food Explaining
Standards coloring contains a potentially harmful dye. The class observes how Classroom Slides 1.4 | Google Slides Chromatography
Vocabulary water “climbs” a paper strip, and then students use the technique of
Unplugged? chromatography to separate the food coloring into its component
dyes. Chromatography is a separation technique that involves having
a solvent (in this case, water) travel up a medium (in this case, paper) @ Classroom Videos 14 | Zip

through a test mixture (in this case, food coloring). Different



Lesson 1.4: Separating a Food-Coloring Mixture Activity 5

Shared Listening Question 1:

4
What are some ways that molecules can be
different from one another?

ON-THE-FLY



Lesson 1.4: Separating a Foed-Coloring Mixture Activity 5

Shared Listening Question 1:

7%
What are some ways that molecules can be
different from one another?

ON-THE-FLY

On-the-Fly Assessment 3:

Students’ Ideas About Molecules

Look for: Some students may express alternative conceptions about molecules. For example, it is common for students to think that molecules
are shaped exactly like some of the models they've seen, or that molecules have different colors. Make a note of any students who seem to
have these ideas based on the Shared Listening discussion as well as on their written responses.

Now what? When a student expresses an incorrect idea, there is no need to correct or contradict. Instead, ask that student to describe
evidence that supports his view. Then, ask students who have other ideas to describe what they think happened and elicit how their evidence
supports their ideas. A major goal of the unit is for students to revise their ideas about molecules as they gather more information and evidence.
Therefore, you can make note of students’ alternative conceptions but resist the natural temptation to correct students at this point.

© 1ne Kegents of tNe UNIVersity of Lailtornia. All rignts reservea.



On the Fly Assessment

Work time

Explore the On-the- Fly
Assessments

Modeling Matter

Printable Teacher Guide v

Unit Overview

Chapters

Printable Resources

Planning for the Unit A
Unit Map
Progress Build
Getting Ready to Teach
Materials and Preparation
Science Background
Standards at a Glance

‘ eacher References ~

Lesson Overview
Compilation
Standards and Goals
3 3.D Statements
Assessment System

Embedded Formative
Assessments

Books in This Unit
Apps in This Unit

Opportunities for Unit
Extensions

Offline Preparation

Unit Overview 8

What's in This Unit?

Most people’s greatest exposure to physical and chemical changes—at least those changes that are easily discernible—is through
food and cooking. Like most everything else, foods are comprised mostly of mixtures, and the kitchen is the locale where we
separate, dissolve, cool, heat, whip, emulsify, and further transform foods for some desired outcome. While experimenting with
foods and their transformation has been happening since the dawn of humans, it has only been in the past century or so that food

Read more >

Chapters
Chapter 1: Why did the food coloring separate into different dyes? @

LESSON 11 LESSON12 LESSON13
Pre-Unit Assessment Introducing Food Science Made of Matter

LESSON 1.4 LESSON15 LESSON16
Separating a Food-Coloring  Exploring Another Model Nanovision Models of
Mixture of Ch h h h

© 2020 The Regents of the University of California
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Example assessment (On-the-Fly, Lesson 1.4)

Reflection

e What data can a teacher collect
from th|S acUVlty? Shared Listening Question 1:

&8

e What can a teacher do with this What are some ways that molecules can be
information? different from one another?

ON-THE-FLY



Formative Assessment Resource

Lesson 1.4, Activity 5

@ On-the-Fly Assessment 3: Students’ Ideas About Molecules

Look for: Some students may express alternate conceptions about molecules. For example, it is common

or students to think that molecules are shaped exactly like some of the models they've seen, or that

molecules have different colors. Make a note of any students who seem to have these ideas based on the

Shared Listening discussion as well as on their written responses.

Now what? When a student expresses an incorrect idea, there is no need to correct or contradict. Instead,
ask that student to describe evidence that supports his view. Then, ask students who have other ideas to
describe what they think happened and elicit how their evidence supports their ideas. A major goal of the
unit is for students to revise their ideas about molecules as they gather more information and evidence.
Therefore, you can make note of students’ alternate conceptions but resist the natural temptation to correct

students at this point.
Amplify.



Formative assessment information

Possible student responses

e Within assessments:

TAHEREODISCUSSION. o
Lesson Brief
( Activities) Dye Contest

2 aos o
Colorig

o “Look fors"” (OtF)
o “Assess Understanding” (CJ)

e Possible responses within the
Instructional Guide
e Digital resources

o Assessment Guides
o Teacher References

Writing About Molecules

Students discuss the ways in which molecules can be differes

write about their ideas.(15 min)




Classroom connection

C O].].e Cting fO rmative a.S S e S S ment da.ta. Amplify Science sample assessment data collection tool

Plan ahead for what you're looking
and ||Sten|n g fo r. Student Name Lookfor 1 | Lok for 2 | Notes

Create a system that's easy for you
to use.




K-1 Clipboard Assessment
Tool

The Clipboard Assessment Tool
offers a support for collecting data
for the On-the-Fly and Critical
Juncture Assessments that align to
each Progress Build level in the
unit.

Chapter 3: Clipboard Assessment Tool

%= incorrect
V= correch

Progress Build Level 2: The longer that sunlight shines on the surface, the warmer it gets.

Question to ask students Students who understand ...
Lesson 3.3, Activity 4: should say that it is warmer because sunlight
‘Why is the playground surface warmer in the has been shining on it for a long or ime
afternoon than it was in the morning? (than in the morning). a
Lesson 3.4, Activity 1: should walk to the@am if the picture 'gu: ord (L)
Has the sunlight been shining on the rock fora | shows the surface when it is cooler thaninthe |, ceet CF)
fonger time in this picture than in the other one, | other picture, or walk to lhrd ifthe |3 cpocoate(}
or for a shorter time? picture shows the surface whem T is warmer
than in the other picture.
Lesson 3.4, Activity 2:
Walk to the time of day when:
«@the surface is cold. (@should walk to nighttime. M= pofning
« @the surface is warm. (@rhould walk to morning. A= Afrnoo
« (@the surface is hot. Bshould walk to afternoon. N=Nig e
* @punlight is not shining on the surface. (@should walk to nighttime. &
*@sunlight has been shining on the surface for
along time. (@»hould walk to afternoon.
« @unlight has been shining on the surface for
ashort time. pshould walk to morning.
HCTH2Z
Student’s name Notes |esson 3.3 | LesSon 3.4, Act\ Lesson 3.4,AcA 2
“fhare are  |L=% BxM @ M
Studunt A [no clouds gy @*N @ xN
in e SEY-
7 fex v ©v
"Becorrs | L= X oxM @Y ‘
Stodunt B s pagd |2« BN @xN
on it cs X oY
L=V oY @Y
Studant C Phuk oA GV
c= vV v OV

Sunlight and Weather: Solving Playground Problems (Grade K)

© 2018 The Regents of trie Universiy of Cabforraa




Additional formative assessment information

On-the-Fly Assessments

In addition to assessing concepts in
the Progress Build, some On-the-Fly
Assessments provide data about:

e Science and Engineering
Practices

e (rosscutting Concepts

e Literacy skills

e Student collaboration




Questions?

Amplify.



Critical Juncture Assessments

Level 2

® ©®© O

Level 1

Amplify.



Critical Juncture Assessments

e Track student progress @ ________________________ @ ___________________________

between Progress Build levels

® ® O
e Embedded into instruction
Level 3
e Assessment resource includes ® © ©®
“Assess Understanding” and
“Tailor Instruction” Level 2
® ® O

Level 1



K-5 Assessment System

1.9, Act 2 2.5,Act 2 3.6, Act 1

Pre-Unit | NN NN @ _________________________ End-of-Unit
Assessment Assessment

Critical Juncture Assessments
® ® ® ©

Separation is a result of the
@ @ @ ® attraction between
molecules of the same
Mixing is a result of substance.

@ @ @ @ | attraction between

molecules of different

Observable properties result  gybstances.

from molecular properties.

Amplify.



Critical Juncture Assessment
| Unit Overview Chapters

° e Chapt
Le S S On 1 R 9 , ACthlty 2 Pﬂ:::z eioticts Chapter 1: Why did the food coloring separate into different dyes? ®

Planning for the Unit A

Unit Map

Progress Build

Getting Ready to Teach

Materiais and Preparstion LESSON 1.1 LESSON12 LESSON1.3
Pre-Unit Assessment Introducing Food Science Made of Matter

Science Background
Standards at a Glance
Teacher References ~

Lesson Overview
Compilation

Standards and Goals

LESSON 16
Nanovision Models of
Chromatography

LESSON 1.4 LESSON 1.5

Lesson1.9:
Revising Chromatography
Modelsg s

@ Printable Lesson Guide

Lesson grit SRR W 4 o
pysto [rea— [imimeritos-8
——

Revising Chromatography

Models

Critical Juncture: Drawing Revised Nanovision Models

delsof and

Students review their prior
changes in their revised nanovision models.(30 min)

Digital Resources

riti
Critical Juncture ‘ve been learning about by @ Classroom Siides 19 | PowerPoint
Assessment 1a: routine, which prompts them to

2 fssion of key ideas. Then. students 5 Classroom Sides 19 | Google Sides
Applyis

i ] Hecules and the separation of
Understanding of bovision models to submit to the G AlProections
LInc. These revised models will

Molecules to Model
Chromatography

Critical ®
ces in the properties of the

d part.in Lesson 110, is a written

idents then begin thinking about

pages 30-32




Embedded Formative Assessment
Critical Juncture Lesson 1.9

@ Critical Juncture Assessment 1a: Applying Understanding of Molecules to Model

Tailor instruction: Students will have two opportunities to show
understanding of these two ideas—different substances are made of
different molecules, and molecules have properties that determine the
distance traveled in chromatography—in this lesson (their revised
nanovision models of chromatography) and again in Lesson 1.10 with their
written scientific explanations. If a large portion of the class does not show
an understanding of the two ideas in either their drawn models or in their
written explanations, refer to the ideas for tailoring instruction in Critical
Juncture Assessment 1b: Explaining Chromatography (in Lesson 1.10).

notebook), focusing on whether students included these two elements. Amplify.



Critical Juncture Assessment

| Unit Overview Chaptel’s

° e Chapt
Le S S On 1 R 9 , ACthlty 2 Pﬂ:::z eioticts Chapter 1: Why did the food coloring separate into different dyes? ®

Planning for the Unit A

Unit Map

Progress Build

Getting Ready to Teach

Materiais and Preparstion LESSON 1.1 LESSON12 LESSON1.3
Pre-Unit Assessment Introducing Food Science Made of Matter

Science Background
Standards at a Glance

Taacher Referances A

Lesson1.9:

s 4 5 LESSON 1.4 LESSON15 LESSON 16
ﬁlevésing- Chr OIlla'to grap hy Separating a Food-Coloring  Exploring Another Model Nanovision Models of
OaES Mixture of Ch ph Ch graph

@ Printable Lesson Guide

LESSON17 LESSON 1.8
Lo i F pary—— 3 comderrgunsuncs L Break It Down Evaluating Revising Chromatography
Word Rltinstigs Revied Nanovsionhlodels Chromatography Models Models

Overview Overview
Materials &
Preparation Students first review the ideas they've been learning about by Classroom Slides 1.9 | PowerPoint
Differentiation engaging in the Word Relationships routine, which prompts them to LESSON 110
Standards use academic vocabulary in a discussion of key ideas. Then, students lassroom Slides 1.9 | Google Slides Explaining
Vocabulary consider what they know about molecules and the separation of Chromatography
Unplugged? mixtures to create their revised nanovision models to submit to the G Al Proj

president of Good Food Production, Inc. These revised models will

serve as the first part of a two-part Critical Juncture Assessment of @ Modeling Matter Investigation Notebook,

students’ of differences in the properties of the pages 30-32 _—

substances’ molecules. (The second part, in Lesson 110, is a written
explanation on the same topic.) Students then begin thinking about



Lesson 1.9: Revising Chromatography Models Activity 2

Name: Date:

Revised Nanovision Model of Chromatography

Turn to page 32 in your notebooks.

1. Draw shapes for each molecule in the Key.

2. Draw what you think happened with the water molecules and dye
molecules during chromatography.

3. Add labels to explain your ideas.

Key

Dye 1 molecule ,\
Dye 2 molecule
> am—

Dye 3 molecule

Make your revised
model. Remember to

L

draw the shapes of the
different molecules in the
32 Modeing Matter—Lesson 19 key'

© The Regents of the University of California. All rights reserved. c R I T I cA L J U N cT U R E



© Ine

Turn to page 32 in your noteosis

z

Make your revised

model. Remember to
draw the shapes of the
different molecules In the
key

- Teacher action:

Read the directions on the notebook page out loud. As students work, circulate and remind students to make sure that their models explain
what they think happened. Encourage them to add labels as needed. Note that this is the first part of a two-part assessment. You will use
students’ models, as well as the explanations they will write in the next lesson, as a Critical Juncture Assessment.

Critical Juncture Assessment 1a:

Applying Understanding of Molecules to Model Chromatography

Assess understanding: Students’ final nanovision models provide an opportunity to assess their understanding of different substances as
made of unique molecules and of molecules’ properties as determining substances’ observable behavior. In their models, students should
1) represent the molecules of the different-colored dyes as different from one another (e.g., the red dye molecules should be shown as
different from the yellow dye molecules) and 2) show and describe differences in the molecules’ size and/or strength of attraction to the
paper as determining how far they travel (e.g., smaller molecules or more weakly attracted molecules travel farther). After class, review
students’ revised models of chromatography (page 32, Revised Nanovision Model of Chromatography, in the notebook), focusing on
whether students included these two elements.

Tailor instruction: Students will have two opportunities to show understanding of these two ideas—different substances are made of
different molecules, and molecules have properties that determine the distance traveled in chromatography—in this lesson (their revised
nanovision models of chromatography) and again in Lesson 1.10 with their written scientific explanations. If a large portion of the class does
not show an understanding of the two ideas in either their drawn models or in their written explanations, refer to the ideas for tailoring
instruction in Critical Juncture Assessment 1b: Explaining Chromatography (in Lesson 1.10).

Kegents of tne UNIVersity of Lailtornia. All rignts reservea.



Formative Assessments

Work time

Explore the Critical
Juncture Assessments

Modeling Matter

Printable Teacher Guide v

Unit Overview

Chapters

Printable Resources

Planning for the Unit A
Unit Map
Progress Build
Getting Ready to Teach
Materials and Preparation
Science Background
Standards at a Glance

‘ eacher References ~

Lesson Overview
Compilation
Standards and Goals
3 3.D Statements
Assessment System

Embedded Formative
Assessments

Books in This Unit
Apps in This Unit

Opportunities for Unit
Extensions

Offline Preparation

Unit Overview 8

What's in This Unit?

Most people’s greatest exposure to physical and chemical changes—at least those changes that are easily discernible—is through
food and cooking. Like most everything else, foods are comprised mostly of mixtures, and the kitchen is the locale where we
separate, dissolve, cool, heat, whip, emulsify, and further transform foods for some desired outcome. While experimenting with
foods and their transformation has been happening since the dawn of humans, it has only been in the past century or so that food

Read more >

Chapters
Chapter 1: Why did the food coloring separate into different dyes? @

LESSON 11 LESSON12 LESSON13
Pre-Unit Assessment Introducing Food Science Made of Matter

LESSON 1.4 LESSON15 LESSON16
Separating a Food-Coloring  Exploring Another Model Nanovision Models of
Mixture of Ch h h h

© 2020 The Regents of the University of California
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Embedded formative assessments

Reflection

In 1-2 sentences, describethe @ """""""""""" @

relationship among;:

e Progress Build
e On-the-Fly Assessments
e C(ritical Juncture Assessments

® ® O

® ® O

Level 1

Level 2



Questions?

Amplify.



End-of-Unit Assessment




K-5 Assessment System

Pre-Unit | NN N @ ________________________ End-of-Unit
Assessment Assessment

® & O ©

Level 2

® ® ® ©

Level 1

Amplify.



End-of-Unit Assessment

3-dimensional assessment opportunity

e Summative assessment of
mastery of science concepts

e Formative assessment of
Science and Engineering
Practices




End of Unit Assessments

What are students being asked to do?

Problems with
Good Food Production, Inc.s
New Salad Dressing

Why do the oil and vinegar separate
into layers when they are stirred
together, but completely mix when
lecithin is stirred in?

We do not
want our
salad
dressing to
separate

We do not
want
sediments
in our salad
dressing.




3 Dimensional Learning

The assessment task in this lesson provides guidance for assessing student understanding of the
following standards:

Science and Engineering Practices
+ Practice 6: Constructing Explanations and Designing Solutions
» CEDS-EI: Construct an explanation of observed relationships (e.g., the distribution of plants in
the back yard).
+ Practice 8: Obtaining, Evaluating, and Communicating Information
» INFO-E5: Communicate scientific and/or technical information orally and/or in written formats,
including various forms of media and may include tables, diagrams, and charts.

Disciplinary Core Ideas
» PSL1.A: Structure and Properties of Matter:
» PS1.A-El: Matter of any type can be subdivided into particles that are too small to see, but even
then the matter still exists and can be detected by other means... (5-PS1-1)
» PS1.A-E3: Measurements of a variety of properties can be used to identify materials.
Crosscutting Concept
» Scale, Proportion, and Quantity
» SPQ-El: Natural objects and/or observable phenomena exist from the very small to the
immensely large or from very short to very long time periods.



Question: Why do the oil and vinegar separate into layers when they are stirred together, but
completely mix when lecithin is stirred in?

Rubric 1: Assessing Students’ the Practices of i d
Obtaining, Evaluating, and Communicating Information
Rubric 1 focuses on the first two criteria (causal and explanatory. clear and well- crgamzed) andis

designed to monitor and support smdems a lop dexterity with th

For to monitor students’ progress by indicating
the degree to whi fluency with
Importantly, through regular opp for

and mastery of the practice s outsids the scope of asingle it Thus, this rubric s ntended fo guide
formative feedback to students rather than assign summative grades. It features targeted questions
ateacher may use to assess a and feedback for futur
encounters with the practice.

Note that while ided in this rub reflect the the
unit, students may provide alternate accounts that, if causal and explanatory in nature, stil represent
tive i i

Rubric 1: Students’ the ions and
Obtaining, Evaluating, and Communicating Information
Criteria Description of level Level
Causaland | The writing does not go beyond, or add to, what was observed toexplain | O
why together.
Doesthe Possible feedback: You described what the salad dressing looked like
he . but why
beyond, or add | separate and sometir te or to
to,whatcan | mix together?
beobserved I O oes beyond describing the observable interactions of the 1

to explain the

ingredients to propose:
non-mixing and

+ whythe oil and vinegar initially separated, but the addition of the

mixingof the lecithin resulted in mixing (e.g., that the mixing was caused by
ingredients? .
molecules getting mixed up).
OR
+ why different molecules interact in different ways (e.g.,different

lecul ess attracted andto
molecules of other ingredients).

Possible feedback: You gave a partial explanation (e.g. that the mixing was
). but can you expl why
differently with and without

that . why

End of Unit Assessmemt Rubric

Rubric 2: dent of Science Ideas in the Unit
Rubric 2 considers whether students ith the relevant that
tudents inthe unit. by tallying the points for

each science idea demonstrated, as described on the. next page.

sofar?

(Note that
students need
not explicitly
cite classroom
examples

or data, as
long as their
descriptions
are consistent
with the science
ideas learned.)

Evidence could include:
« The explanation describes mixing as a result of a high attraction
between the molecules of two or more substances.
lecithin molecules are highl
attracted to both oil molecules and vinegar molecules, all three kinds
of molecules will stay together (mix).

Rubric 2: Assessing Students’ of the Science Id the Unit
Criteria Questions to keep in mind Score
Doesthe

evidence particles that are too small to be seer? (1 pmnn
_— Evidence could include:

that vinegar, oil, made
explanation Ui
consistent with ormolecules teractions of ncividual
therelevant  |* individual
stioree for the mixing or separation of ingredients.
ideas that Doesthe that the particles that make up
studentshave | materials have properties that explain why ingredients sometimes mix?>
experienced | (1point)

Rubric 3: nt of Concept of Scale,
Propomon. and Qu-nmy
concept of Scale. Proportion,
and Quantity This by tallying the points
h

for

next page.

Rubric 3: Assessing Students’ Understanding of the Crosscutting Concept of

Scale, Proportion, and Quantity

Does the that the particles that make
teials have properties that explain

separate? (1 point)

Evidence could include:

that oil and vinegar the
vinegar molecules were not highly attracted to the oil molecules, but
they were highly attracted to other vinegar molecules.

Total (0-3)

lecithin)?

(continued on next page)
Modeling Matter: The Chemistry of Food (Grade 5)

© TneRegents ot Unnersty of Clforni 3

Modeling Matter: The Chemistry of Food (Grade 5)

Criteria Questions to keep in mind Score

Does the i bject tat
evidence le and also at a scale that is the naked

2

Does the &ye7 (Lpoint)
explanation use
changes that
heppen at one Doss for mixing of
scale to account
. e t particles that Il be
or something | 0 e naked s eye? (1 point)
thatcanbe
observed at
another scale?

Total (0-2)

Modeling Matter: The Chemistry of Food (Grade 5)
RN ——— 6




End-of-Unit Assessment

Work time

e (Open your Participant
Notebook to page 12.

e Score the three student
responses (page 16) with rubrc
2 only (science ideas).

e Come together with your group
and discuss your scores.

e Share out




End-of-Unit Assessment

Lesson 3.7:
End-of-Unit Assessmenlt

Go to the The End-of-Unit Writing

and the End-of Unit Assessment

 neseriesson

Guide on the lesson page m Overview

Materials &
Exepanition Students’ Explanations
Differentiation
. Standards This lesson, write e
Com a re Ou r SCO reS Wlth the R the president of Good Food Production. Inc., serves as the end-of-unit
Un, a2 T d ed to reveal
students’ pts; the
crosscutting concept of Scale, Proportion, and Quantity; and the.
Using the information that
H H tudent: text and . a5 well as their
stugent res ponses In the gulae. ek o
drawing tudents write
f why the Ingredients g
will stay mixed. Before starting to write, the teacher guides the class
. . . on their learning by ad dels they's
Discuss W|th our erou |f there N e MakiS s S s e s
Lesson 3.6) about their and model

and they review the features of a scientific explanation. Students
finis

. writing, the class directs the teacher to make their salad dressing,
and they review what they have learned along the way. The class then

were any differences. el e
have done as food scientists in the unit. The purpose of this lesson s
for students to apply all they have learned to communicate kke &
scientist in order to answer the Unit Question: What happens when
two substances are mixed together?

Digital Resources

@ Ciassroom Siides 3.7 | PowerPoint
P Classroom Slides 3.7 | Google Slides
(] AllProjections

ol Wy Explabnkeg Emmialtions 1
Salad Dressing. Version A copymaster

g End-of-Unit Writing: Explaining Emussters in
Salad Dressing, Version 8 copymaster

Assessment Gusde: Assessing Students’ End-
3 of-Unit Explanations About Emulsifiers in

Optionst:Chapter 3 Home investigation:
@ Molecules in Salad Dressing Quiz copymaster

(2 Models Chart: Completed

g Vodsling Mattar imestigaton Notsbook. page
8



End-of-Unit Assessment

Form A and B

Digital Resources
@ Classroom Slides 3.7 | PowerPoint

g Classroom Slides 3.7 | Google Slides

End-of-Unit Writing: Explaineng Emutsifiers in
Salad Dressing, Version A copymaster

End-of-Unit Writing: Explaining Emulsifiers in
@ Salad Dressing, Version 8 copymaster

sessment Guide: Assessing

Optionat: Chapter 3 Home Investigation:
@ Molecules in Salad Dressing Quiz copymaster

{3 Models Chart: Completed

Matter page

Name: Date:
End-of-Unit Writing:
Explaining Emulsifiers in Salad Dressing
1. Write a scientific exph jon that the ion below.

2. Your explanation should include:
« atopic sentence that answers the question.
* supporting sentences that tell what happens and why.
3. Your audience is the president of Good Food Production, Inc.

Question: Why do the ol and vinegar separate into layers when they are
stirred together, but completely mix when lecithin is stirred in?

Modeling Motter—Lesson 37 (Version A)

Name: Date:

End-of-Unit Writing:
Scientific Explanation of Emulsifiers in Salad Dressing

1. Write a scientific explanation that answers the question below.
2. Your explanation should include:

+ atopic sentence that answers the question.

« supporting sentences that tell what happens and why.
3. Your audience is the president of Good Food Production, Inc.

Question: Why do the oil and vinegar separate into layers when they are
stirred together, but completely mix when lecithin is stirred in?

Oil and vinegar separate into layers when they are stirred together, but
completely mix when lecithin is stirred in b:

When we stirred just the oil and vinegar together, we observed that

This happened because

Modeling Matter—Lesson 3.7 (Version B)




Assessment System

Reflection

How do the Progress Build
and assessments work as a
system?

What are the benefits of this
system for students? For
teachers?

K-5 Assessment System

{

Pre-Unit

Assessment

®

®

J

Level 1

@ ........................ End-of-Unit
Assessment
® ® ® ©
Level 3



Lunch Break




Additional formative assessment information

Student Self-Assessments

dofeachanter ® ® ®

e Grades K-1: Pair Share activity ® © 06
e Grades 2-5: Independent Level 3
Investigation Notebook activity ® ® O

Level 2
® ® O

Level 1




Additional assessment information

End of Unit Assessments

Chapter 4: Why is there more water vapor high up over Wg

LESSON 4.1 LESSON 4.2 LESSON 4.3
Investigating the Investigating Rain¥ End-of-Unit Assessment
Movement of Water Vapor  Distribution Part1

LESSON 4.4 LESSON 4.5

How the Earth System Final Design Iterations
Explains Dinosaur

Extinction

Chapter 5: How can East Ferris turn wastewater into clean freshwater? ®

A

Investigating Wastewater ~ Chemical Reactions Chemical Reactions at the
Treatment Everywhere Nanoscale

LESSON 5.2 LESSON 5.3

LESSON 5.4 LESSON 5.5
Controlling Cheliille End-of-Unit Assessment
Reactions Part 2




Questions?

Amplify.



Resources for NGSS progress monitoring

NGSS Benchmark assessments

Plant and Animal Rela

e Accessible in the Global
Navigation menu

e Grades 3-5

e 4 assessments per grade

Lesson Briet MowDoPucts Get Water =
4 Actiities) and Surgnt?

Overview
Materials &
Preparation
Differentiation
Vocabulary
Unplugged?

MOME  CURRICULUM  CLASSWORK (2

REPORTING [

Lesson
Exploring Pla

|

Roots snd Lesws < Massuring Rosts and 4 .
g D il 4 Detriafing Park Parts

Overview

I this lesson, students are introduced to the new Chapter Question
Why aren't the chalta seeds getting what they need to grow? Students
observe roots and leaves from a variety of plants and draw and
measure one example of each, Students consider how a plant’s roots
and leaves might help the plant get what it needs to grow. Students
begin to think of a plant as a system composed of interdependent
parts that heip it meet its needs. The purpose of this lesson is to
invite students to consider what they already know about plant parts

Digital Resources
@ Classroom Slides 2.1 | PowerPoint

[ Classroom Slides 2.1 Google Slides.

All Projections

) Setting a Purpose chart: Completed




Resources for NGSS progress monitoring
3D Assessment Objectives

Located in the Unit Guide
|dentifies where each
dimension of the target
Performance Expectations
are assessed in the unit, in
the grade, orin the
grade-band.

2-LS2-1. Plan and conduct an investigation to determine if plants need
sunlight and water to grow.

SEP: Planning and Carrying

Out Investigations

Needs of Plants and Animals
(Grade K)

OTFA 7: Lesson 2.3, Activity 3
OTFA 10: Lesson 3.1, Activity 2

Pushes and Pulls (Grade K)
PRE: Lesson 1.1, Activity T
OTFA 4: Lesson 2.1, Activity 2

Sunlight and Weather (Grade K)
OTFA 2: Lesson 2.1 Activity 4

INV: Lesson 4.1, Activities 3 + 4 (S)
OTFA 14: Lesson 5.2, Activity 4

Light and Sound (Grade 1)
OTFA 2: Lesson 1.3, Activity 3
OTFA 7: Lesson 3.1, Activity 2
INV: Lesson 4.1, Activity 3 (S)

Spinning Earth (Grade 1)
OTFA 7: Lesson 3.1, Activity 2
OTFA 8: Lesson 3.3, Activity 4
OTFA 11: Lesson 4.1, Activity 2

Plant and Animal Relationships
(Grade 2)

OTFA 4: Lesson 1.6, Activity 4
OTFA 9: Lesson 3.3, Activity 3
OTFA 12: Lesson 4.1, Activity 4
OTFA 13: Lesson 4.2, Activity 4
INV: Lesson 4.3, Activity 4 and
Lesson 4.3, Activities 1-4 (S)
OTFA 14: Lesson 4.3, Activity 3

DCI: LS2.A: Interdependent

Relationships in
Ecosystems

Plant and Animal Relationships
(Grade 2)

PRE: Lesson 1.1, Activity 3

CJ 1: Lesson 1.7 Activity 2
OTFA 7: Lesson 2.3, Activity 3
CJ 2a: Lesson 2.4, Activity 3

CJ 2b: Lesson 2.5, Activity 3
INV: Lesson 4.3, Activity 4 and
Lesson 4.3, Activities 1-4 (S)
EOU: Lesson 4.4, Activity 3 (S)

CCC: Cause and Effect

Pushes and Pulls (Grade K)
PRE: Lesson 1.1, Activity T
EOU: Lesson 6.3, Activity 1 (S)

Sunlight and Weather (Grade K)
PRE: Lesson 1.3, Activity 4
OTFA 13: Lesson 4.4, Activity 1
EOU: Lesson 5.6, Activity 1 (S)

Animal and Plant Defenses
(Grade 1)
OTFA 3: Lesson 1.4, Activity 3

Light and Sound (Grade 1)
PRE: Lesson 1.1, Activity 1
OTFA 3: Lesson 1.4, Activity 3
OTFA 9: Lesson 3.6, Activity 1
INV: Lesson 4.1, Activity 3 (S)
EOU: Lesson 4.6, Activity 1 (S)

Changing Landforms (Grade 2)
OTFA 5: Lesson 2.4, Activity 2

Properties of Materials (Grade 2)
OTFA 8: Lesson 2.3, Activity 5
OTFA 16: Lesson 4.3, Activity 4
EOU: Lesson 4.4, Activity 2 (S)




Generating grades

Group collaborative discussion

What are your district’s grading
requirements for science?

How will you use Amplify Science
assessments to generate grades?




Questions?

Amplify.



Plan for the day

Introduction
Assessment System
Progress Build
Assessments
Model Lesson
Planning

Closing

© 2018 The Regents of the University of California
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Modeling Matter

Problem: Why is the food coloring from Good Food
Production, Inc. not exactly the same as Red Dye #75 and
may include a harmful dye?

Role: Food Scientists

engage in two investigations, one to identify a potentially hazardous food dye
in @ mixture, and the other to create a good-tasting and visually appealing
salad dressing that does not separate into layers and contains no sediment.




Coherent Storylines

~again after
mixed?
'

Why did the food
coloring separate into
different dyes?




Coherence
Flowchart

Unit Anchor
Phenomenon

Problem students work
to solve

Modeling Matter: The Chemistry of Food

The food coloring from Good Food Production, Inc., is not exactly the same as Red Dye #75.
How can we help Good Food Production, Inc. figure out if their food coloring includes a harmful dye?

Chapter 1

Chapter 1 Question

Evidence sources and
reflection opportunities

Chapter-level Anchor
Phenomenon

Application of key
concepts to the problem

Why did the food coloring separate into different dyes? (introduced in 1.5)

— ¥

Good Food Production, Inc.’s food coloring separated into different dyes. ]

+ Use and discuss the Fan Model of
+ Observe and record ch 1.5]
properties of food mixtures ‘9“'3"""’”"""""‘“"““ uanmauuu(uninmonmmu
2 wmamuz) dlgluwu.e) first by drawing, then with
. lhedr!(::n:logwmmhodm + Read Break it Down (1.7)

+ Observe the Pasta Model and discuss in refation
to chromatography (1.4)

. wnhaboulmnm.Iuanbemand
different (1.4)

+ Revise nanovision models (1.9)
+ Write explanations to answer the Chapter 1 Question (1.10)

can make to answer the
Chapter 1 Question

mixture that are carried up me pape( by the water are attracted to the water and mix with it. As the water travels up the paper, different kinds of
molecules travel different d their molecul

are different sizes or have a different attraction to the paper.

[ Explanation that students J [The different dyes that are mixed together have different properties (colors), so they are made of different molecules. The molecules in the ]

62018 Thu Ragersts of e Univarsty of Cablomas. Al rghts nessrveet

Amplify.



Modeling Matter

Chapters

Leading up to our
model lesson

LESSON1.1
Pre-Unit Assessment

LESSON14 LESSONL1S LESSON 1.6
Separating a Food-Coloring  Exploring Another Model Nanovision Models of
Mixture of Chromatography Chromatography

LESSON 17 LESSON 18 LESSON 1.9
Break It Down Evaluating Revising Chromatography
Chromatography Models Models

LESSON 1.10

Explaining
Chromatography



Modeling Matter

Model lesson 1.4

Chapters

Chapter 1: Why did the food coloring separate into different dyes? ®

LESSON 1.1 LESSON1.2 LESSON 1.3
Pre-Unit Assessment Introducing Food Science Made of Matter

LESSON14 LESSON 1.6
Separating a Food-Coloring JExploring Another Model Nanovision Models of
of Chromatography Chromatography

LESSON17 LESSON 18 LESSON 1.9
Break It Down Evaluating Revising Chromatography
Chromatography Models Models

LESSON 1.10

Explaining
Chromatography



Embedded Formative Assessments

Teacher References A

i\/iodeling Matt

@ Printable Teacher Guide v

Unit Overview

Chapters

Printable Resources

Planning for the Unit A
Unit Map
Progress Build
Getting Ready to Teach
Materials and Preparation
Science Background
Standards at a Glance

feacher References ~

Lesson Overview
Compilation

Standards and Goals
3D Statements
Assessment System

Embedded Formative
Assessments

Books in This Unit
Apps in This Unit

Opportunities for Unit
Extensions.

Offline Preparation

Unit Oven

Lesson Overview
Caempliation

Standards and Goals
3-D Statements
Aszessment System

Embedded Formative
Aszessments

Bcoks In This Unit
Apps In This Unit

Opportunities for Unit
Extensions

What's in This Un Offline Preparation

Most people’s greatd
food and cooking. Li
separate, dissolve, cf
foods and their trang

Read more >

Chapters
Chapter 1: Wi

LESSON 11
Pre-Unit Assessme

Additional 3-D A e
To assess students on their early understanding of the practice of Dbtaining, Evaluating, and Communicating Informatian (SEP
8). check to see if students are having difficulty interpreting the visual representations on pages 6-7 of Made of Matter. I
students are able to cerrectly determine the size ordering of the dems from the information cantained in the visual
representations, this is a step towards being able to comprefiend complex texts to summarize and obtan scientific and techaical

ideas.

Lesson 1.4, Activity 5
On-the-Fly Assessment 3: Students’ Ideas About Molecules

Look for: Some studenis may express alternate conceptions abaut molecules. For exampe. it is common for students to think
that molecules are shaped exactly like some of the madels they've seen or that melecules have diferent colors. Make a note of
any students who seemn to hawve these ideas based cn the Shared Listening descussion as well as on their written responses,

Now what? When a student expresses an incorrect idea, there is no need to correct or contradict. Instead. ask that student {o
describe evidence that supports his view. Then, ask students wha have other ideas to describe what they think happened and
elicit how their evidence supports their ideas. A mayar goal of the unit is for students to revise their ideas about malecules as they
gather more information and evidence. Therefare, you can make note of students” alternate conceptions but resist the natural
temptation to correct student= at this point.

NGSS connection: This formative assessment reveals student knowledge and use of Disciplinary Core Idea PS1A: Structure and
Properties of Matter (PSLA-E1L: Matter of any type can be subdivided into particles that are toc small to see, but even then the
matter still exists ...

AS R Opportunit
To assess students on their early understanding of the practice of Developing and Using Madels (SEP 2), ask students what
Smitaticns the Pasta Mode! has. If students are struggling to identify specific limitations of the madel, suggest that students
consider why i would be dificult to use the Pasta Moded to predict which dye color would rse the highest. [The model explains
haw melecules could be different, but does not attempt te madel the specific differences between the dye malecules. ]

See the Modefing Matler Crasscutting Concept Tracker (in Digital Rescurces for Lesscn 11) to track student progress across the
unit with the cresscutting concept of Scale, Proportion, and Quanbty, and for prompts that can be used ta elict further evidence

of student understanding of the crosscutting concept.

LESSON 1.4
Separating a Food-Coloring
Mixture

LESSON15

Exploring Another Model

of Ch h

LESSON 16

Nanovision Models of

Ampl
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Classroom connection

C O].].e Cting fO rmative a.S S e S S ment da.ta. Amplify Science sample assessment data collection tool

Plan ahead for what you're looking
and ||Sten|n g fo r. Student Name Lookfor 1 | Lok for 2 | Notes

Create a system that's easy for you
to use.




The Lesson Brief

Lesson1.4:
Separating a Food-Coloring
Mixture

’

8 Printable Lesson Guide

TEACHER LED DISCUSSION o HANDS.ON ¢ HANDS ON ¢ TEACHER LEDDISCUSSION o WRITING /
Introducing the Harmful- - Separating the Focd . Making the Pasta Madel b Discussing - Writing About Molecules
Dye Context Coloring Chrormatography Results

Ty RESET LESSON

Overview Overview Digital Resources
Materials &
Preparation Students are introduced to their first official assignment as food ° Classroom Slides 1.4 | PowerPoint
Differentiation scientists—to identify whether Good Food Production, Inc.'s food
Standards coloring contains a potentially harmful dye. The class observes how 5 Classroom Slides 1.4 | Google Slides
Vocabulary water “climbs” a paper strip, and then students use the technique of
Unplugged? chromatography to separate the food coloring into its component GJ All Projections

dyes. Chromatography is a separation technique that involves having

a solvent (in this case, water) travel up a medium (in this case, paper) @ Classroom Videos 14 | Zip

through a test mixture (in this case, food coloring). Different
substances travel different distances up the paper, resulting in the
separation of the test mixture. After students have started their & c

(@ Chromatography Observations chart

graphy Diagram: C

chromatography tests, the teacher uses pasta shapes to model what
may be happening in a chromatography test on the nanoscale. This {5 Matter Chart: Completed

mandel helns stiidents see that the nronerties of differant tunes of



Patterns of Earth and Sky

Materials for Lesson 1.5 For the Class

For the Class: . 1 strip of chromatography paper
Materials & Preparation . 3 bottles of food coloring (red, blue, yellow)
For the Classroom Wall . 5 large plasiic oups
e key concept: All molecules of one substance are exactly the same, and they e 1smallplastic cup
are different from molecules of any other substance. i large pasta (penne or shells)
° Matter chart ° small pasta (orzo)
. Properties of Matter chart ° medium pasta (elbow macaroni)
. 1-2 toothpicks*
° 2 sheets of chart paper®
° 1 sheet of paper towel*
For Each GI’OUp of Four Students . 1 large clear container with lid (at least 16 o0z.)*
° 1 tray* ° pitcher*
e  2large plastic cups e water
° 2 prepared strips of chromatography paper ° marker
° 2 pencils* . masking tape*
° 2 small pieces of masking tape* ° clear tape”
° 4 small pieces of clear tape* . 1 pencil*

. 1 pair of scissors* . 1 pair of scissors*



Partner Reading Guidelines
° 1. Sit next to your partner and place the book between you.
2. Take turns reading.
3. Read in aquiet voice.
4. Be respectful and polite to your partner.

5. Ask your partner for help if you need it. Work together to make sure you

Classroom Wall
“EHEEE "Rl e

Problem:
Unit Question: What happens when two substances are mixed together?

Chapter 1 Question: Why did the food separate coloring into chabulary:
different dyes? mixture
observe

Investigation Question: How are different substances property
different? substance
. atom
Key Concept: Key Concept: matter
model
molecule

o
P—
—
e
—
o
-

BT HENT EEE ERE
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Lesson 1.4: Separa’u j a
Food-Coloring Mixture



Activity 1
Introducing the
Harmful-Dye Context



i

v A M QA m

To: Food Science Lab
From: Lauren Harold, President, Good Food Production, Inc.
Subject: Test for Harmful Food Dye

Dear Food Scientists,

Customers are concerned about food products that contain Red Dye
#75. Some people believe that Red Dye #75 causes health problems in
children. Good Food Production, Inc. wants to make sure our customers
are safe!

We need to test the food coloring that’s used in many of our products to
see if it might contain red food dye, so we know if we need to submit it
for further testing. Please determine whether our food coloring is a pure
substance or whether it is a mixture. If it is a mixture, please determine
whether red dye is part of the mixture.

Sincerely,
Lauren Harold, President
Good Food Production, Inc.



Lesson 1.4: Separating a Food-Coloring Mixture Activity 1

This is the food dye that might be harmful,
Red Dye #75.

© The Regents of the University of California. All rights reserved.



Lesson 1.4: Separating a Food-Coloring Mixture

This is the food coloring
that Good Food
Production, Inc. uses in
many of its products.

We will test to find out if
it is a mixture that could
contain Red Dye #75.

Activity 1



Activity 2
Separating the
Food Coloring




Lesson 1.4: Separating a Food-Coloring Mixture Activity 2

Let's take a look at
something that is part of
the chromatography test,
which we'll use to
investigate the food
coloring.






https://docs.google.com/file/d/1jD1uj5QK_4NyKoUDzvSOoz8G16ydXMME/preview

Lesson 1.4: Separating a Food-Coloring Mixture

Chromatography Diagram

<~
Chromatography
T paper
AN N
= Pencil line
\_’{yl Food coloring
\ &/\ water

Activity 2

In chromatography, a
paper strip is dipped into
water, as we just saw.

n a chromatography test,
nowever, the paper also
nas a test mixture on it.




Lesson 1.4: Separating a Food-Coloring Mixture

Chromatography Diagram

<~
Chromatography
paper
= — Pencil line
< Food coloring

\ &K
water

You will hang the paper strip so the
bottom touches the water.

&
What do you predict will
happen?

Activity 2



Lesson 1.4: Separating a Food-Coloring Mixture

Name: Date:

Using Chromatography to Separate a Mixture

Turn to page 9 in your notebooks.

2

. Draw a pencil line. On the paper strip, draw a pencil line along the top
edge of the food coloring.

N

Attach the paper strip so it hangs in the water, but the food coloring

is still above the water. Tape the top of the paper strip to a pencil. The
bottom of the paper strip should just touch the water in the cup, and the
food coloring should remain above the water.

w

. Start the chromatography test by hanging the paper strip in the water.
Place the pencil across the top of the cup.

Let's review the
Y directions.

chromatography paper

pencil line

food coloring

water

Modeling Matter—Lesson 1.4 9

©2018 The Regents of Alrghts resarved. & pnotacopy
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Lesson 1.4: Separating a Food-Coloring Mixture Activity 2

Chromatography Test

Step 1 Step 2 Step 3

Draw a pencil line. Tape the top of the paper Place the pencil across
strip to a pencil so that the top of the cup to
the paper strip will hang in begin the test.

the water, with the food
coloring still above the
water.



Activity 3

Making the Pasta Model



Lesson 1.4: Separating a Food-Coloring Mixture

While we wait, let’'s look
at a model to help us
understand how
chromatography works.

In this model, each cup
contains a different
substance.

Activity 3



Lesson 1.4: Separating a Food-Coloring Mixture

© The Regents of the University of California. All rights reserved.

Today you will pretend to have
nanovision goggles.

(5

Put on your imaginary
nanovision goggles to
make things look billions
of times larger than they
really are.

Activity 3



Lesson 1.4: Separating a Food-Coloring Mixture

Activity 3

In this model, each piece of pasta
represents a molecule.

&
What do you notice about
the molecules?



Lesson 1.4: Separating a Food-Coloring Mixture

Activity 3

Let's think about the substances in our
model one substance at a time.

-
Are the molecules of this

substance the same or
different?



Lesson 1.4: Separating a Food-Coloring Mixture Activity 3

Key Concept

All molecules of one substance are exactly
the same, and they are different from
molecules of any other substance.



Lesson 1.4: Separating a Food-Coloring Mixture Activity 3

Remember that we are investigating these
guestions:

How are different kinds of molecules
different? How are molecules similar?



Lesson 1.4: Separating a Food-Coloring Mixture

Matter

2
substance @ é/j

I
molecule %:?
!

atom O

We can add substance to
our chart.

As we just noted in our
key concept, all
molecules of one
substance are exactly
the same.

Activity 3



Lesson 1.4: Separating a Food-Coloring Mixture Activity 3

Pasta Model: Making a Mixture

Step 1
Three volunteers will pick up the cups of pasta representing
each of the substances in our model.

Step 2
The volunteers will pour all three cups of pasta into the
container at the same time so all the pasta types mix together.

Step 3
Let's observe the mixture we have created.

© The Regents of the University of California. All rights reserved.



Lesson 1.4: Separating a Food-Coloring Mixture

Matter

. %
%A

mixture

I

substance @C%
b T TP o=

molecule %?

I

atom O

Activity 3

Mixtures are made out of
different substances and
include more than one
kind of molecule.

Let's update our chart
again.



Lesson 1.4: Separating a Food-Coloring Mixture Activity 3

¥

How could we separate
the mixture in our model
back into three separate
substances?




Activity 3

Lesson 1.4: Separating a Food-Coloring Mixture

Let's try shaking the container to
separate the mixture.

&
Observe what happens
when the container is
shaken.




Lesson 1.4: Separating a Food-Coloring Mixture

Activity 3

-

What was it about the
molecules in the pasta
mixture that allowed the
mixture to separate when
the container was
shaken?



Lesson 1.4: Separating a Food-Coloring Mixture

Properties of
substances

Properties of
molecules

color
smell

texture

shape

size

We just figured out that
molecules have
properties.

Let's add what we've
learned to our chart
about properties.

Activity 3



Activity 4
Discussing
Chromatography Results



Lesson 1.4: Separating a Food-Coloring Mixture Activity 4

Finishing the Chromatography Tests

» \

Step 1 Step 2 Step 3
Lift the paper strip out of Carefully remove the tape Let the strip dry by
the cup. holding the paper to the leaving it on your tray.

pencil.

© The Regents of the University of California. All rights reserved.



Lesson 1.4: Separating a Food-Coloring Mixture Activity 4

Chromatography Observations

We can use this chart to record what
you observed.

&
What happened in the
chromatography test?

© The Regents of the University of California. All rights reserved.



Lesson 1.4: Separating a Food-Coloring Mixture Activity 4

&
What colors of dye do you see in your
chromatography strip?

Based on these observations, was the food
coloring a substance or a mixture?

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee



Lesson 1.4: Separating a Food-Coloring Mixture Activity 4

&

|s it possible that the
harmful Red Dye #75 is
in the food coloring
mixture?

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee



Lesson 1.4: Separating a Food-Coloring Mixture

Activity 4

(5

Cut your
chromatography strip in
half. Each partner gets
half.

Tape your half to page 9
in your notebook.



Activity 5

Writing About Molecules



Lesson 1.4: Separating a Food-Coloring Mixture Activity 5

Remember that we are investigating these
guestions:

How are different kinds of molecules
different? How are molecules similar?



Lesson 1.4: Separating a Food-Coloring Mixture

Shared Listening

Activity 5

Step 1

| will ask a question.
Partner A shares for one
minute while Partner B
listens.

© The Regents of the University of California. All rights reserved.

Step 2

Partner B restates what
they heard Partner A say.
Partner A can correct
misstatements, if
necessary, but not add any
new information.

Step 3

Partners switch roles for
the second question.
(Partner B will share and
Partner A will listen, then
restate Partner B’s ideas.)



Lesson 1.4: Separating a Food-Coloring Mixture Activity 5

Shared Listening Question 1:

4
What are some ways that molecules can be
different from one another?

© The Regents of the UnerityofClfori. Al rights esened ON-THE-FLY



Lesson 1.4: Separating a Food-Coloring Mixture Activity 5

Shared Listening Question 2:

4
What are some ways that molecules can be
similar to one another?

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee



Lesson 1.4: Separating a Food-Coloring Mixture Activity 5

How are different kinds:‘rri:i:egcLJAI:::::ell'\:r:I?e:::j:re they similar? Tu r n to p a g e 1 0 i n yo u r n Ote b 0 0 kS °

Explain how you know. What is your evidence?

V4
Record your ideas about
how molecules are

similar and different.

10 Modeling Matter—Lesson 1.4
he gt Agrtsreserved.




Lesson 1.4: Separating a Food-Coloring Mixture

End of Lesson

e
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Break




Plan for the day

Introduction
Assessment System
Progress Build
Assessments
Model Lesson
Planning

Closing

© 2018 The Regents of the University of California
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Work time - Planning

Navigate to a lesson that you'll be
teaching in the upcoming week
that has a formative assessment
opportunity (you might want to
refer to the Embedded
Formative Assessment or
Assessment System documents
on the Unit Landing Page)

Review the assessment type and
guidance

sssssss
nnnnnnnn
uuuuuuuu

Lesson174:
Separating a Food-Coloring
MPtu

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

.....




Work time - Planning

e Download and review the classroom
slides

Lesson174:
Separating a Food-Coloring
tus

e Read the unit overview

e Read the Materials and Prep

e Read the differentiation

sssssss
nnnnnnnnn
uuuuuuuu

e Prepare any data collectors or
assessment materials needed.




Work time - Planning

Amplify Science sample assessment data collection tool

Be prepared to share out the: — B
e Lesson chosen
e Type of assessment

e “Look Fors” or “Assess for
Understanding”

e “Now What" or “Tailor
Instruction”

e Personal observations or
reflections




Share Out

Share:

Lesson chosen

Type of assessment
“Look Fors” or “Assess for
Understanding”

“Now What" or “Tailor
Instruction”

Personal observations or
reflections




Plan for the day

Introduction
Assessment System
Progress Build
Assessments
Model Lesson
Planning

Closing

© 2018 The Regents of the University of California
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Closing reflection

Based on our work today, share:

W

1-3 big points you're A question or topic
taking away from this that's still circling in
session your mind

Something that's
“squaring” (resonating)
with you from this
session



Overarching goals

[» Describe the structure and purpose of the Amplify Science
Assessment System

[ Plan for the strategic use of assessment resources to
analyze and respond to student work

this goal to

Let's connect o | W
(o

our students

Amplify.



Program Hub

AmplifyScienceProgramHub ~ weecevren LAUNGHPROGRAMS 5] TEACHER LABERTSEN ()

e Unitoverview videos

() P | ann | ng too | S Welcome Science Educators!

. . The Amplify Science Program Hub was created to provide you with resources, tools,
. R e I I l Ote a n d h y b r I d | e a r n I n g and advice for all stages of your implementation. Want a tour? Click here!

Remote and hybrid learning resources Professional Learning Resources

re S O u r C e S . Amplify Science@Home makes remote and hybrid learning Let's get started!

easier.

Additional Unit Materials

Additional resources to complement the units you're
teaching.




Additional resources and ongoing support

Seek information specific to
enrollment and rosters, technical
support, materials and kits, and
teaching support.

Amplify Chat




