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SEPs in Action

Experience the Practice
See Student Thinking

Unpack the Design
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Lesson 1
Pre-Assessment

What do you
know about
matter?

&

00:05:00

UNLEASH LEARNING

STC Middle School
Matter and Its Interactions

Investigation 1.1 Describing Matter

Investigation 1.2 The Bottle and the Balloon
Investigation 1.3 The Burning Candle

Investigation 1.4 Comparing Three Mixtures

Investigation 1.5 Reacting a Tablet

Investigation 1.6 Beads in a Bottle
Investigation 1.7 Floating and Sinking

Reacting a Tablet

Investigation 1.8 Filtering a Mixture - ﬁ
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Three-Dimensional Reflection
What practices did you actively engage in?

1. Asking questions (for science) and defining problems (for
engineering)

Performance
Expectations

Developing and using models

Planning and carrying out investigations
Analyzing and interpreting data

Using mathematics and computational thinking

2

Constructing explanations (for science) and designing solutions
(for engineering)

Science and
Engineering
Practices

Crosscutting

Concepts 8. Obtaining, evaluating, and communicating information

DLSCLPLLV\(AT‘\j
Core Ideas

~

Engaging in argument from evidence
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SEPs in Action

Experience the Practice
See Student Thinking

Unpack the Design
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MELANIE SEEGER

Worthington Hooker School
New Haven Public Schools
Grades 5/6

CLASSROOM DEMOGRAPHICS

50 min. daily instruction

Class size: 22 per section ,
IEP: 20%

504: 5% ol
MLL: 9%

SPOTLIGHT GOAL

The students will have a deeper
understanding of the science when doing
investigations, specifically understanding

SPOTLIGHT STRENGTHS analogous relationships, how tools in the

investigation are mimicking a real-world
« Notebooking phenomenon.

« Building routines STUDENT GROWTH

« 3 Dimensional teachin
g Students have grown in their
confidence and willingness to take
risks and share their thinking.

“Using the Smithsonian K-8 curriculum over
3
the past several years has strengthened my
$¥/& | teaching and helped my students grow as

SPOTLIGHT ' i
gglr:/fécjgrzt thinkers, collaborators, and problem
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What do you notice?

Analyze Authentic How is student thinking similar to or different from yours?
Student Thinking

What ideas or misconceptions are visible?
What patterns or partial understandings do you see?

What questions might students still have?
How could instruction build from these ideas?

L

00:10:00
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Investigation 1.2

Matter and Its Interactions

Lesson 1

Investigation 1.2

CARQLINA

UNLEASH LEARNING
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The Bottle and the Balloon

Materials

For you
Science notebook
@ Safety goggles
For your group
" 1 Bottle with attached balloon
1 Container with heated water
i 1 Plastic tank with ice water
1 Thermometer

Procedure

1. At this station, you and your group will observe
the effects of heat and cooling on an object

Create a data table in your science notebook to
record your observations. (See Table 1.2.)

Table 1.2. Effects of Heating and Cooling
on an Object
Temperature (°C) Observations
Heated Water
Ice Water

2. Use a thermometer to determine the
temperature of the heated water, and record
your measurement in your data table

0 Safety Warning

+ Be attentive and careful when placing the
bottle in the container of heated water.

@ Safety Warnings

* Be sure to wear safety goggles.
* Do not touch the heated water.

* Do not allow the end of the thermometer
to touch the bottom of the container.

. Place the bottle (with the balloon attached) in the

container of heated water for about 2 minutes.
(See Figure 1.4.) What happened when you
placed the bottle in heated water? Record
your observations in your science notebook

4. Use a thermometer to determine the
temperature of the ice water, and record
your measurement in your data table

5. Remove the bottle from the container of heated
water and place it in the container of ice water
for 1 minute. (If the ice has melted, you may
need to add more.) What happened when you
placed the bottle in ice water? Record your
observations in your science notebook

6. What do you think caused the balloon to react
the way it did? What evidence do you have to
support this claim?

7. Restore the station to its original condition
for the next group

Figure 1.4

Place the bottle in the container of hot
water and hold it there for about 2 minutes.

Lesson 1 / Pre-Assessment: Matter and Its Interactions
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Investigation 1.5

Reacting a Tablet

materials 4. When no further change takes place, record
the temperature of the water. How might

For you you account for the temperature change in
= Science notebook the water?

B Satety Gogokes 5. Do you think a new substance has formed?

For your group Justify your answer.
® 1 Graduated cylinder 6. Empty out the contents of the test tube and
u 1 Jar of effervescent tablets then rinse and dry it
# 1 Test tube

1 Test tube brush
I 1 Test tube rack
! 1 Thermometer

7. Restore the station to its original condition
for the next group

Matter and Its Interactions
Lesson 1

Procedure

1. At this station, you and your group will observe
what happens to the temperature of water
when an effervescent tablet is dissolved in it

@ Safety Warnings

* Be sure to wear safety goggles.
* Do not taste any part of the tablet or the
mixture in the test tube.

Investigation 1.5

. Add 10 mL of water to the test tube. Put the
thermometer in the test tube. (See Figure 1.6.)
Wait about 30 seconds and record the
temperature in your science notebook.

. Drop one piece of the effervescent tablet into
the water. What happened after the tablet was
added to the water? Record your observations
in your science notebook

Figure 1.6

Make sure you wait about 30 seconds after placing
the thermometer in the test tube of water before
you read the temperature,

m STCMS™ / Matter and Its Interactions
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Investigation 1.6 o Qi e

Investioation 1.6

Beads in a Bottle

materials 6. Using your observations, what additional things
do you know about the substances in the bottle

For you now that you have shaken it?

Science notebook

. . Do you think the number of substances in the
Safety goggles

bottle is different after you shook it? What
For your group evidence do you have to support this claim?

1 Bottle containing beads . Restore the station to its original condition

Procedure for the next group

1. At this station, you and your group will
determine if mixing results in the formation
of a new substance

. Look at the contents of the bottle, Sketch a
picture of the bottle in your science notebook.
Together with your group, discuss what you
know about the substances in the bottle
Record your responses in your science notebook

Matter and Its Interactions
Lesson 1

. How many different substances do you think
are in the bottle? What evidence do you have to
support this claim? Discuss these questions with
your group and record your responses in your
science notebook

Investigation 1.6

. Shake the bottle two times and observe it for
one minute. Record your observations in your
science notebook

. Once again, shake the bottle two times and
observe it. Sketch pictures in your science
notebook to document how the bottle changes
after shaking Figure 1.7

How many different substances do you think are in
the bottle?

Lesson 1 / Pre-Assessment: Matter and Its Interactions a
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Investigation 1.8

Matter and Its Interactions

Lesson 1

Investigation 1.8

CARQLINA

UNLEASH LEARNING
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filtering a Mixture

Materials

For you

® Science notebook

m Safety goggles

For your group

® 2 Binder clips

i1

1
1
. 1
1
1

® 1 Test tube brush
® 1 Test tube rack
B Access to water

Graduated cylinder
Paper funnel

Piece of filter paper  ® Jar of Substance | (with
Plastic cup SCoop)

Rubber stopper W Paper towels

Test tube ® Waste container

Procedure
%

Unauthorized reproduction, distribution, or display of copy|gle|iCl RuEICIt ERERel(el Il i =Te B

At this station, you and your group will describe
what happens to a mixture when it is filtered

. Use a paper funnel to add one scoop of

Substance | to a test tube. Record your
observations about the appearance of this
substance in your science notebook

. Add 10 mL of water to the test tube containing

Substance |. Record your observations about the
mixture in your science notebook

. Place a stopper on the test tube and shake the

contents of the tube for about 30 seconds

What happened to the solid contents of the test
tube? Record your observations

. Fold a piece of filter paper in fourths. (See

Figure 1.8.) Place the filter paper into the cup,
and attach it to the rim of the cup using two
binder clips

. Pour the contents of the test tube into the

folded filter paper and observe the liquid pass
into the cup below it

. Describe the appearance of the substance on

the filter paper (called the residue)

g Safety Warnings

* Use caution when handling glassware

(like test tubes).

If glassware breaks, inform your teacher
immediately. Follow your teacher’s
instructions regarding clean up and
disposal.

Be careful not to hit the test tube against
your lab table or another hard object.

. Describe the appearance of the substance that

passed through the filter paper (called the
filtrate)

. Together with your group, discuss the following

questions

a. What do you think happened to different
parts of Substance | during this investigation?

b. How do you think you might get the
different parts of Substance | back?

. Follow your teacher’s

instructions for disposal
or storage of the filtrate
and residue

. Rinse and dry the test tube,

stopper, and the cup

. Restore the station to

its original condition for
the next group.

Figure 1.8
Fold the filter paper twice
in two different directions
as shown.

Lesson 1 / Pre-Assessment: Matter and Its Interactions a
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Reflecting On What You’ve Done

Students’ Next Steps: Read Extending Your
Knowledge: Where Did Matter Come From?
Discuss the questions with your group and
record responses in your science notebook.
How does this reading influence or revise
your ideas about matter?

Teachers’ Next Steps: Read selected
student ideas and invite opinions. Focus on
inconsistencies that may signal
misconceptions, while avoiding evaluation or
correction. Do not provide right or wrong
answers. Encourage students to generate
questions that can be investigated later.

GﬂRﬁ]LII‘IA ©2025 Carolina Biological Supply Company 15
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SEPs in Action
Experience the Practice 3
See Student Thinking

Unpack the Design
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STC

Science AnD TECHNOLOGY CONCEPTS™
MIDDLE SCHOOL

GAROLINA + < Smithsonian

Matter & Its Interactions

Unit Driving Question: How does matter and its interactions affect everyday life?

Lesson 1: Pre-Assessment: Matter and lts Lesson 5: Building Blocks of Matter Lesson 9: Conservation of Matter

Interactions ‘ Focus Question: How can you use a model to describe ‘ Focus Question: What happens to matter in a chemical

Focus Question: What do you know about matter? the composition of matter? reaction?

Lesson 2: The Nature of Matter . :

Focus Question: What can propetes of materhelp Lesson 6: Fure Substance; and Mixtures Lesson 10: Compounds from Natural Resources

Jou detemine? ' ‘ Focus Question: How can mixtures be separated? ‘ Focus Question: How are synthetic compounds made
and used?

Lesson 7: Reacting Chemically

Lesson 3: Qens;ty Makes a Qiﬁerence o Focus Question: How can the properties of matter be )
Focus Question: How can density be used to identify Lesson 11: Assessment: Matter and Its Interactions

, I used to determine if a chemical reaction has occurred?
a substance and predict how it will behave under ‘ Focus Question: How can we use our knowledge of
different conditions? matter and its interactions to solve problems?

Lesson 8: Releasing Energy

Lesson 4: Just 3 Phase ‘ Focus Question; What is the relationship between
i ' ?
Focus Question: How s energy reated to physical changes in substances and changes in thermal energy?

changes in matter?

' 1 11
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3-Dimensional Assessment

Three-dimensional assessment is built into
each unit, lesson, and investigation.

=  Pre-Assessment
=  Formative Assessment
=  Summative Assessment

=  Rubrics

Bﬂﬂﬁ]Lll‘lﬂ ©2025 Carolina Biological Supply Company

GAROLINA + < Smithsonian

STC

Science AnD TECHNOLOGY CONCEPTS™
MIDDLE SCHOOL

Pre-Assessment Lesson

Lesson 1 is a pre-assessment for the entire unit. The
purpose of this lesson is simply to allow teachers to
gain a thorough understanding of the students’ ideas
about genetics. The goal is not teaching and learning
disciplinary core ideas; rather, the desired outcome is
to identify your students’ current knowledge, skills,
and misconceptions related to the Next Generation
Science Standards (NGSS) performance expectations
to which the unit is aligned. The Pre-Assessment
should not be associated with grades or points for
correct or incorrect answers. Instead, the insight you
gain as an educator should be used to help you tailor
the rest of the lessons in the unit to your particular
students’ needs.

In this lesson, students perform five short
investigations and complete a self-assessment.
Students will also be exposed to various living
organisms that they will engage with during the unit.
Students will also become familiar with the kinds of
materials they will use and the types of activities in
which they will participate throughout the unit.

UNLEASH LEARNING Unauthorized reproduction, distribution, or display of copyrighted materials is prohibited. ©Smithsonian Institution
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New Haven District Assessment Results: STCMS Matter & Its Interactions

Disciplinary Core Ideas

Pre Mid Post Growth
PS1 -

Structure and Properties of 31.4%  42.8% 52.6% +21.2%
Matter

PS3 — Energy 32.0% 34.6% NA +2.6%

Science and Engineering Practices

Pre Mid Post Growth

Analyzing & Interpreting
Data

Developing & Using
Models

35.3% 41.2% 38.9% +3.6%

34.1% 34.6% 44.7% +10.6%

Engaging in Argument

. 30.2% NA 66.0% +35.8%
from Evidence

Obtaining, Evaluating,
Communicating 50.8% 36.9% 42.3% -8.5%
Information

Crosscutting Concepts

Cause & Effect

Energy & Matter

Patterns

Scale, Proportion, &
Quantity

Structure & Function

I}ﬂﬂﬁ]LIHﬁ ©2025 Carolina Biological Supply Company
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Pre

32.3%

22.6%

35.2%

25.8%

47.7%

Mid

39.2%

NA

38.8%

NA

51.0%

Post

36.5%

46.3%

56.7%

54.7%

49.7%

Growth

+4.2%

+23.7%

+21.5%

+28.9%

+2.0%
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Teacher Support CAROLINA + © Smithsonian | STC

MIDDLE SCHOOL

Equipment Kits

» Materials for 32 students
Print, digital, and components

SUPERSSTAVY

| Sty whee, ol A
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Print and Digital Materials CARQLINA + © Smithsonian | STC
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Compatible with most learning management systems:

carollna

Clevel‘ €D ONEROSTER ~NCINE

(1,320 Schools) (250 Schools) (12,903 Schools)

@ ClassLink E Google Classroom

(370 Schools) (1,628 Schools)

S

S® Microsoft Blackboard (S schoolocy

@ brightspace E Google Classroom
.4 CANVAS

e
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Bookmarks

e

Assignments

L
) 4

Students

Unit Overview

Three-Dimensional Learning Guide

Pre-Assessment Lesson

CARQLINA

UNLEASH LEARNING

STC

Science AnD TECHNOLOGY CONCEPTS™
MIDDLE SCHOOL

Di €3 Smithsonian

gital Materials CARQLINA

Q

Search

Teacher ® NSTA School

\V/

REDEEM CODE Smithsonian’s STC Middle School

STC

‘Satnee e Teowowooy Concoma
MIDDLE SCHOOL

Smithsonian

UNIT OVERVIEW

Unit Driving Question : How do the dynamic systems of Earth change its surface?

Earth's Dynamic Systems

ESSONS

9990090900000

Concept Storyline Next Generation Science Standards Unit Resources

3D Assessment Professional Learning Innovators in Science

RN MUAINARSEE EN R SRS RN WSS S RS NS r e RS WA e e AR s U SR SO, ENANA S S I R S e R A s A i L
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Teacher Support CAROLINA + © Smithsonian | STC

MIDDLE SCHOOL

Print and Digital Materials

STC Available:

MIDDLE SCHOOL

= English

S —— = Spanish

. 7; Weather and Climate
= Systems
Teacher Edition

Les_§2n 2

\Wetlands

of the-Future
/

4

Shsdass@eiaissVideos
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Proven Results CARGLINA + © Smithsonian | STC
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Research-Based and Proven

Inquiry-Based Science
Raises Scores in Science, Reading, and Math

O

Year

LASER i3
Research
Study

60,000

Grades 1-8 students impacted

' 830.6% caucasian
— I 1 9 4% African

The LASER* model of inquiry-based science
education resulted in statistically significant
and educationally meaningful improvements in
achievement in science, reading, and

mathematics as measured by standardized American
state assessments. . .
2_8% American Indian/

*The Leadership and Assistance for Science Education Alaskan Native
Reform model developed by the Smithsonian Science ] L7A )
Education Center 1 '6 Asian

Demographic information represents a subsample of 6,291 students in the study.
Bﬂnﬁ]unﬂ ©2025 Carolina Biological Supply Company . . o 24
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Proven Results CARQLINA + © Smithsonian | STC

MIDDLE SCHOOL

Research-Based and Proven

Inquiry-Based Science
Raises Scores in Science, Reading, and Math

IanEry BaSEd GainS in science, reading, and math

A student-centered method where students ask questions, solve Elementary and middle school students in the Houston Independent
problems, and design solutjons and the teacher facilitates learning School District outperformed their peers in science, reading, and math.

| Element
&R CCARRCOE s ™
ARRRARARRRARE  comparison | 7™

0 10 20 30 40 50 B0 FLUN 90 100
Adjusted Mean % Correct

822288000888 usw | tsesivo
I Stanford
0 10 20 30 40 50 60 70 80 90 100
Adjusted Mean Normal Curve Equivalent
W | Middle School
LASER \— Stanford
BRRAARAAL  comparison | Reading o

0 10 200 30 40 50 60 70 80 90 100

lai . = =il- T ; . m . .
lJlJ!, Science %’ Math v Reading bt Engineering Adjusted Mean Normal Curve Equivalent
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Join us on social media to stay up-to-date with new
kits and free lessons!

» Youlube @cCarolinaScience

0 @CarolinaScience

Linked m Carolina® Science

@carolinascience
| —
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