eV R ETA TRV g o1 Students design, build,
Desigh STEM Challenge and test a passive

~ Grade 8-10 solar water heater to
NO PREP - Just dwnload & Go! Engineering explo re solar energy,
engineering design,
temperature data, &
graphing.
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to take a look Inside!




HOW THIS ACTIVITY HELPS YOU

>Saves Prep Time - Everything Is pre- STEP-BY-STEP INSTRUCTIONS

made, ready to go, and fully_editable. B b—— , & e Students build
and test their

®  We recond temperature data canefully
n n n *  We eaplain which design feature worked best and why.
Materials
Cup or comtainer, 200 mL water, thenmometer, cardboard, foll, blsck paper, plastic wrap, tape, scivsors, timer

Learning targets
* | can eaplain how solar enengy can be uied on Eanh

> Provides Built-In Assessment - The

& My group identifies one clear design goal

Procedure

®  Research two to three dedpn idead that could help warm water
&  Sketch your design and label the important features
&  Build your prototype 1
n ] « Test a baseling cup and your prototype under the same conditions - Measure the same amount of
witer, such a5 200 mL, for both the baseline cup and the prototype
* Record temperatuse svery two miautes
& Angwer the analsis gue 1 "
&  Create Your Graph | |
Create a ling gr
your prototype . d
Your grapgh sho

understanding. data
Supports Real-World Science Skills- = - e Graph their

E——

Students collect temperature data, create results

One improvement for next time ks Rnosraturs Chanos Over Ty
emperature ( ye Over Time

Student Analyiis Questions = Saseing

1. What was the madn goal of this lab? M 4 Prototype
] ] 2. identify the independent variable and dependent variable in this investigation
3. Lt three variables that needed (10 be kept constant 1o make this a fair test 0w
4, Why was it important to compang your profotype 1o 3 baseling model?
5. Calculate the total temperature increase for the baseline model .
6. Calculate the total temperature increase for your prototype
’ 7. How much more did your otype wanm the water compared with the baseline?

Which model warmed the water mare quickly? Use data to support your aniwer
9. Which detign feature helped your prototype the medt? Explain uning sclence ideas tuch 1 abi

reflection, intulation, or heat loss. & e
10. Write a condlusion wusing the format. -

design choices affect solar heating. e




@) Solar energy and renewable energy

What Will Your ) Passive solar heating

) How sunlight can be used to warm water
0
Students Learn® @) Heat absorption by dark surfaces

@) Reflection using foil and other materials

@) Insulation and reducing heat loss

) Baseline model vs improved prototype

@) Fair testing and controlled variables

) Temperature change over time

V) Creating line graphs from temperature data

@ Total temperature increase

) Average rate of warming

) Engineering design and prototype
Improvement

) Real-world applications of solar energy and
sustainable design




o A complete passive solar water heater
design challenge where students
research, build, test, and improve a
working prototype

o Student-friendly investigation pages with o
design planning, data collection,
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p identifies one clear design goal
L] u L # W keep important variables constant,
*  We record teenperature data careful L%
r I n e X e C I O n S n S I S -
’ = container, 200 mL water, thermometer, cardboard, fol, black paper, plastic wrap, tape, sciisors, timer.

thiee dedpn idead that oould help wadm water
| | | t: g and label the important features
*  Build your profotype.
s Test a baseling cup and your protobype under the same conditions - Measure the same 3 it of
| water, swch as 300 mi, for both the baseline cup and the prototype.
& Record temperatune every Two minutes
’ #  Andwer the snalysis guestiond
¢ Create Your Graph

Vo prototyse
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o Complete teacher supports including - wﬂ é
curriculum alignment, lesson plan, = |5 .

safety notes, differentiation options, —=--—

o et time b
Stwdent Andlyiis Queitiond

Wihiart w #in goal of this lab

. Mdentify pendent variable by insees i
Lisk thre lies that needed (o his o fair i

L Wy Nt Lo COMpEne miadel ¥
Caleulat temperature in; el

’ ’ 6. Calculate the total temperature incredde fof your protatype.
How m id your probod d with th
od the wat PO yous

Wi are helped your L welmg sk
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graphs, and grading rubric —

STEP-BY-STEP INSTRUCTIONS
e Students build

and test their
solar water
heaters
Record their
data

Graph their

Temparature Change Ower Time
#— Baiehne
wd Prototype



) Helps students build graphing and data
Skills Your Students analysis skills using temperature data
Will Develop from a hands-on solar energy
Investigation

) Supports science and engineering skills
through researching, designing, building,
testing, and improving a their design

/) Connects renewable energy concepts
like solar heating, absorption, reflection,
insulation, and heat loss to a real-world
design challenge

V) Encourages evidence-based reasoning by
having students use data, graphs, and
observations to explain which design
features worked best
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Classroom Fit Guarantee

| want you to feel confident when you purchase from Teach With Fergy. If a
resource Is not the right fit for your students, simply contact me and I'll provide
double your purchase amount in store credit toward another resource in my store.
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Your Activity Includes

Background information for STEP-BY-STEP INSTRUCTIONS

student understanding » Students build

and test their
solar water

Learning targets
# | can explain how solar energy can be used on Earth,
o | can conduct a fair test.
. * | can design and improve a prototype.
* | can use data to support a schentific claim.
Success criteria
= My group identifies one clear design goal.
s We keep important variables constant,
#  We record temperature data carefully.
s We explain which design feature worked best and why.
. Materials
_ Cup of container, 200 mL water, thermometer, cardboard, foil, black paper, plastic wrap, tape, scissors, tmer.
| ™
S Ig n p a n n I n g a n a a « Create Your Graph n
Create a line gr S L
your prototype .
Your graph sho
« Acleart Data Table: Record your data in the table below.

& Build your prototype,

»  Test a baseling cup and your prototype under the same conditions - Measure the same amount of
water, such as 200 mL, for both the baseline cup and the prototype.

& Record lemperatune #very Two minutes.

= Sketch your design and label the impartant features.
= Alegem 4 min

* Research two to three design ideas that could help warm water,
|
s Time on Time | Baseline temperature (*C)  Prototype temperature ["C)
. Watert Omin |
= Units or
& Ascale! 2 min |
& Two lim

o Graphing and analysis == « Graph their

results

Temperature Change Over Time

|
Reflection
Our prototype increased water temperature by: A
The feature that helped most was:
Our evidence is:

One Improvement for next time is:

Student Analysis Questions —+ Baseline

1. ‘What was the main goal of this lab? 4 1 Prototype
1. |dentify the independent variable and dependent variable in this investigation.
3. List three variables that needed to be kept constant to make this a fair test, 2 4
. 4. ‘Why was it important 1o COmMpare your prototype to a baseling model?
5. Calculate the total temperature increase for the baseline model. G
6. Caleulate the total termperature increase for your prototype. 2
7. How much more did your prototype warm the water compared with the baseline? H
8. 'Which model warmed the water more quickly? Use data to support your answer, b R |
9. 'Which design feature helped your prototype the most? Explain using science ideas such as absorption, ;‘ Y
] ] reflection, ingulation, or heat loss. & 6 -
10. Write a condlusion using the format: o
Claim: 244 — .
’ Evidence: i il
Reasoming: 22 — T
] 2 4 & 8 10 12 14



Thails TWF

for your interest _
in this resource! Teach With Fergy

| am a real person and If
you have any guestions,
suggestions, or concerns,

please reach out. \’
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