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Healthy Climate Communities is committed to educa-
tion and action in Hawaii to fight climate change.  We 
are working to make sure Hawaii’s youth will have an 
age-appropriate understanding of climate change and 
what they can do about it.

This Hawaii place-based NGSS unit contains Department 
of Education grade-level standards for science, English and 
math.  Supplementary materials are available on our web-
site.  Please contact us for support or to provide feedback on 
the unit.   healthyclimate@hawaii.rr.com

Katie Brown 
teaches middle and high school science at Le Jardin 
Academy in Kailua, Hawaii where her students use the 
design cycle to engineer solutions to problems they 
see in their community. She believes that science is 
everywhere and is determined to explore it all with her 
students. When she’s not launching potato cannons 
or model rockets from the field behind her classroom, 
she can be found leading a group of teenage Campers 
in search of moose calves on the Allagash River of 
northern Maine. One of Ms. Brown’s innovative science 
lessons is featured on NPR’s Science Friday Educator 
Collaborative Program. 

Dr. Lisa Marten 
is the Executive Director of Healthy Climate 
Communities, a non-profit with a focus on climate 
change education and mitigation in Hawaii.
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Science & Engineering 
Practice(s)

Asking Questions and 
Defining Problems
Asking questions and defining 
problems in grades 6–8 progress-
es to specifying relationships 
between variables, and clarifying 
arguments and models.

• Ask questions to identify 
and clarify evidence of an 
argument. 

Developing and Using Models 
Modeling in 6–8 builds on K–5 
experiences and progresses to 
developing, using, and revising 
models to describe, test, and 
predict more abstract phenomena 
and design systems. 

• Develop a model—based on 
evidence – to match what 
happens if a variable or 
component of a system is 
changed. 

• Develop and/or use a model 
to predict and/or describe 
phenomena. 

• Develop a model to describe 
unobservable mechanisms. 

Disciplinary Core Ideas  
DCI(s)

LESSON 1 
What is the greenhouse e!ect?  

MS-ESS3-5 
Ask questions to clarify evidence of the factors that have caused 

the rise in global temperatures over the past century.

ESS3.D: Global Climate Change
Human activities, such as the 
release of greenhouse gases from 
burning fossil fuels, are major fac-
tors in the current rise in Earth’s 
mean surface temperature (global 
warming). 

Reducing the level of climate 
change and reducing human 
vulnerability to whatever climate 
changes do occur depend on the 
understanding of climate science, 
engineering capabilities, and 
other kinds of knowledge, such as 
understanding of human behavior 
and on applying that knowledge 
wisely in decisions and activities. 

Cross-Cutting Concept(s)  
CCC(s)

Systems and System Models 
A system is an organized group 
of related objects or compo-
nents; models can be used for 
understanding and predicting the 
behavior of systems. 
Models can be used to represent sys-
tems and their interactions—such as 
inputs, processes and outputs—and 
energy, matter, and information 
flows within systems. 

Energy and Matter 
Flows, Cycles, and Conservation: 
Tracking energy and matter flows, 
into, out of, and within systems 
helps one understand their sys-
tem’s behavior. 
Energy may take di!erent forms (e.g. 
energy in fields, thermal energy, 
energy of motion). 

Stability and Change
For both designed and natural 
systems, conditions that a!ect sta-
bility and factors that control rates 
of change are critical elements to 
consider and understand. 
Small changes in one part of a sys-
tem might cause large changes in 
another part. 

Lisa Marten

Develop and use a model to describe that waves are reflected, absorbed, or transmitted through various materials.
PS4.B: Electromagnetic Radiation
When light shines on an object, it is reflected, absorbed, or transmitted through the object, depending on the object’s material and the frequency (color) of the light.
The path that light travels can be traced as straight lines, except at surfaces between different transparent materials (e.g., air and water, air and glass) where the light path bends.

Lisa Marten
Physical Science alternative
MS-PS4-2: Waves

Lisa Marten
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PHENOMENON: 
Cars le" in the sun get much hotter 
inside than it is outside.

Time lapse video

1. Share the video or image 
above.

2. Student inquiry / Elicit 
questions:  
• What are your 

experiences with this 
phenomenon?  

• What questions do 
you have about this 
phenomenon?

Explain:
Share model below. The model describes the phenomenon by using 
arrows to represent light radiation and heat radiation we can’t see.  It 
shows how energy from the sun goes into and out of the car and how 
the energy changes form.

Shortwave light radiation from the sun passes through the glass 
windows and is absorbed by the surfaces it touches.  The energy is 
re-emitted as longwave heat radiation which cannot pass through the 
glass.  It is trapped in the car.  This same phenomenon is what makes 
greenhouses able to grow plants in cold places in the winter. 

GUIDED INSTRUCTIONACTIVITY

https://www.weather.gov/lsx/excessiveheat-automobiles
Lisa Marten

Lisa Marten
http://healthyclimatecommunities.org/heating_car/
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There are gases in the earth’s 
atmosphere that play a similar 
role to the glass in the parked car 
or in a greenhouse. They are called 
greenhouse gases. They include:  
water Vapor (H2O), Carbon Dioxide 
(CO2), Methane (CH4), Chlorofluo-
rocarbons (CFCs) and Ozone (O3).  
They are all large molecules made 
of at least 3 atoms.  

Some shortwave light radiation is 
reflected back from Earth and pass-
es back through the layer of green-
house gases out to space.  However, 
some shortwave light radiation 
is absorbed by the surface of the 
earth and is converted to longwave 
heat radiation.  When the longwave 
heat radiation passes through the 
atmosphere towards space, some 
of it hits greenhouse gases and 
becomes trapped within the atmo-
sphere. Some of the longwave heat 
radiation passes through the layer 
of greenhouse gases without hitting 

them and goes back out to space.  
Trapping some of the heat in our 
atmosphere is important to sustain-
ing life on Earth.  Otherwise, earth 
would be as cold as outer space.  

Since the industrial revolution 
about 150 years ago, humans have 
been taking fossil fuels – coal, oil 
and gas – out of the ground and 
burning it to make energy.  Fos-
sil fuels are made out of carbon 
compounds like CO2 and methane.  
Burning fossil fuels releases green-
house gases that had been trapped 
underground for millions of years 
into the air.  The rate at which fossil 
fuels are burned has accelerated 
very rapidly over the last 100 years.  
This is because human populations 
have grown during this time (from 2 
billion to over 7 billion people) and 
because people started, for the first 
time, using electricity and trans-
portation powered by fossil fuels.  
During the same time period, for-

PHENOMENON: 
Cars le" in the sun get much hotter 
inside than it is outside.

ests have been cleared for cities and 
farmlands to meet the needs of the 
growing human population.  Just 
as fossil fuels stored underground 
keep carbon out of the atmosphere, 
forests store carbon in trees and soil 
and keep it out of the atmosphere.  
Cutting down forests releases CO2 
into the atmosphere. 

These human activities have dra-
matically increased the concentra-
tion of greenhouse gases in the air.  

EXPLORE
 In a system, changes in one part 
a!ect other parts of the system.  
What impact do you think more 
greenhouse gases might have on 
the Earth’s temperature?  Discuss.



6 Copyright © 2019 Healthy Climate Communities  |  www.healthyclimatecommunities.org

PRACTICE
1. Draw a model on Worksheet 1, based on what you learned 

from the class discussion, to show the e!ect when one variable 
(the concentration of greenhouse gases in the atmosphere) is 
changed.  Use the model of the car as an example.

2. Share and discuss student models. Revise as needed. 
3. Students write down at least two questions that knowing the an-

swers to would help them understand the connections between 
human activities, greenhouse gases and changes in temperature.  
These questions will be revisited later in the unit to see if they 
were answered.

ASSESSMENT. 
1. Individual greenhouse 

gases can be depicted, or 
“greenhouse gases” as a 
group. More heat radiation 
should be trapped on the 
right. Temperature should 
be higher on right (exact 
numbers not important).



FROM PEERS 
 
Teacher suggestion: Break down each part of the diagram step-by-step, so that all 
students truly understand each part of the greenhouse gas effect. 
 
Samples of successful work. 
 
 
 
 
 
 
 
 

High School ESL class used computer program 

Drawing it themselves takes more time. 
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Science & Engineering 
Practice(s)

Analyzing and Interpreting Data  
Analyzing data progresses to 
extending quantitative analysis to 
investigations, distinguishing be-
tween correlation and causation, 
and basic statistical techniques of 
data and error analysis

• Use graphical displays of large 
data sets to identify temporal 
and spatial relationships. 

• Distinguish between causal 
and correlational relation-
ships in data. 

• Analyze and interpret data to pro-
vide evidence for phenomena. 

Constructing Explanations and 
Designing Solutions 

• Apply scientific reasoning 
to show why the data or 
evidence is adequate for the 
explanation or conclusion. 

Disciplinary Core Ideas  
DCI(s)

LESSON 3 
Can graphs help us understand 
Climate Change?

MS-ESS3-5 
Ask questions to clarify evidence of the factors that have caused the 

rise in global temperatures over the past century.

ESS3.D: Global Climate Change
Human activities, such as the 
release of greenhouse gases from 
burning fossil fuels, are major fac-
tors in the current rise in Earth’s 
mean surface temperature (global 
warming). Reducing the level 
of climate change and reducing 
human vulnerability to whatever 
climate changes do occur depend 
on the understanding of climate 
science, engineering capabilities, 
and other kinds of knowledge, 
such as understanding of human 
behavior and on applying that 
knowledge wisely in decisions 
and activities. 

Cross-Cutting Concept(s)  
CCC(s)

Systems and System Models 
Patterns
Observed patterns in nature guide 
organization and classification and 
prompt questions about relation-
ships and causes underlying them. 

• Patterns can be used to identify 
cause and e!ect relationships. 

• Graphs, charts, and images 
can be used to identify pat-
terns in data. 

Stability and Change
For both designed and natural sys-
tems, conditions that a!ect stabil-
ity and factors that control rates 
of change are critical elements to 
consider and understand. 

• Stability might be disturbed 
either by sudden events or 
gradual changes that accu-
mulate over time. 

Lisa Marten
2

Lisa Marten
7
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PHENOMENON: 
NASA Earth breathing 

Video Link:

This video showed data in a very interesting way.  Today we will learn to analyze 
another common form of showing data: graphs.  

As a class, do the Intro to Graph Analysis Worksheet (starting on the next page). 
Full Worksheet and Graphs for Group Analysis.

1. Share the video above.
2. Student inquiry / Elicit 

questions:  What questions 
do you have about this 
video?  What can you 
hypothesize about why the 
earth seems to “breathe?”

PRACTICEACTIVITY

Https://cdn.mos.cms.futurecdn.net/8D49Vx6yp6aaWgqV9mHBx5.gif
Lisa Marten
8



Copyright © 2019 Healthy Climate Communities  |  www.healthyclimatecommunities.org 17

Lisa Marten

Lisa Marten
9
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Lisa Marten
10
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Lisa Marten
11
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Lisa Marten
12

Lisa Marten
12
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Discuss – how do graphs help us communicate data?

REFLECT

Common Core Math
Grade 6.  Statistics & Probability 
Summarize and describe distributions.  6.SP.B.5.C 
Giving quantitative measures of center (median and/
or mean) and variability (interquartile range and/or 
mean absolute deviation), as well as describing any 
overall pattern and any striking deviations from the 
overall pattern with reference to the context in which 
the data were gathered.

Grade 8.  Statistics and Probability
Investigate patterns of association in bivariate data.  
8.SP.1
Construct and interpret scatter plots for bivariate 
measurement data to investigate patterns of associa-
tion between two quantities. Describe patterns such 
as clustering, outliers, positive or negative association, 
linear association, and nonlinear association.

Lisa Marten
13



FROM PEERS 
Ways teachers did the graphs at the end: 

• Blew up the graphs on the poster maker and students got to choose graphs.  I 
posted them around the classroom at the beginning of the day  and left them up 
until science at the ending of the day. I thought this was a great tactic to get my 
students interested and motivated for the science lesson of the week. The 
students kept asking what the graphs were for and subconsciously began to 
analyze the graphs from their desks.  

• Put graphs in google slides, projected them and students discussed each graph 
together, then after typed out descriptions on their own. 

• I tried to give every group an easy, medium and difficult graph to read.  After 
they had some time to discuss it, they orally shared their interpretation of the 
graphs.   

• I selected graphs, printed them, and had them upside down so students “chose 
their fate” to analyze one. 

• Screenshotted and graphs on slides and assigned slides to pairs of students to 
analyze, write a description, then carousel walk around. 

• They analyzed graphs in a group and then did a gallery walk where they could walk 
around and comment on peer graphs in the margin.  Then original group discussed to 
see if they wanted to make changes based on the comments.  Students asked if they 
could have more graphs to do!  Picked graph difficulty based on abilities of kids in each 
group. (Samples below). 
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Science & Engineering 
Practice(s)

Planning and Carrying Out 
Investigations 
Planning and carrying out investi-
gations in 6-8 builds on K-5 expe-
riences and progresses to include 
investigations that use multiple 
variables and provide evidence to 
support explanations or solutions.  

• Conduct an investigation 
and/or evaluate and/or revise 
the experimental design to 
produce data to serve as the 
basis for evidence that meet 
the goals of the investigation 

• Collect data to produce data to 
serve as the basis for evidence 
to answer scientific questions 
or test design solutions under 
a range of conditions.

Developing and Using Models 
Modeling in 6–8 builds on K–5 experi-
ences and progresses to developing, 
using, and revising models to de-
scribe, test, and predict more abstract 
phenomena and design systems. 

• Develop a model—based on 
evidence – to match what hap-
pens if a variable or compo-
nent of a system is changed. 

• Develop and/or use a model 
to predict and/or describe 
phenomena. 

• Develop a model to describe 
unobservable mechanisms.

Disciplinary Core Ideas  
DCI(s)

LESSON 2 
What is the Albedo E!ect?

MS-ESS3-5 
Ask questions to clarify evidence of the factors that have 

caused the rise in global temperatures over the past century.

ESS3.D: Global Climate Change
Human activities, such as the 
release of greenhouse gases from 
burning fossil fuels, are major fac-
tors in the current rise in Earth’s 
mean surface temperature (glob-
al warming). Reducing the level 
of climate change and reducing 
human vulnerability to whatever 
climate changes do occur depend 
on the understanding of climate 
science, engineering capabilities, 
and other kinds of knowledge, 
such as understanding of human 
behavior and on applying that 
knowledge wisely in decisions and 
activities. 

Cross-Cutting Concept(s)  
CCC(s)

Cause and E!ect 
Mechanism and Prediction: Events 
have causes, sometimes simple, 
sometimes multifaceted. Deci-
phering causal relationships, and 
the mechanisms by which they 
are mediated, is a major activity of 
science and engineering. 

• Cause and e!ect relation-
ships may be used to predict 
phenomena in natural or 
designed systems.

Lisa Marten
Physical Science alternative
MS-PS4-2: Waves

Lisa Marten
Develop and use a model to describe that waves are reflected, absorbed, or transmitted through various materials.
PS4.B: Electromagnetic Radiation
When light shines on an object, it is reflected, absorbed, or transmitted through the object, depending on the object’s material and the frequency (color) of the light.
The path that light travels can be traced as straight lines, except at surfaces between different transparent materials (e.g., air and water, air and glass) where the light path bends.

Lisa Marten

Lisa Marten
3

Lisa Marten
14
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PHENOMENON: 
Have you ever tried to walk barefoot on 
asphalt on a sunny day?  Why is this child 
walking on the white line instead?

Video Link:  

Explore this phenomenon while 
conducting the Albedo Lab in-
vestigation and collecting data.

PDF Download:

Included at the end of this chapter.

PRACTICE

ACTIVITY 
1. Share the video or image 

above.
2. Student inquiry / Elicit 

questions:  What are 
your experiences with 
this phenomenon?  What 
questions do you have about 
this phenomenon?

http://healthyclimatecommunities.org/wp-content/uploads/2019/02/IMG_6332.mov
http://healthyclimatecommunities.org/wp-content/uploads/2019/02/Albedo-Lab.pdf
Lisa Marten
15
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IMPACT OF THE ALBEDO EFFECT  

Why should we care? 

1. Explain:
Albedo (al-be-doh) is a measure of how much light that hits a surface 
is reflected without being absorbed. Something that appears white 
reflects most of the light that hits it and has a high albedo, while some-
thing that looks dark absorbs most of the light that hits it, indicating a 
low albedo.  

• Surfaces that reflect most of the light (high albedo) will not ab-
sorb much of that incoming radiation and thus will remain cooler.  
Surfaces that have low albedo absorb more of the incoming light 
and convert this light to thermal energy, which we feel as heat.  You 
have probably felt this on a hot day when the dark asphalt road is 
hot enough to burn your feet while the light-colored sand remains 
cool to the touch.  

• The e!ects of this go far beyond hot feet on a sunny day however.  
The impact of global temperature rise on arctic sea ice is creating 
what we call a positive feedback loop where factors combine to ac-
celerate the rate of change in the system.  A simplified explanation 
of this is shown below:

2.  Explore:
What kinds of e!ects do you think 
melting sea ice would have on Hawaii?  

Check out this exploration of the ef-
fect of sea level rise on Hawaii.

2.  Reflect:
What did you discover in the lab – cite 
evidence collected.

How can we take advantage of what 
you learned to lower temperatures 
in Hawaii? (Hint: Roofing materials? 
Paving materials?)

GUIDED INSTRUCTION

https://sites.ehe.osu.edu/beyondpenguins/files/2011/06/albedofeedback.jpg

http://www.pacioos.hawaii.edu/shoreline/slr-honolulu/
Lisa Marten
16
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1. Draw a model on Worksheet 
2, based on what you 
learned from the lab and 
class discussion, to show the 
e!ect when one variable (the 
amount of ice cover in the 
Arctic Sea) is changed.  

2. Share and discuss student 
models.  

3. Revise as needed.

On the right, the model should have 
less reflected light radiation and more 
heat radiation should be entering the 
ocean and/or atmosphere than on the 
le!.  The percentages are beyond the 
scope of this lesson, but are available 
for teachers in case of questions.  
Temperature should be higher on right 
(exact temperatures not required).

ASSESSMENT

Lisa Marten
17
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����ǣ�̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴�� � ����ǣ�̴̴̴̴̴̴̴̴̴̴̴̴̴̴�
 

����������
������������������� 
,Q�WKLV�LQYHVWLJDWLRQ��ZH�ZLOO�EH�PRGHOLQJ�WKH�HDUWK¶V�DWPRVSKHUH�XVLQJ��/�ERWWOHV���:H�ZLOO�SXW�
different types of material in the bottom of each of 4 bottles to model different surfaces on earth 
and then measure the rise in temperature in each of the bottles.  �
 
 
Inquiring and Designing an Investigation 

 
Explain the problem or question to be tested. 

^ƚĂƚĞ�ƚŚĞ�ƚĞƐƚĂďůĞ�ƋƵĞƐƚŝŽŶ͕�ĐůĞĂƌůǇ�ŝĚĞŶƚŝĨǇŝŶŐ�ƚŚĞ�ŝŶĚĞƉĞŶĚĞŶƚ�ĂŶĚ�ĚĞƉĞŶĚĞŶƚ�ǀĂƌŝĂďůĞƐ͘ 
 

Hypothesis and Variables 

 
,ǇƉŽƚŚĞƐŝƐ� �ůĞĂƌůǇ�ĂŶĚ�ĐŽƌƌĞĐƚůǇ�ƐƚĂƚĞ�ǇŽƵƌ�ŚǇƉŽƚŚĞƐŝƐ�ŝŶ�ŽŶĞ�ƐĞŶƚĞŶĐĞ͘��Ğ�ĂƐ�ƐƉĞĐŝĨŝĐ�ĂƐ�ǇŽƵ�ĐĂŶ͘��

�ǆĂŵƉůĞ͗���ƵĞ�ƚŽ�ƚŚĞ�ŝŶĨůƵĞŶĐĞƐ�ŽĨ�ƚŚĞ�ĂůďĞĚŽ�ĞĨĨĞĐƚ͕�/�ďĞůŝĞǀĞ�ďůĂĐŬ�ƉĂƉĞƌ�ǁŝůů�ďĞ�ϱϬй�
ǁĂƌŵĞƌ�ƚŚĂŶ�ůŝŐŚƚ�ƉĂƉĞƌ�ĂĨƚĞƌ�ŽŶĞ�ŚŽƵƌ�ŝŶ�ƚŚĞ�ƐƵŶ͘�
�
�

 

/ŶĚĞƉĞŶĚĞŶƚ�sĂƌŝĂďůĞ͗� �tŚĂƚ�ĨĂĐƚŽƌ�ĂƌĞ�ǇŽƵ�ĐŚĂŶŐŝŶŐ�ŽŶ�ƉƵƌƉŽƐĞ͍�

�ĞƉĞŶĚĞŶƚ�sĂƌŝĂďůĞ�;ŝŶĐůƵĚĞ�ƵŶŝƚƐͿ͗� tŚĂƚ�ĨĂĐƚŽƌ�ĐŚĂŶŐĞƐ�ĂƐ�Ă�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ�ŝŶĚĞƉĞŶĚĞŶƚ�
ǀĂƌŝĂďůĞ͍�;ǇŽƵ�ǁŝůů�ďĞ�ŵĞĂƐƵƌŝŶŐ�ƚŚŝƐͿ�
�

�ŽŶƚƌŽů�sĂƌŝĂďůĞƐ͗�
>ŝƐƚ�Ăƚ�ůĞĂƐƚ�ϯ�ǀĂƌŝĂďůĞƐ�ǁŚŝĐŚ�ŵŝŐŚƚ�ŝŶĨůƵĞŶĐĞ�
ǇŽƵƌ�ƌĞƐƵůƚƐ��

tŚǇ�ĚŽ�ǇŽƵ�ŶĞĞĚ�ƚŽ�ĐŽŶƚƌŽů�ƚŚŝƐ�ǀĂƌŝĂďůĞ͍��
,Žǁ�ǁŝůů�ǇŽƵ�ĐŽŶƚƌŽů�ŝƚ͍�

� tŚǇ͗�
,Žǁ͗�

Lisa Marten
18
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� tŚǇ͗�
,Žǁ�

� tŚǇ͗�
,Žǁ͗�

 
 
Perform Investigation 

 
Materials  

1. Four similar clear 2 liter bottles with white lids, clean and dry. 
2. 4 surface materials (enough to cover bottom of 2L bottle with 5cm of material 

a. Black charcoal granules, (soil amendment) found at garden center. 
b. Perlite (white potting mix ingredient) from garden center. 
c. Medium shade brown soil  
d. White paper, torn in strips 

3. 4 small thermometers hanging from a wire attached to each lid (teacher setup: heat 
a nail and melt a hole in each bottle cap to suspend a small thermometer on a wire, 
(or unbent paper clip)  Label the caps A,B,C & D) 

4. Ring stand with a clamp-on lamp  
5. timer   

�
 

Safety Considerations 

�Ğ�ĂǁĂƌĞ�ŽĨ�ƚŚĞ�ŚŝŐŚ�ƚĞŵƉĞƌĂƚƵƌĞ�ŽĨ�Ă�ŚĞĂƚ�ůĂŵƉ�ĂŶĚ�ĚŽ�ŶŽƚ�ƚŽƵĐŚ�ŝƚ͘�
�
�

Procedure 

 
1. Fill bottom of each 2L bottle with 5cm of each surface material 
2. Place cap with suspended thermometer on each bottle 
3. Place bottles under an overhead lamp so they are receiving light from the same 

distance and angle. 
4. Prepare a timer for 5 minute intervals and turn on the lamp. 
5. Record the temperature of each bottle every 5 minutes on a spreadsheet. 
6. Graph and analyze the results. 
For repeated trials with successive class periods, cooling time will be required for the 

materials so that all substrates can return to room temperature.   
 

Lisa Marten
19
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Processing and Evaluating 
�

�

Data Collection 

�
�ŽůůĞĐƚ�ĂŶĚ�ŽƌŐĂŶŝǌĞ�ǇŽƵƌ�ĚĂƚĂ͘��hƐĞ�Ă�ƐƉƌĞĂĚƐŚĞĞƚ�Žƌ�ƚŚĞ�ĐŚĂƌƚ�ďĞůŽǁ�ƚŽ�ŽƌŐĂŶŝǌĞ�ǇŽƵƌ�ĚĂƚĂ͘�
�

Different Surface Types vs. Temperature 

Type of 
surface 

Temperature in the bottle (in 5 min intervals) 

0 5 10 15 20 25 30 

black 
charcoal        

perlite        

brown soil        

white paper        

�
�
�
�
�

Organize, Transform and Present Data 

hƐŝŶŐ�Ă�ƐƉƌĞĂĚƐŚĞĞƚ͕�ĐƌĞĂƚĞ�ŐƌĂƉŚƐ�ĂŶĚ�ŝŶƐĞƌƚ�ŚĞƌĞ͘���
�

�ĂĐŚ�ŐƌĂƉŚ�ŵƵƐƚ�ŝŶĐůƵĚĞ͗�
dŝƚůĞ�
ǆ�ĂŶĚ�Ǉ�ĂǆŝƐ�ůĂďĞůƐ�ǁŝƚŚ�ƵŶŝƚƐ�;ƚŚĞ�ŝŶĚĞƉĞŶĚĞŶƚ�ǀĂƌŝĂďůĞ�ŝƐ�ƵƐƵĂůůǇ�ŽŶ�ƚŚĞ�ǆ�ĂǆŝƐͿ�

�
�
�
�
�

Data Analysis 

Lisa Marten
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DRY MIX (Dependent Responding Y-axis; Manipulated Independent X-axis) 
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Processing and Evaluating 
�

�

Data Collection 

�
�ŽůůĞĐƚ�ĂŶĚ�ŽƌŐĂŶŝǌĞ�ǇŽƵƌ�ĚĂƚĂ͘��hƐĞ�Ă�ƐƉƌĞĂĚƐŚĞĞƚ�Žƌ�ƚŚĞ�ĐŚĂƌƚ�ďĞůŽǁ�ƚŽ�ŽƌŐĂŶŝǌĞ�ǇŽƵƌ�ĚĂƚĂ͘�
�

Different Surface Types vs. Temperature 

Type of 
surface 

Temperature in the bottle (in 5 min intervals) 

0 5 10 15 20 25 30 

black 
charcoal        

perlite        

brown soil        

white paper        

�
�
�
�
�

Organize, Transform and Present Data 

hƐŝŶŐ�Ă�ƐƉƌĞĂĚƐŚĞĞƚ͕�ĐƌĞĂƚĞ�ŐƌĂƉŚƐ�ĂŶĚ�ŝŶƐĞƌƚ�ŚĞƌĞ͘���
�

�ĂĐŚ�ŐƌĂƉŚ�ŵƵƐƚ�ŝŶĐůƵĚĞ͗�
dŝƚůĞ�
ǆ�ĂŶĚ�Ǉ�ĂǆŝƐ�ůĂďĞůƐ�ǁŝƚŚ�ƵŶŝƚƐ�;ƚŚĞ�ŝŶĚĞƉĞŶĚĞŶƚ�ǀĂƌŝĂďůĞ�ŝƐ�ƵƐƵĂůůǇ�ŽŶ�ƚŚĞ�ǆ�ĂǆŝƐͿ�

�
�
�
�
�

Data Analysis 
�
�ĞƐĐƌŝďĞ�ǇŽƵƌ�ƌĞƐƵůƚƐͲ�ǁŚĂƚ�ĚŝĚ�ǇŽƵƌ�ĚĂƚĂ�ƐŚŽǁ͍�
/ŶƚĞƌƉƌĞƚ�ǇŽƵƌ�ĨŝŶĚŝŶŐƐ�

භ tŚĂƚ�ŝƐ�ƚŚĞ�ĚĂƚĂ�ƚĞůůŝŶŐ�ǇŽƵ͍��
භ tŚǇ�ĚŽ�ǇŽƵ�ƚŚŝŶŬ�ǇŽƵƌ�ƌĞƐƵůƚƐ�ƚƵƌŶĞĚ�ŽƵƚ�ƚŚŝƐ�ǁĂǇ͍�

�
�

�
Conclusion and Reflection 

�
�

�ĂƐĞĚ�ŽŶ�ƚŚĞ�ĚĂƚĂ�ĐŽůůĞĐƚĞĚ͕�ĚŝƐĐƵƐƐ�ƚŚĞ�ǀĂůŝĚŝƚǇ�ŽĨ�ǇŽƵƌ�ŚǇƉŽƚŚĞƐŝƐ�ďǇ�ĞǆƉůĂŝŶŝŶŐ�ŝĨ�ǇŽƵƌ�ŚǇƉŽƚŚĞƐŝƐ�ǁĂƐ�
ƐƵƉƉŽƌƚĞĚ͕�ƉĂƌƚŝĂůůǇ�ƐƵƉƉŽƌƚĞĚ͕�Žƌ�ŶŽƚ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�ĚĂƚĂ͘��
�
tŚĂƚ�ĚŝĚ�ǇŽƵ�ůĞĂƌŶ�ĨƌŽŵ�ƚŚŝƐ�ĞǆƉĞƌŝŵĞŶƚ�ĂŶĚ�ǁŚĂƚ�ĐŽƵůĚ�ǇŽƵ�ŝŶǀĞƐƚŝŐĂƚĞ�ĨƵƌƚŚĞƌ͍�,Žǁ�ĐŽƵůĚ�ǇŽƵƌ�
ĨŝŶĚŝŶŐƐ�ďĞ�ĂƉƉůŝĞĚ�ƚŽ�ƐŽůǀĞ�Ă�ƐƉĞĐŝĨŝĐ�ƉƌŽďůĞŵ�Žƌ�ŝƐƐƵĞ͍��,Žǁ�ĚŽĞƐ�ƚŚŝƐ�ĞǆƉĞƌŝŵĞŶƚ�ŝŶƚĞƌĂĐƚ�ǁŝƚŚ�ŽƚŚĞƌ�
ĨĂĐƚŽƌƐ͗�ŵŽƌĂů͕�ĞƚŚŝĐĂů͕�ƐŽĐŝĂů͕�ĞŶǀŝƌŽŶŵĞŶƚĂů͕�ƉŽůŝƚŝĐĂů͕�ĐƵůƚƵƌĂů͕�ĞĐŽŶŽŵŝĐ͕�ĞƚĐ͘�

�
 

�
�ĞƐĐƌŝďĞ�ǇŽƵƌ�ƌĞƐƵůƚƐͲ�ǁŚĂƚ�ĚŝĚ�ǇŽƵƌ�ĚĂƚĂ�ƐŚŽǁ͍�
/ŶƚĞƌƉƌĞƚ�ǇŽƵƌ�ĨŝŶĚŝŶŐƐ�

භ tŚĂƚ�ŝƐ�ƚŚĞ�ĚĂƚĂ�ƚĞůůŝŶŐ�ǇŽƵ͍��
භ tŚǇ�ĚŽ�ǇŽƵ�ƚŚŝŶŬ�ǇŽƵƌ�ƌĞƐƵůƚƐ�ƚƵƌŶĞĚ�ŽƵƚ�ƚŚŝƐ�ǁĂǇ͍�

�
�

�
Conclusion and Reflection 

�
�

�ĂƐĞĚ�ŽŶ�ƚŚĞ�ĚĂƚĂ�ĐŽůůĞĐƚĞĚ͕�ĚŝƐĐƵƐƐ�ƚŚĞ�ǀĂůŝĚŝƚǇ�ŽĨ�ǇŽƵƌ�ŚǇƉŽƚŚĞƐŝƐ�ďǇ�ĞǆƉůĂŝŶŝŶŐ�ŝĨ�ǇŽƵƌ�ŚǇƉŽƚŚĞƐŝƐ�ǁĂƐ�
ƐƵƉƉŽƌƚĞĚ͕�ƉĂƌƚŝĂůůǇ�ƐƵƉƉŽƌƚĞĚ͕�Žƌ�ŶŽƚ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƚŚĞ�ĚĂƚĂ͘��
�
tŚĂƚ�ĚŝĚ�ǇŽƵ�ůĞĂƌŶ�ĨƌŽŵ�ƚŚŝƐ�ĞǆƉĞƌŝŵĞŶƚ�ĂŶĚ�ǁŚĂƚ�ĐŽƵůĚ�ǇŽƵ�ŝŶǀĞƐƚŝŐĂƚĞ�ĨƵƌƚŚĞƌ͍�,Žǁ�ĐŽƵůĚ�ǇŽƵƌ�
ĨŝŶĚŝŶŐƐ�ďĞ�ĂƉƉůŝĞĚ�ƚŽ�ƐŽůǀĞ�Ă�ƐƉĞĐŝĨŝĐ�ƉƌŽďůĞŵ�Žƌ�ŝƐƐƵĞ͍��,Žǁ�ĚŽĞƐ�ƚŚŝƐ�ĞǆƉĞƌŝŵĞŶƚ�ŝŶƚĞƌĂĐƚ�ǁŝƚŚ�ŽƚŚĞƌ�
ĨĂĐƚŽƌƐ͗�ŵŽƌĂů͕�ĞƚŚŝĐĂů͕�ƐŽĐŝĂů͕�ĞŶǀŝƌŽŶŵĞŶƚĂů͕�ƉŽůŝƚŝĐĂů͕�ĐƵůƚƵƌĂů͕�ĞĐŽŶŽŵŝĐ͕�ĞƚĐ͘�

�
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FROM PEERS 
Students may need to be taught how to read a thermometer. 
Thermometers need to be narrow enough to fit the bottle of choice and be legible.  One 
that was used with success: https://www.rainbowresource.com/product/015327/Student-
Thermomemeters-Fahr-Celcius-set-of-10.html?  
 
Alternative materials for the lab:  Used readily availabe materials including paper or 
trash of different colors.  Black trash bag, or black rocks and pebbles. The brown 
material included sand, crab shells, and leaves. The white material included coral, white 
rocks, and white shells. The mix container included beach glass of assorted color with 
water.  
 
Setting up lab:   

• Let students design the experiment (more time). 
• Provide my students with a procedure card to have them set up the lab more 

independently. I would like my students to take the lead using the resources they 
have and act more as a guide instead of spoon feeding them the information. 

 
Use “down time” between taking measurements: 

• Watched a video about Kiribati and climate change 
• Envisioned splitting class next time. One small group of 4 could go and collect 

data with the Educational Assistant while the other larger group 
could complete the Explore portion of the lesson in the class with 
me. Once both groups are done, they can share what they 
learned with each other to complete the lesson. It would be a 
great way to get students talking and teaching each other.  
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Science & Engineering 
Practice(s)

Engaging in Argument from 
Evidence   
Engaging in argument from 
evidence in 6–8 builds on K–5 
experiences and progresses to 
constructing a convincing argu-
ment that supports or refutes 
claims for either explanations or 
solutions about the natural and 
designed world(s). 

• Construct, use, and/or 
present an oral and written 
argument supported by 
empirical evidence and sci-
entific reasoning to support 
or refute an explanation or a 
model for a phenomenon or 
a solution to a problem. 

Disciplinary Core Ideas  
DCI(s)

LESSON 4 
How does global climate change a!ect 
Hawaii?

MS-ESS3-53
Apply scientific principles to design a method for monitoring and 

minimizing a human impact on the environment.

ESS3.C: Human Impacts on 
Earth Systems

• Human activities have 
significantly altered the 
biosphere, sometimes dam-
aging or destroying natural 
habitats and causing the 
extinction of other species. 
But changes to Earth’s en-
vironments can have di!er-
ent impacts (negative and 
positive) for di!erent living 
things. 

• Typically as human pop-
ulations and per-capita 
consumption of natural 
resources increase, so do the 
negative impacts on Earth 
unless the activities and 
technologies involved are 
engineered otherwise. 

Cross-Cutting Concept(s)  
CCC(s)

Cause and E!ect: 
Mechanism and Prediction: 
Events have causes, sometimes 
simple, sometimes multifaceted. 
Deciphering causal relationships, 
and the mechanisms by which 
they are mediated, is a major ac-
tivity of science and engineering. 

• Cause and e!ect relation-
ships may be used to predict 
phenomena in natural or 
designed systems. 

Lisa Marten
MS-ESS3-4: Earth and Human Activity

Lisa Marten

Lisa Marten
Construct an argument supported by evidence for how increases in human population and per-capita consumption of natural resources [energy] impact Earth's systems.

Lisa Marten

Lisa Marten
Alternative for 8th grade integrated science
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PHENOMENON:
Very hot days are becoming more 
frequent. 

Web Link:

1. Click the link below,
enter your town and
birthday, then scroll
down.  How will the
number of days over
90º change over your
expected lifetime?

ACTIVITY

Temperature increases are more intense in some places 
than others.

ǒǸ How does the number of predicted very hot day compare to�
other cities the same latitude? You will need to google “What�
latitude is my city name?” Latitude will be marked by N or S.�
-ook for other cJUJFs with similar�latitudes�#//+.ǺȜȜ
�'*"Ǹ��/�#" *Ǹ�*(Ȝ�$/$ .ȍ�4ȍ'�/$/0� ȍ�)�ȍ'*)"$/0� Ȝ
Then, plug at least two cities with similar latitude that are on�
di!erent continents into the NY Times Interactive site.
For example, Kailua, HI is around 21º latitude and will have�
32 days over 90º F.  Other cities at similar latitudes with the�
number of days over 90º F: Hanoi, Vietnam (125), Cancun,�
Mexico (125), Raipur, India (225), Mecca, Saudi Arabia (280)

ǓǸ What questions do you have about these phenomena?  What�
impact do you think having very hot weather will have on�
your hometown?  Why do you think some places with similar�
ODWLWXGHV�ZLOO�EH�PXFK�KRWWHU�WKDQ�+DZDLL"

5FNQFSBUVSFT�BSF�SJTJOH�FWFO�GBTUer than Hawaii because the ocean surrounding 
our islands has a moderating e!ect.

https://en.wikipedia.org/wiki/List_of_population_centers_by_latitude
https://www.nytimes.com/interactive/2018/08/30/climate/how-much-hotter-is-your-hometown.html?smid=tw-share
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IMPACT OF CLIMATE CHANGE 
IN HAWAI’I 

English extension:  Pick one of these ways in which climate change is a!ecting Hawaii.  Write a letter to your 
state representative to explain your concerns.  Use evidence and scientific reasoning to justify your concern 
and support your argument.  If it will help support your argument, you can also include data from the graphing 
lesson.  Finish with a statement of what you think your state representative should do.

GUIDED INSTRUCTION

https://www.ncdc.noaa.gov/cag/global/time-series

1. TEMPERATURE RISE.  Both the 
air temperature and the ocean 
temperatures are steadily getting 
hotter in Hawaii.  Extreme heat 
can cause health problems and 
even death for people and other 
animals.  Spikes in ocean tem-
peratures in recent years have 
caused “coral bleaching” where 
the algae that gives coral its color 
and some of its food leaves the 
coral.  This can kill the coral.  

Lisa Marten
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IMPACT OF CLIMATE CHANGE 
IN HAWAI’I

2. SEA LEVEL RISE.  The water 
is warmer which results in 
thermal expansion, also ice 
melt from glaciers has in-
creased the amount of water 
in the ocean.  Flat coral atolls 
in the Pacific are disappear-
ing, but higher elevation land 
in Hawaii (volcanic island) 
will remain above sea level.  
Beaches will be eroded, low 
lying areas like Waikiki will be 
flooded, and roads and build-
ings along the shorelines will 
be damaged. 

3. FEWER TRADE WIND DAYS 
AND LESS RAINFALL.  Trade 
winds are measured at Ho-
nolulu International Airport.  
Trade winds cool us o!.  Trade 
winds also push moist air 
from over the ocean to the 
windward mountains where 
it turns into rain.  Less rainfall 
creates challenges for our wa-
ter supply and for farmers.   

GUIDED INSTRUCTION

http://www.soest.hawaii.edu/MET/
Hsco/Trade%20wind%20chang-
es%20JGR%202012.pdf

4. SPREAD OF DISEASE.  Hawai’i has the highest rate of extinction 
of plants and animals anywhere in the planet due to habitat loss, 
introduced predators (including humans), and disease.  One 
disease that has driven some species of Native Hawaiian birds 
at lower elevations to extinction is avian malaria, transmitted by 
introduced mosquitos.  
The I’iwi is one of 18 species of Hawaiian honeycreepers that still 
exist.  At least 38 species of Hawaiian honeycreepers have already 
gone extinct.  The I’iwi is no longer found in the lowlands, but still 
lives in high elevation forests above 4,000 feet.  Scientists predict 
that as temperatures increase due to climate change, mosquitoes 
and avian malaria will spread to these last refuges.  I’iwis and oth-
er native birds will be at risk of avian flu and might go extinct. 

Lisa Marten
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Letter includes these elements:
• Introduce claim(s) and organize the reasons and evidence clearly.
• Support claim(s) with clear reasons and relevant evidence, demonstrating an understanding of the topic. 
• Use words, phrases, and clauses to clarify the relationships among claim(s) and reasons. 
• Establish and maintain a formal style.
• Provide a concluding statement or section that follows from the argument presented.

ASSESSMENT

The I’iwi

Common Core English
Grade 6.  Statistics & Probability 
http://www.corestandards.org/ELA-Literacy/W/6/1/
Write arguments to support claims with clear reasons 
and relevant evidence.

A. Introduce claim(s) and organize the reasons 
and evidence clearly.

B. Support claim(s) with clear reasons and relevant 
evidence, using credible sources and demon-
strating an understanding of the topic or text.

C. Use words, phrases, and clauses to clarify the 
relationships among claim(s) and reasons.

D. Establish and maintain a formal style.
E. Provide a concluding statement or section that 

follows from the argument presented.

Grade 8.  Statistics and Probability
http://www.corestandards.org/ELA-Literacy/W/8/1/
Write arguments to support claims with clear reasons 
and relevant evidence.

A. Introduce claim(s), acknowledge and distinguish 
the claim(s) from alternate or opposing claims, 
and organize the reasons and evidence logically.

B. Support claim(s) with logical reasoning and rel-
evant evidence, using accurate, credible sources 
and demonstrating an understanding of the topic 
or text.

C. Use words, phrases, and clauses to create cohe-
sion and clarify the relationships among claim(s), 
counterclaims, reasons, and evidence.

D. Establish and maintain a formal style.
E. Provide a concluding statement or section that fol-

lows from and supports the argument presented.



FROM PEERS 
“My students didn’t want this to end and were so engaged in writing their letters as if the 
fate of the world depended on their letters - which in a way, it does!”  
 
Alternative materials:  Watched each video below then choose one topic to focus on. 
1. Temperature Rise (Coral in Australia)  https://youtu.be/mQ10xBl8XMQ 
2. Sea Level Rise (Oahu)  https://youtu.be/zpgs63O5_-U 
3. Fewer trade wind days and less rainfall (Island Heat Effect)  
https://youtu.be/cHImj8i2Fwg 
4. Spread of Disease (Mosquitos)  https://youtu.be/C3DWEe0jbAY 
 

• We did pre-writing, and went deeper not just quick draft.  Sent to the Principal 
and he will share feedback after reading. 

• Also wrote own teacher, State legislator or Congressperson. 
• One teacher had students fill out this table before writing. 

LETTER TO A REPRESENTATIVE- OUTLINE 
Paragraph Student Name: 
1 Who are you?  I’m a sixth grader at ____ 
1 Issue/Problem: 
1 What impact does this have on our state? 
2 Why is this negatively affecting our community? 

What evidence do you have to support this? 
2 What is one cause of Global Climate Change? 
2 PROPOSAL: What do you think the government should do about the 

problem? 
 
  



FROM PEERS 
 
Dear Senator Kahele,  
 
 As a 6th grade student at Keaukaha Elementary School, I am writing to 
inform you about the rising temperatures in Hawaii and how it is affecting Coral 
reefs and our citizens. Both the air and ocean temperatures are rising and 
getting hotter in Hawaii. This causes many health problems and sometimes death 
for people and some animals. These spikes in temperatures in the ocean are 
causing “coral bleaching.”  Coral and algae have a symbiotic relationship, so they 
count on each other to survive.  The algae is the coral's main food source and it 
is also it’s source of color. The increased temperature rise in the ocean puts 
strain on the symbiotic relationship, and causes the algae to leave the coral 
tissue.  When the coral’s food and color source leave the coral turns white and 
gets weaker.  When it is weak it is more susceptible to disease. 
 

I think we could help this problem by planting more trees near the coastal 
area. I think this would help with ocean temperature rise because of topsoil, a 
main cause of sea pollution. Trees will prevent runoff of topsoil and topsoil 
erosion. The trees will act as a natural filter and lessen the amount of runoff 
into the ocean.  In return it will contribute to the reversing of global warming 
and increasing ocean temperatures. 
 

This is why I urge you to care about the effects of global warming and to 
become a supporter of coral reef preservation.  In doing so you will show that 
you love and care about your community and its well being. Please contact me if 
you have any questions about the changing of temperatures and Coral bleaching. 
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Science & Engineering 
Practice(s)

Asking Questions and Defining 
Problems   
Asking questions and defining 
problems in grades 6–8 builds 
on grades K–5 experiences and 
progresses to specifying rela-
tionships between variables, and 
clarifying arguments and models.

• Define a design problem 
that can be solved through 
the development of an ob-
ject, tool, process or system 
and includes multiple crite-
ria and constraints, includ-
ing scientific knowledge that 
may limit possible solutions.

Disciplinary Core Ideas  
DCI(s)

LESSON 5 
How can we apply scientific principles to minimize our school 
community’s contribution to climate change?

MS-ESS3-3 Apply scientific principles to design a method for monitoring and 
minimizing a human impact on the environment.

MS-ETS1-1 Define the criteria and constraints of a design problem with su!icient precision to ensure 
a successful solution, taking into account relevant scientific principles and potential impacts on peo-

ple and the natural environment that may limit possible solutions.

ETS1.A: Defining and Delimiting 
Engineering Problems
The more precisely a design 
task’s criteria and constraints can 
be defined, the more likely it is 
that the designed solution will be 
successful. Specification of con-
straints includes consideration 
of scientific principles and other 
relevant knowledge that are likely 
to limit possible solutions.

Cross-Cutting Concept(s)  
CCC(s)

Influence of Science, Engineer-
ing, and Technology on Society 
and the Natural World 

• Mechanism and Prediction: 
Events have causes, some-
times simple, sometimes 
multifaceted. Deciphering 
causal relationships, and the 
mechanisms by which they 
are mediated, is a major 
activity of science and engi-
neering. 

• Cause and e!ect relation-
ships may be used to predict 
phenomena in natural or 
designed systems. 
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PHENOMENON: 
Hawaii passed a law committing the State to becoming carbon 
neutral by 2045.  That means Hawaii would emit only as much 
CO2 as its vegetation takes in.

Can we do it?  
Now Hawaii is over 90% fossil fuel based – renewables produce 25% 
of electricity, 1% of ground transportation fuel, and 0% of marine and 
aviation fuel. 

How can our school community contribute in a positive way?

Use the Design Challenge Worksheet to lead students through process 
and document.  Students will work in groups, but each student will docu-
ment the process individually on the worksheet.  Worksheet can be done 
by hand or digitally (worksheet at end of the chapter).  

Helpful hints for teachers: Have students check in with you a"er 
each section, set deadlines for moving through the process.

Upload sample of completed student work: 

Design Challenge:            Name____________________ 

How can we apply scientific principles to minimize our 

school community's contribution to global warming? 

 
Phenomenon:  Hawaii passed a law committing the State to becoming carbon neutral by 2045.  

That means Hawaii would emit only as much CO2 as its vegetation takes in.   

 
Can we do it? Now Hawaii is over 90% fossil fuel based – renewables produce 20% of 

electricity, 1% of ground transportation fuel, and 0% of marine and aviation fuel.  

 
How can our school community contribute in a positive way? 

 

Brainstorm- what is going on at our school now? 

What are the ways in which our school PRODUCES carbon dioxide emissions? 

 
 
 
 
 
 
 
 
 
 
 

 

What are the ways in which our school community REDUCES carbon dioxide? 

 
 
 
 
 
 
 
 
 
 

 

Design Challenge:            Name____________________ 
How can we apply scientific principles to minimize our 
school community's contribution to global warming? 

 
Phenomenon:  Hawaii passed a law committing the State to becoming carbon neutral by 2045.  
That means Hawaii would emit only as much CO2 as its vegetation takes in.   
 
Can we do it? Now Hawaii is over 90% fossil fuel based – renewables produce 20% of 
electricity, 1% of ground transportation fuel, and 0% of marine and aviation fuel.  
 
How can our school community contribute in a positive way? 
 

Brainstorm- what is going on at our school now? 

What are the ways in which our school PRODUCES carbon dioxide emissions? 

 
 
 
 
 
 
 
 
 
 
 

 

What are the ways in which our school community REDUCES carbon dioxide? 

 
 
 
 
 
 
 
 
 
 

 

Define the Problem  WHAT is the problem you are trying to solve? Using the ideas you brainstormed above, decide on a problem you can solve that meets the 

criteria in the chart below: 
Describe the problem you want to solve. 

  

 
 
 
 
 
 

How does this problem relate to carbon dioxide levels, either through emissions or reductions?  
 
 

 
 
 

What data could you collect about the current state of this problem?  
 
 

 
 

What are some possible changes your school community could make to positively impact this issue? 

 

How can you measure or observe the changes in your possible solution? 

 

 

 
 
 

http://healthyclimatecommunities.org/wp-content/uploads/2019/05/LJA-example-Environmental-Impacts-Sustainability-Challenge.pdf
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Teacher could lead and encourage the following options for reducing 
the schools carbon footprint (with ideas for how to collect data)

1. Land use on campus. Could walk around and measure or use 
satellite data or combo of both. 
• Trees / shrubs. Calculate with https://mytree.itreetools.org a"er 

measuring circumference.
• Grass.  Net emissions go the wrong way.  They sequester less 

than the emissions from maintenance (mowing and fertilizer).  
However, they do not trap heat like roads.

• Impermeable cover- buildings, roads, parking lots  

2. Transportation. 
• Cars vs buses at drop o!
• #passengers in each vehicle
• Idling time
• Commute distance
• Vehicle type (and relative e!iciency or carbon output)

3. Power. Find out kWh from the school’s power bill.  Calculate CO2 
emissions using formula.
• HECO 1 kwh = 73% oil + 27% renewable = 580 g CO2
• SOLAR 1 kwh = 40 g CO2 (for equipment)

4. E!iciency. What does your school do already?
• LED
• smart strips
• cool roofs

5. Food. What is the carbon “foodprint” of school lunch?  Are there 
lower carbon options?
• Calculate the carbon of di!erent meals served. 

• http://www.eatlowcarbon.org/food-scores/ 
• http://www.greeneatz.com/foods-carbon-footprint.html

• Allow student ideas to reach 
beyond the school community.  

• Allow student ideas to in-
clude other environmental 
problems they are passion-
ate about – most impact 
our carbon footprints.  For 
example, plastic pollution in 
our oceans relates to single 
use disposable containers 
that have a higher carbon 
footprint than re-used or 
recycled containers.  

BRAINSTORM AND DEFINE A PROBLEM. MODIFICATIONS:

https://mytree.itreetools.org
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EVALUATION YOUR SOLUTIONCOLLECT DATA
Data collection can be di!eren-
tiated according to the needs of 
your class: teacher can provide 
blank data tables, students could 
draw templates, or students 
could use a spreadsheet.
Plan for data collection might 
include times that are outside 
of normal class time.  For ex-
ample, a survey of idling cars at 
the pick-up line would require 
students to make a detailed plan 
for completion outside of class 
time.  Have students present 
fully realized plan before pro-
ceeding to ensure safety.

DESIGN A SOLUTION.  
Solve the climate change prob-
lems uncovered on your campus: 
help students brainstorm pos-
sibilities and choose a solution 
that has observable results.

• Tree planting   

• Carpool campaign
• Walk to school day
• No idle zones
• Solar panels
• E!iciency measures
• Recycling
• Low carbon food options

Science & Engineering 
Practice(s)

Engaging in Argument from 
Evidence   
Engaging in argument from 
evidence in 6–8 builds on K–5 
experiences and progresses to 
constructing a convincing argu-
ment that supports or refutes 
claims for either explanations or 
solutions about the natural and 
designed world.

• Evaluate competing design 
solutions based on jointly 
developed and agreed-up-
on design criteria. 

Disciplinary Core Ideas  
DCI(s)

MS-ETS1-2. Evaluate competing design solutions using a sys-
tematic process to determine how well they meet the criteria 

and constraints of the problem.

ETS1.B: Developing Possible 
Solutions

• There are systematic pro-
cesses for evaluating solu-
tions with respect to how 
well they meet the criteria 
and constraints of a problem. 

• Sometimes parts of di!er-
ent solutions can be com-
bined to create a solution 
that is better than any of its 
predecessors. (MS-ETS1-3)

1. Collect qualitative observations of your results to document what 
changes have been made.  This could take the form of written 
observations, photos, videos, etc. 

2. Collect quantitative data on changes and display this data in a data 
table and graph.  For example, if your design solution implemented 
a sign campaign for “no idle zones” at the pick-up line, students 
could chart the actual number of idling cars before and a"er.  
Estimations of reduced emissions could be calculated to evaluate 
their solution.  

3. The timing of this might need to be adjusted, depending on how 
long it takes to implement a solution.  

4. Optional:  Create an infographic to present your findings and 
advocate for change.

5. Optional:  Use a real audience.  Host a sustainability fair where you 
present your solutions to the school community.  Alternatively, 
invite school administrators, teachers, or students to help evaluate 
di!erent solutions.

https://design.itreetools.org
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Sample student 
infographics of 
their solutions.  7th 
grade, Le Jardin 
Academy, Kailua, HI.

EXAMPLES
What can you do?



32 Copyright © 2019 Healthy Climate Communities  |  www.healthyclimatecommunities.org

Design Challenge:            Name____________________ 
How can we apply scientific principles to minimize our 
school community's contribution to global warming? 

 
Phenomenon:  Hawaii passed a law committing the State to becoming carbon neutral by 2045.  
That means Hawaii would emit only as much CO2 as its vegetation takes in.   
 
Can we do it? Now Hawaii is over 90% fossil fuel based – renewables produce 20% of 
electricity, 1% of ground transportation fuel, and 0% of marine and aviation fuel.  
 
How can our school community contribute in a positive way? 
 

Brainstorm- what is going on at our school now? 

What are the ways in which our school PRODUCES carbon dioxide emissions? 

 
 
 
 
 
 
 
 
 
 
 

 

What are the ways in which our school community REDUCES carbon dioxide? 
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Define the Problem  
WHAT is the problem you are trying to solve? 

Using the ideas you brainstormed above, decide on a problem you can solve that meets the 
criteria in the chart below: 

Describe the 
problem you want to 
solve. 
  

 
 
 
 
 
 

How does this 
problem relate to 
carbon dioxide 
levels, either 
through emissions 
or reductions? 
 
 
 

 
 
 

What data could 
you collect about 
the current state of 
this problem? 
 
 
 

 
 

What are some 
possible changes 
your school 
community could 
make to positively 
impact this issue? 

 

How can you 
measure or observe 
the changes in your 
possible solution? 
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Develop a Plan for Data Collection 
 
 

Describe a detailed plan for collecting data on the current situation. 

How will you collect it?  

When and for how long?  

What materials would you 
need? 

 

 
In the space below, draw or insert a blank data table that you will use to collect your data. Do 
you need to collect multiple sets of data and average your results?  
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Collect Data 
Complete your plan for collecting data by recording it into the chart you created above. 
 
Describe any challenges you had in collecting your data. 
 
 
 
 
 
 
 
 
Describe any circumstances that might have affected the data you collected.  For example, did 
the weather, day of the week, time of day, or other factors affect your data? 
 
 
 
 
 
 
 
 
 
 

Graph Data 
Create a graph of your data by hand or using a spreadsheet and insert below. 
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Design a Solution 
 

What are 3 possible solutions that would 
create positive change in your school 
community and directly impact the problem 
you identified? 

How could you observe or measure the 
change these solutions would bring about? 
(relate this back to your original data 
collection- what would change if your solution 
were successful) 
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Choose the solution that your group will try based on feasibility, ability to measure results, or 
personal interest.  Create a detailed plan below for implementation using the prompts. 

What is your proposed 
solution? Write a 
detailed plan. 

 

What resources will you 
need to enact your 
solution? 

 

Whose help or 
permission will you 
need in order to act and 
what is your plan for 
contacting them? 

 

How and when will you 
measure your results? 
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Evaluate Your Solution 
Document how your group implemented your solution.  You may also insert photos or videos as 
evidence. 
 
 
 
 
 
 
 
 
 
 
 
 
Measure your results: collect qualitative and quantitative data on the results of your solution.  
Insert data table, graph, and descriptions below. 
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Share your Results 
What would be the best way to tell your school community about your problem and solution?  
Infographic? TED Talk? Video? Presentation?   
 
 

What information do you feel is most important to share so your school community 
understands the problem and the solution? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
As a group, create your documentation.  Insert link below or attach documentation. 
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Reflection 
Describe what worked well in your design solution and what you would do next time to make 
your solution even more effective. 
 
 
 
 
 
 
 
Discuss the challenges with your solution and how you might solve them.   
 
 
 
 
 
 
 
 
 
How could your solution be applied outside your school community? In Hawaii? Globally? 
 
 
 
 
 
 
 
 
 
Describe three elements from other groups’ solutions that worked well and why. 
 
 
 
 
 
 
Thinking about the solutions from all groups, describe how you could combine the best 
elements of multiple designs for a more comprehensive plan for your school. 
 
 
 
 
 



FROM PEERS 
Ways problems were selected: 

• Given option to focus on one issue as a class or as groups within the class. 
• Students were put into four groups. In their groups, they brainstormed ways in 

which our school campus can reduce its carbon emissions. Then, they developed 
a project regarding the reduction of carbon emissions. They had to collect data 
and then use that data to come up with a program or an event to bring 
awareness to the problem and work towards solving it. 

• Project – took home for homework to think what impacted them most.  Then 
grouped according to interest. 

• Turn and talk and brainstorm.  For projects kids put a couple concepts on a piece 
of paper, then they trade and get feedback and then trade again to get a bunch 
of feedback from peers.  Didn’t use design challenge handout at all.  Didn’t use 
any handouts.   

• They had one part of the worksheet for homework.  I read through their ideas and 
luckily was able to put them into groups for all areas but food.  Students were 
excited about their projects and were eager to share their proposals. 

• Students enjoyed doing the activity.  It is being used as their “elementary legacy 
project”.  They enjoyed thinking of ways to solve problems.  Some students had 
some misconceptions and some had a lot of interesting ideas.  Finally when 
students collaborated and narrowed down their ideas they came up with some 
doable projects.    

 
Projects chosen: 

• Looked at use of electricity in class.  Have a pick up area and trying to redesign 
traffic flow to create solutions at our school.    

• Most electricity, on transport, one land.  Ideas: plant a tree, bike to school Friday, 
no tech or teach outside, turn off AC earlier (not 7am-4pm but leave class).  
Project to leave as the alaka’i of the school. 

• One group proposed to Plant a Tree.  Another group chose “Lights off 
Hour”.  Another group proposed “Bike to School Friday”.  The final group chose 
to do “T.O.D” (Teach Outside Day).  Watching the students plan for data 
collection, interpret their data and come up with solutions to this real world 
problem was very inspiring.   

• 2 transport groups,  one is trying to organize walk to school day and carpool day.  
Planning to survey other classes to see how many could walk.  Want to put up 
advertisements. The other transport group wanted to do a fundraiser so that all 
the families can get EVs.  Asked to enact change and do a side project to find out 
.  Ask is they can work on their projects.  Might be their favorite so far.  Looking 
at food waste and looking at ELES composting to see if it could be brought to 
Keolu.  One group is looking how they could reduce electricity.  Check to see if 
empty bathrooms, classrooms have lights off.  May make stickers for light 
switches to remind people to turn them off.   

 
 
 
 



FROM PEERS 
Ways solutions were shared: 

• Each student made a power point of their plan and presented it to a group. 
• To share their solutions, I had students get into small groups and share with each 

other. I let students decide how to share their solution (examples: video, Kahoot! 
Quiz, poster/flyer, slideshow, morning announcement, etc.). 

• Morning announcements. 
• Made posters to put up around campus. 
• Present to other classes in same grade. 

 
 

 
 
 



FROM PEERS 
Describe the   
problem you want  to solve. 

1. Group 1 : Titan, Prescott, Rustin, Tavana, Kuhio, 
Andrew (Traffic) Solve the traffic problem in the 
front pick area near cafe.  

2. Group 2: Haizon and Raezjah (Electricity) Using less 
technology during class. 

3. Group 3: Duke, Sadie, Shyzen, Kailey (Traffic) Using 
less gas while waiting for children at KWON 

4. Group 4: Payton, Laken, Carley (Traffic) The traffic 
in the back during pick up. 

5. Group 5: Kupe’ehina and Ryzel (Electricity) Leaving 
the AC off in the morning  

How does this   
problem relate to  carbon 
dioxide   
levels, either   
through emissions  or 
reductions? 

Emissions of carbon dioxide into our atmosphere. 

What data could  you collect 
about  the current state 
of  this problem? 

Group 1: Observe and collect data for 30 mins counting 
each family and how long it takes to pick up. 
Group 2 : Doing a survey to ask each Kumu on campus 
about their use of technology. 
Group 3: Create a table with the times of how long parents 
are waiting and if they are using their gas and their vehicle 
is on. 
Group 4: Observe how many cars are using their engines 
while they wait for their child in the back. 
Group 5: Survey every Kumu if they are using their ac when 
it's not hot.  

What are some   
possible changes  your 
school   
community could  make to 
positively  impact this 
issue? 

Use less technology, create a new parking lot, plant more 
trees, turn off their car when waiting, ride bike, car pool, 
use the bus, open their window, use less technology, work 
outside more, create a new pick up design. 

How can you   
measure or observe  the 
changes in your  possible 
solution? 

Survey, observation, measure before and after solution 
and compare data 

 
 



FROM PEERS 

 
Data collection 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                               Educational posters 
 
 
 
 
 
 
 
 
 
 
 
                                                    Powerpoint slides (from larger presentations) 
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