
Understanding Global Change Cool Zone Design 
Exploring the Urban Heat Island Effect and Designing a Community Based Solution 

 
Summary of Scenario and Segments 

The purpose of this task is for students to demonstrate their ability to analyze the scientific problem of 
urban heat islands and construct a model to explain a solution to the problem through the creation of a 
cool zone.  Students will start by analyzing the scenario to review information about urban heat islands.   
They will then complete 3 segments.  
 
In Segment 1 students will demonstrate their knowledge of energy and systems on earth and explain 5 
different aspects of the urban heat island.  In part 1 they match components of a model of earth’s energy 
and then explain how they relate to surface temperature.  In part 2 they analyze data from an experiment 
to explain how  heat capacity relates to temperature change.  In part 3 they again use data but this time 
come up with a claim from a pattern on a line graph to explain albedo’s effect on temperature change.  In 
part 4 students create a model and use the model to explain how transpiration/evaporation are related to 
cooler areas near vegetation.  Finally in part 5 students add information to a picture of a city to explain 
how convection currents relate to the urban heat island effect.   

 
In segment 2 students are asked to come up with a design for a cool zone in their community.  In 
particular they are modeling one cause of the urban heat island, and then modeling one change to 
positively impact the environment and lower the LST.  After modeling the two they are asked to explain 
their solution. 

 
Finally in Segment 3  students are grouped together to incorporate multiple designs into one presentation 
that highlights the designs needed to be included in the community cool zone. You could have students 
present their findings on a poster format as an extension.  
 
Grade(s): 10-12 
 
Time: Segment 1: 30-45 min,  Segment 1 could also be given throughout a unit as exit tickets where 
students are synthesizing the various factors related to the urban heat island.  Segment 2: 10-20 min, 
Segment 3: 30-60 min.  Segment 3 should be given on a separate day to ensure that students can be 
grouped based on proposed solutions.  Optional activities to enhance the PT can be used before the task 
is given or as part of segment 1 (see UGC Urban Heat Islands Curriculum). 
 
 Instructional Segment Overview​ ​ ​ ​ ​    Video Overview​  

 
 
 
 
 
 
 

https://docs.google.com/presentation/d/1ID1YPUpH6Cvsh93x7iyn3sOdfnfCt4bcz5HiyYjq75k/edit?usp=sharing
https://drive.google.com/file/d/12Th_ibJRZMRWnLbR7vG1IwAhjP6v-F21/view?usp=drive_link
https://docs.google.com/presentation/d/1gnIuOuxRVAqvdYI9cJ4rVNe2n6syOMxWeMhyEqS8uDI/edit?usp=sharing
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Task Implementation Guidance 

How this task is meant to 
be used 

Supporting Diverse 
Sensemaking: Pre-Requisites 
and Scaffolds 

NGSS Assessment Targets 
 
How the task was developed 

Task Implementation Context 

How the task is 
meant to be 
used 
 

Instructional Purpose 
​ Curriculum-Neutral Positioning:  This performance task can be integrated 
into any curriculum that addresses the intended assessment targets. 

​ Diagnostic Usage: Understand students’ initial ideas before instruction. 
​ Formative: Supports teachers and students with knowing where they are 
with their learning, where they are headed, and how to support next steps 
with learning. 

​ Summative: Useful to report on student learning across a sequence of 
instruction. 

​ Assessment as Learning: The performance task serves as a learning 
experience itself. 

 
Timing for Integration into Instruction 

​ Beginning of Unit 
​ Middle of Unit 
​ End of Unit 
​ Flexible to be used in various ways 

 
Student Configuration for Assessment Moments 

​ Individual work 
​ Partner work 
​ Small Group work 
​ Whole Class work 

Additional 
guidance from 
the developers 
about how the 
task might be 
most effectively 
used 

This task was originally designed to anchor the end of a 12 lesson learning 
sequence from the UGC Urban Heat Islands  instructional unit for High School 
Chemistry. It can also be used within an environmental science or physical 
science course where energy of the earth is being taught.  The assessments and 
its 3 segments can all be done together at the end of a unit or segment 1 can be 
broken up into individual exit tickets or formative assessments throughout the unit 
as they link to individual lessons.  (part 1 (radiation) with lesson 3, part 2 (heat 
capacity) with lesson 5, part 3 (albedo) with  lesson 4 , part 4 (energy of phase 
changes) with lesson 8, and part 5 (convection) with lesson 7 . The 3rd segment 
is an optional extension and is not necessary to gather students’ ideas related to 

https://drive.google.com/drive/folders/1_zQnt58ibc0RC5-ng4qHV4bqSwyTkbGZ?usp=sharing
https://docs.google.com/document/d/1QqsC4OSro9Nz6M6nIjVF1_VKhWnzfvvhfefPGK2zSb0/edit?usp=sharing
https://docs.google.com/document/d/1muRkoK-dQKeByyE9FAVNzX3_vkLGP1TewvmtaUOj2sY/edit?usp=sharing
https://docs.google.com/document/d/1QqsC4OSro9Nz6M6nIjVF1_VKhWnzfvvhfefPGK2zSb0/edit?usp=sharing
https://docs.google.com/document/d/1QqsC4OSro9Nz6M6nIjVF1_VKhWnzfvvhfefPGK2zSb0/edit?usp=sharing
https://docs.google.com/document/d/1fElXf2kPFOofos14uK5cUJNvoos7fu3YRB-m9l0vxyE/edit?usp=sharing
https://docs.google.com/document/d/1GfGLxPfQjQf7aM4uBUknXXktZxvj2U6NanmjMO2URs4/edit?usp=sharing
https://docs.google.com/document/d/1pBjUE6Q7i9KsLKhtf9MXB9QCaDRmEQlSNx5CTysFAcc/edit?usp=sharing
https://docs.google.com/document/d/1jLuxYIC5OpaJ6_zthpaPxeCGYUUYXCYMgpD4h0mloig/edit?usp=sharing
https://docs.google.com/document/d/1ACg1xiqa_ZgLOV_55awEgljlX2Fzj9A-YZZ2HPzJ8SE/edit?usp=sharing


the content.  

Description of Phenomenon or Problem 

The surface temperature of the land differs across parts of our city 
(Urban Heat Islands). What are some areas hotter than others? How 
could we prevent the areas from being so hot? (How can we create a 
cool area in our community?) 

NGSS Assessment Target(s) 

Which performance expectation(s) is this task associated with? 

HS-PS3-1 Create a computational model to calculate the change in the energy of one component in a 
system when the change in energy of the other component(s) and energy flows in and out of the 
system are known. 
HS-PS3-2 Develop and use models to illustrate that energy at the macroscopic scale can be accounted 
for as a combination of energy associated with the motion of particles (objects) and energy associated 
with the relative positions of particles (objects). 
HS-PS3-4 Plan and conduct an investigation to provide evidence that the transfer of thermal energy 
when two components of different temperature are combined within a closed system results in a more 
uniform energy distribution among the components in the system (second law of thermodynamics). 
HS-ESS2-2Analyze geoscience data to make the claim that one change to Earth's surface can create 
feedbacks that cause changes to other Earth systems. 

Science and 
Engineering 
Practices 

SEP 2: Developing and Using models Students will add to pre-existing 
models, construct models, and explain concepts using models. 
 
SEP 4: Analyzing and Interpreting Data Students will analyze data from 
graphs and data tables to explain relationships within data and various concepts.  
 
SEP 6: Constructing Explanations and Designing Solutions Students will be 
explaining how various factors are related to the urban heat island effect.  They 
will then have a chance to explain a solution to the urban heat island effect.  
 

Crosscutting 
Concepts 

CCC1: Patterns Students will observe patterns in systems at different scales 
and cite patterns as empirical evidence in supporting their explanations of 
phenomena.. Students will use mathematical representations to identify certain 
patterns. 
 
CCC4: Systems and System Models Students can investigate or analyze a 
system by defining its boundaries and initial conditions, as well as its inputs and 
outputs. They can use models to simulate the flow of energy, matter, and 
interactions within and between systems at different scales.  
 
CCC5: Energy and Matter: Flows, Cycles, and Conservation Students learn 
that the total amount of energy and matter in closed systems is conserved. They 
can describe changes of energy and matter in a system in terms of energy and 
matter flows into, out of, and within that system. They also learn that energy 
cannot be created or destroyed. It only moves between one place and another 
place, between objects and/or fields, or between systems. Energy drives the 
cycling of matter within and between systems. 

https://www.nextgenscience.org/pe/hs-ps3-1-energy
https://www.nextgenscience.org/pe/hs-ps3-2-energy
https://www.nextgenscience.org/pe/hs-ps3-4-energy
https://www.nextgenscience.org/pe/hs-ess2-2-earths-systems
https://www.sdcoe.net/ngss/dimensions-of-the-ngss/scientific-and-engineering-practices
https://www.sdcoe.net/ngss/dimensions-of-the-ngss/scientific-and-engineering-practices
https://www.sdcoe.net/ngss/dimensions-of-the-ngss/scientific-and-engineering-practices
https://www.sdcoe.net/ngss/dimensions-of-the-ngss/scientific-and-engineering-practices/sep2-developing-and-using-models
https://www.sdcoe.net/ngss/dimensions-of-the-ngss/scientific-and-engineering-practices/sep4-analyzing-and-interpreting-data
https://www.sdcoe.net/ngss/dimensions-of-the-ngss/scientific-and-engineering-practices/sep6-constructing-explanations-and-designing-solutions
https://www.sdcoe.net/ngss/dimensions-of-the-ngss/crosscutting-concepts
https://www.sdcoe.net/ngss/dimensions-of-the-ngss/crosscutting-concepts
https://www.sdcoe.net/ngss/dimensions-of-the-ngss/crosscutting-concepts/ccc1-patterns
https://www.sdcoe.net/ngss/dimensions-of-the-ngss/crosscutting-concepts/ccc4-systems-and-system-models
https://www.sdcoe.net/ngss/dimensions-of-the-ngss/crosscutting-concepts/ccc5-energy-and-matter-flows-cycles-and-conservation


Disciplinary Core 
Ideas 

PS3A Definitions of Energy- Energy within the system can change through 
transfer in/out of the system.  There are many types of energy, but this unit will 
focus on thermal energy.  Energy can be understood at the microscopic scale as 
the motion of particles.  Motion energy (kinetic energy) can be measured within 
matter as the temperature(random motion of particles). Electromagnetic 
radiation can be modeled as a wave and the ER from the stun is a major source 
of energy for the earth.   
 
PS3B Conservation of Energy and Energy Transfer The total change in 
energy in any system is always equal to the total energy transferred into or out 
of the system (conservation of energy).  Many phenomena can be explained by 
the transfer of energy.  When objects come in contact energy can be transferred 
(change in temperature known as heat).  Energy transfer depends on the total 
change in energy. Energy always transfers from the warmer to cooler object.  
The transfer of energy can be in three different ways (conduction, convection, 
radiation).  Even when a system seems isolated, energy can be transferred 
through radiation.  Radiation can be emitted or absorbed by matter.  When 
matter absorbs iR (light) the energy is transformed to thermal energy (motion of 
particles).  Systems evolve towards stability (uniform energy distribution 
 
ESS2A Earth materials and Systems Earths’s surface is a complex and 
dynamic set of systems that interact over a wide range of temporal and spatial 
scales.  All processes result from the energy flowing and matter cycling.  This 
includes tectonic plates, weather and climate with sunlight, ocean atmosphere, 
clouds,ice, land, and life.  Effects on the atmosphere result from the burning of 
fossil fuels.  Earth exchanges mass and energy with the rest of the solar system.  
It gains or loses energy through incoming solar radiation, thermal radiation to 
space, and gravitational forces. Changes in parts of one system can affect 
changes in other systems.  
 
ETS1B Developing Possible Solutions The creative process of developing a 
new design to solve a problem is central to engineering. Solutions should meet 
the criteria and constraints on hand. Ideas can start as sketches and become 
more formalized through models. Models allow the designer to better understand 
the features of a design problem, visualize elements of a possible solution, 
predict a design’s performance, and guide the development of feasible solutions.  
Data from models can be used to modify a design.  
 
ESS3D Global Climate Change global climate change, driven by both natural 
phenomena and human activities can have large consequences for all of earth’s 
systems.  The activities of humans affect every part of the environment.  Global 
changes usually happen too slowly for individuals to recognize, but accumulated 
human knowledge and scientific research can help people learn about 
challenges and guide responses. Scientists build mathematical climate models 
to summarize existing evidence and are tested for their ability to match patterns 
and forecast the future. The impacts of climate change are uneven and may 
affect some regions more than others.  

 

https://www.sdcoe.net/ngss/dimensions-of-the-ngss/disciplinary-core-ideas
https://www.sdcoe.net/ngss/dimensions-of-the-ngss/disciplinary-core-ideas
https://nap.nationalacademies.org/read/13165/chapter/9#120
https://nap.nationalacademies.org/read/13165/chapter/9#124
https://nap.nationalacademies.org/read/13165/chapter/11#179
https://nap.nationalacademies.org/read/13165/chapter/12#206
https://nap.nationalacademies.org/read/13165/chapter/11#196


Supporting Diverse Sensemaking 

What additional knowledge, skills, and/or information will students need to bring to the 
assessment? 

●​ Students experience being hot and recognizing that certain areas are hotter than 
others.   

●​ Students have also done lab activities and analyzed data to recognize various factors 
related to how some areas are warmer than others (if they have done the UGC urban 
heat islands curriculum). 

●​ Students need to be able to MODEL at both the particle (zoom in boxes) and 
macroscopic levels 

 

What barriers will need to be removed to support the diverse learners in the 
performance task? 

●​ Students will need to have common experiences to understand the phenomenon  and 
various factors.  These can be done as lab task/activities in the unit or students can be 
given data within the pt to help them better understand the concepts 

●​ Students have created models throughout the unit (With teacher, in groups, individual, 
on their prior CFAs) so should be adept at doing this.  

●​ Students will need to be able to read the instructions in order to include the various 
components within the task. 

●​ Students will need to be able to read the rubric to ensure that they are completing the 
required aspects of each part of the assessment. 

 

 
 

https://docs.google.com/document/d/1QqsC4OSro9Nz6M6nIjVF1_VKhWnzfvvhfefPGK2zSb0/edit?usp=sharing
https://docs.google.com/document/d/1QqsC4OSro9Nz6M6nIjVF1_VKhWnzfvvhfefPGK2zSb0/edit?usp=sharing


Task Scenario and Prompts-  
Segment 1: Task Scenario, prompts, and scoring guidance 
Segment Scenario : Setting the stage for how students will engage with the task. 

SCENARIO: In San Diego County, researchers and community members 
have noticed that some areas of the city are hotter than others.  In 
particular, urban areas, those that are highly developed with buildings 
and infrastructure to support businesses as well as residential homes, have 
higher land surface temperatures than the surrounding areas (see maps 
below related to the Land Surface Temperature in the summer of 2017-2022 and the 
corresponding terrain).  
The planning commission has an abandoned warehouse which they are 
going to convert into a community gathering space.  You are part of a 
design team that has been hired by the planning commission who would 
like you to develop a cool zone to allow community members to enjoy on 
hot days . As a member of the design team you must determine aspects 
to incorporate in the cool zone and present the final model to the 
planning commission.   
Segment 1: In this section you will explain your knowledge of 
energy and systems on earth to explain components that allow 
for the urban heat island effect to occur. 

 

Teacher Materials  

●​ Student Handout 
●​ Slides 
●​ Rubric 
●​ Link to optional lessons with UGC storyline 

Student Prompts Ideal Student Responses 

 
 

 

 
The energy that determines surface temperature 
comes from the sun through solar radiation. About 
71% of the sunlight that reaches the earth is absorbed 
by its surface and atmosphere in the form of shortwave 
radiation.   Absorption of sunlight causes the 
molecules of the object or surface it strikes to vibrate 
faster which can be measured as an increase in 
temperature.  This energy is then re-radiated as 
longwave, infrared radiation.  Infrared radiation is what 
we experience as heat that warms the earth.  The 
more sunlight a surface absorbs, the warmer it gets 
and the more energy it re-radiates as heat.  
🔴 Potential Sticking Point: Students may struggle with 
the various types of radiation.  

🟢 Teacher Move: Focus on the overall ideas of short 
wave radiation from the sun and long wave radiation from the 
sun. Use the resources from UGC linked above to help. 

https://docs.google.com/document/d/1oM3_6s6KtUJtgQ0JVJPQ-XYm75Z8JBL8KVBBUgRdt7Q/edit?usp=sharing
https://docs.google.com/presentation/d/1jmBHeBLJq08foQgwPghFV9OpxBGQRLUbUbqX_bDlxcs/edit?usp=drive_link
https://docs.google.com/document/d/1-42-3mKSsWnds4k1xd76DzviNUVuUCLNqBU_4ydusYg/edit?usp=sharing
https://docs.google.com/document/d/1QqsC4OSro9Nz6M6nIjVF1_VKhWnzfvvhfefPGK2zSb0/edit?usp=sharing
https://ugc.berkeley.edu/background-content/solar-radiation/
https://ugc.berkeley.edu/background-content/reflection-absorption-sunlight/
https://ugc.berkeley.edu/background-content/re-radiation-of-heat/
https://ugc.berkeley.edu/background-content/solar-radiation/


Completing the lessons that are part of the UGC curriculum 
as part of lesson 3 are also suggested.  

  
Different types of substances heat up faster or slower 
than others.  Those types of materials in cities and 
hotter areas of the city tend to be those that have low 
heat capacities such as concrete, glass, metal, etc. 
 
🔴 Potential Sticking Point: Some students get confused 
between heat capacity and albedo.  Some students have a 
hard time using the definition of heat capacity with energy to 
change the temperature of a substance including heating up 
and cooling down.  Some students also get confused with 
the amount of mass that is used and how this relates to 
temperature change as well (which can sometimes cause 
different than expected answers in a lab setting).  
🟢 Teacher Move: It is important to have students 
recognize how heat capacity relates to the type of material 
with how much energy to change temperature.  Completing 
the lessons that are part of the UGC curriculum as part of 
lesson 5 are also suggested.  

 

 
Darker surfaces get hotter than lighter surfaces.   If 
light is not absorbed and transformed into heat by a 
surface then it is reflected.  Albedo is the reflection of 
sunlight.  Darker surfaces have lower albedo so 
absorb more energy while lighter surfaces have higher 
albedo so reflect more solar radiation and are not as 
hot.  
🔴 Potential Sticking Point: Some students get confused 
between heat capacity and albedo.  Some students get 
confused in terms of a higher albedo relating to more 
reflection.   
🟢 Teacher Move: It is important to have students 
recognize how albedo relates to reflection of energy from the 
sun (short wave).  Reading about albedo is helpful as well 
(check out the UGC website for information on 

https://docs.google.com/document/d/1QqsC4OSro9Nz6M6nIjVF1_VKhWnzfvvhfefPGK2zSb0/edit?usp=sharing
https://ugc.berkeley.edu/background-content/reflection-absorption-sunlight/
https://ugc.berkeley.edu/background-content/reflection-absorption-sunlight/
https://ugc.berkeley.edu/background-content/reflection-absorption-sunlight/
https://docs.google.com/document/d/1QqsC4OSro9Nz6M6nIjVF1_VKhWnzfvvhfefPGK2zSb0/edit?usp=sharing
https://ugc.berkeley.edu/background-content/reflection-absorption-sunlight/


reflection/absorption of sunlight) Completing the lessons that 
are part of the UGC curriculum as part of lesson 4 are also 
suggested.  

 

It is cooler near water and parks because of 
transpiration and evaporative cooling.  Water 
evaporates and absorbs energy from the surroundings 
(endothermic) from surroundings. 

 
 

 
🔴 Potential Sticking Point: Some students use the word 
transpiration without understanding how evaporative cooling 
is involved.  Additionally some students get confused with 
the idea that the energy to evaporate is coming from the sun 
vs. coming from the surrounding air as well (which causes 
the air to cool) 

🟢 Teacher Move: It is important to have students 
recognize how evaporative cooling relates to temperature 
differences.  Completing the lessons that are part of the UGC 
curriculum as part of lesson 8 are suggested to help student 
understand what is happening at the particle level to allow 
the water to evaporate and cool the surrounding air.  

 
The air in the city gets trapped by hot cities with 
tall buildings etc.  Allowing air circulation 
(convection) helps to cool down cities. (sources: 
UGC What is Global change) 
🔴 Potential Sticking Point: Some students get confused 
with how convection currents work in terms of density and 

https://docs.google.com/document/d/1QqsC4OSro9Nz6M6nIjVF1_VKhWnzfvvhfefPGK2zSb0/edit?usp=sharing
https://ugc.berkeley.edu/background-content/water-cycle/
https://docs.google.com/document/d/1QqsC4OSro9Nz6M6nIjVF1_VKhWnzfvvhfefPGK2zSb0/edit?usp=sharing
https://docs.google.com/document/d/1QqsC4OSro9Nz6M6nIjVF1_VKhWnzfvvhfefPGK2zSb0/edit?usp=sharing
https://ugc.berkeley.edu/background-content/atmospheric-circulation/
https://www.google.com/local/place/fid/0x80d95497a62ba033:0x1b8593fb0b90d357/photosphere?iu=https://streetviewpixels-pa.googleapis.com/v1/thumbnail?panoid%3D3KSVhC2CtXvDEbHcUckqTQ%26cb_client%3Dlu.gallery.gps%26w%3D160%26h%3D106%26yaw%3D246.39394%26pitch%3D0%26thumbfov%3D100&ik=CAISFjNLU1ZoQzJDdFh2REViSGNVY2txVFE%3D


the movement of warm/cool air.  
🟢 Teacher Move: It is important to have students 
recognize how density relates to convection currents in air.  
Completing the lessons that are part of the UGC curriculum 
as part of lesson 7 are suggested to help student understand 
the various ways of energy transfer.  

Navigation Across Segments 

In this segment students had a chance to express their knowledge about causes of the urban heat island 
effect.  In the next segment students will use their knowledge to design a solution for the urban heat island 
problem within their own community.  

Scoring Guidance (Rubric) 

This is an assessment rubric that can be used for segments 1.  

 

https://docs.google.com/document/d/1QqsC4OSro9Nz6M6nIjVF1_VKhWnzfvvhfefPGK2zSb0/edit?usp=sharing


Segment 2: Design Challenge (individual) 

Scenario  

In this section you will be responsible for choosing one aspect 
to create in the creation of a cool zone for your community 
space.  As you plan your design utilize the information from 
section 1 related to the energy and systems on earth. 

Teacher Materials 

●​ Student Handout 
●​ Slides 
●​ Rubric 

Student Prompts Ideal Student Responses 

 
 

 
A possible solution to help cool down cities would be to 
create an area that blocks out more of the sun’s energy 
(has additional shade).  Additionally the area could be 
created to have water features  (to allow for evaporative 
cooling) and green plants/vegetation (for increased 
cooling through transpiration).  Additionally the areas 
can be built using materials with higher heat capacities 
(to allow them to absorb more energy before heating 
up) and utilize lighter colored surfaces (to have high 
albedo and reflect more of the sun’s energy).  Finally 
the areas can be created to allow for air circulation 
(convection to allow hot air to rise and move away and 
cooler air to flow in).  

Navigation Across Segments 

In the previous segment students had a chance to express their knowledge about causes of the urban heat 
island effect.  In this segment students used their knowledge to design a solution for the urban heat island 
problem within their own community.  In the final segment (segment 3) students will work as a team to design a 
community center using the solutions that they developed in segment 2.  Students will then have a chance to 
present their model.   

Scoring Guidance 

https://docs.google.com/document/d/1ivVPMmOlWhIuIeWbl4zddnXCxEfp2KuMCw5oeO_ZELM/edit?usp=sharing
https://docs.google.com/presentation/d/1rcigkdIXvHSSvX1siw6aXHqOnfw13A0uRWyQLa1zWrI/edit?usp=drive_link
https://docs.google.com/document/d/1YLtOd6e1L1ViVrcb7_YSLD_djIdC5KkT92ttLElJ0zw/edit?usp=sharing


This is an assessment rubric that can be used for segment 2 

 

 

Segment 3: Design Challenge (group) 

Scenario:  

 

In this segment you will work with your classmates to 
combine your solutions with each other to design the 
community space.  

Teacher Materials 

●​ Student Handout 
●​ Slides 
●​ Rubric 

Student Prompts Ideal Student Responses 

https://docs.google.com/document/d/1sJpBgFFoDw_CSACHozzQmR8cOTw1ULf3YLDn933QKyk/edit?usp=sharing
https://docs.google.com/presentation/d/14B4CER3Np0Ku7EITVfEdcdUgQ7z1ToV0v08OQB4NSc8/edit?usp=drive_link
https://docs.google.com/document/d/1dLdmKdilU1Im4HbBoPeOOmCBl29I4sAP7m_YfsCJc2c/edit?usp=sharing


 

 

Student response should have components similar to the 
image above (but for a single community center) and the 
following concepts: A possible solution to help cool 
down cities would be to create an area that blocks 
out more of the sun’s energy (has additional shade).  
Additionally the area could be created to have water 
features  (to allow for evaporative cooling) and 
green plants/vegetation (for increased cooling 
through transpiration).  Additionally the areas can be 
built using materials with higher heat capacities (to 
allow them to absorb more energy before heating 
up) and utilize lighter colored surfaces (to have high 
albedo and reflect more of the sun’s energy).  
Finally the areas can be created to allow for air 
circulation (convection to allow hot air to rise and 
move away and cooler air to flow in). 

Navigation Across Segments 

This is a synthesis event.  Students are now demonstrating their knowledge of the urban heat island effect to 
develop solutions as a team to design a cool community space.  

Scoring Guidance 



 



 

 

How the Performance Task Was Developed 
This performance task comes from the San Diego Science Project at UC San Diego with 
phenomena and resources from the SoCal Heat Hub. 
 

Task Name and Version 
History 

CHEM UGC Cool Zone Design PT 2025 

Task Developer(s) Rachel Stein Meisner 

Institution(s) Castle Park High School, Sweetwater Union High School District.  
San Diego Science Project, UC San Diego 

Sources Article reference: Resources: Climate Central urban heat islands 
 

 

https://socalheathub.ucsd.edu/
http://sdscienceproject.org
https://www.climatecentral.org/climate-matters/urban-heat-islands
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