
�����������������������	��

�
�����������
�������������������������������������������������
��������������������������������������� ���!���	���"�������#�#�#�$���� �� �%�&�� �� ������ �� �$���� �! �'�(�� �� ���� �� ���)�'�� �(�)�)���


�������� �� �� ���	 �� �� �
�� �� ���� �� ���� ���
�
���� ���� ���������	 ���� �� �� �	 ���� �� ���� ���� �� ��
�������������������������������������������������
�������
���������
���	�����
��������
�����	������������������������

�*�! �� �� �%�����+�����,�� �����- ������ ���. �� �� ������ �� ���+���� � ��

�/�� ���������� ����� ���)���� ������������ ������ �� ���� �� ������ �	�
���	�����
 �������
�� �� �	������ �	���� ���� �� �� �����������������������	�� ������ �	�� ���� ������ ���������������	�����
��
���� ��� �� ���� ������ ���! ���"���� ���#�	�������$�%������ �� ���&�' �	�
�����$�� �(�	�%������������� �� ���) ������ ���* ���� �� ���	�����
�� � � ���������� �� �	�� ���%�+�����
���	�� �
�	�����
� �, �	�+
�-�.�/�0�+���0�.���-�0�+�����1�$�/���2���3�2���4���5���4�4�6���0�6���3���������3�����-�4�7���-

�/�� �������� �,������ ����� ���)���� ������������ �������� �����, �%�/�5�5�� � ���3� �����5�2���3�2���4���5���4�4�6���0�6���3���������3�����-�4�7���-

�8���	�) ���%�� �, �, ���	�� �	�� ������������ �����	����������

�9���"�����%���	����� ���������	�/���2�7�������������������3

�����"����������� ���������������
���	����� ���������%���:� ������������

�8���	�) �����	�������	�� �����������
���	�%��

�8���	�) ���; ��� �%�%�� ���������� ������

�<�� ���������	���� �%���
 ���; � �� �� ������� �� �%��� �=�����
�
�	�%�%������ �� ���� �%�	���
���� ���"�	���=� �� �� �� ������
�� �����, �%�/�5�5�) �) �) �3������ �� �=� �� ������ �	�3�
� �� �5���
����� �� �5�:� �� ���� �����$�� �=� ���� ������� �� �>�:� �� ���� �����; � �� �	�?�� �:�%�%����

https://www.tandfonline.com/journals/ujss20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/08872376.2026.2648504
https://doi.org/10.1080/08872376.2026.2648504
https://www.tandfonline.com/doi/suppl/10.1080/08872376.2026.2648504
https://www.tandfonline.com/doi/suppl/10.1080/08872376.2026.2648504
https://www.tandfonline.com/action/authorSubmission?journalCode=ujss20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=ujss20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/08872376.2026.2648504?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/08872376.2026.2648504?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/08872376.2026.2648504&domain=pdf&date_stamp=15%20Jun%202026
http://crossmark.crossref.org/dialog/?doi=10.1080/08872376.2026.2648504&domain=pdf&date_stamp=15%20Jun%202026
https://www.tandfonline.com/action/journalInformation?journalCode=ujss20


AMANDA BECKER  AND JACQUELINE BRUHN 

ABSTRACT
Students have the power to affect change in their own communities, but first, they must understand how the world 
works around them. Curriculum that gives students experience collecting, interpreting, and storytelling with data 
empowers students to understand their communities and affect positive change in these environments. In this 
article, I explore a place-based science unit completed by eighth grade students to broaden their understanding of 
energy dynamics, data collection, and the urban heat island effect phenomena. Students were enthusiastic about 
the lesson and demonstrated critical thinking with questions and work they completed. Meaningful place-based 
curricula that fully engages students in global problems belong in the middle school science classroom.

KEYWORDS: Heat Island Effect; Data Collection; Climate; Climate Change; Analyzing and Interpreting Data; 
Obtaining; Evaluating and Communicating Information; Weather; Sense Making
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Modern students live in a changing world, one 
impacted by climate change, environmental 
challenges, and an ever-evolving relation-

ship between human societies and natural spaces. 
Relevant science learning should support students 
in developing their understanding of our modern 
earth and its challenges, while remaining relatable to 
students’ lived experiences. This year, our eighth-
grade science team enhanced our existing curricu-
lum on energy dynamics by engaging students in an 
energy unit exploring the urban heat island phenom -
ena in and around our school. Urban heat islands 
occur when concrete, asphalt, and buildings absorb 
solar radiation and make cities hotter than surround -
ing natural areas, which is a large problem in desert 
cities like Tucson (Meerow et�al. 2024). Dangerously 
high temperatures play a large role in everyday life 
in our city, and we wanted students to consider the 
effect of human infrastructure in increasing local air 
temperatures. We felt that students would better 
understand energy dynamics, data collection and 
analysis, and how human interactions with nature 
have changed local energy dynamics when exposed 
to the material in a hands-on, culturally relevant, 
learner-led, and placed based learning environment. 
Place based science learning allows students to inter-
act with their environment in a culturally responsive 
and relevant way and can make data science and 
inquiry more accessible to a wider community of 
learners. In this article, I explore a place-based sci-
ence unit completed by eighth grade students to 
broaden their understanding of energy dynamics, 
data collection, and the urban heat island effect phe-
nomena. Students in this lesson aimed to meet the 
following learning objectives:

•	 Define the urban heat island effect and under-
stand how it alters energy dynamics.

•	 Explain how human activity can change urban, 
desert, and riparian environments.

•	 Collect and analyze data to show others about a 
phenomena in their 
community.

Activities occurred at Mansfeld Magnet Middle 
School, a Title 1 6-8th grade STEM+ magnet middle 
school in Tucson, Arizona with approximately 230 
eighth grade students. Our school engages students 

in quarterly STEM+ units, often interdisciplinary, 
project-based learning units that employ science and 
engineering practices, and hands-on learning oppor-
tunities. We completed this project on the urban heat 
island effect as part of our fall 2024 STEM+ unit. 
Lessons occurred over a one-week period to supple-
ment student curriculum on energy dynamics.

Teachers can adapt these lessons for middle or 
high school students to meet standards related to 
energy, sustainability, human-environment interac -
tions, and social justice. Students will gain experi-
ence in hands-on data collection, reading graphs, 
and data analysis. For our middle school students, 
we found it helpful to scaffold data collection and 
analysis, however, teachers can alter this lesson set to 
provide older, more experienced students with 
autonomy in developing and carrying out their own 
experiments. The following unit lesson plan also 
includes optional activities, like discussions of envi -
ronmental justice and social inequities that arise 
from the urban heat island effect, to better support 
diverse communities of learners.

Note: For all field data gathering sessions, follow 
safety protocols including letting the office know 
where you are going, be aware of student allergies 
(including students who may be highly allergic to 
bees), and ensure teachers are reachable via cell-
phone/walkie talkie. Address guidelines for student 
behavior before leaving the classroom such as stay-
ing in sight of the teacher, staying on task, and 
understanding the same rules apply outside as in the 
classroom.

Implementation
We began this unit after students already had back-
ground knowledge of energy dynamics, and an 
understanding that energy, like heat, can move 
between different things. Students were encouraged 
to think about their own observations of heat in their 
community, e.g is it hotter in the sun or shade, is it 
hotter in areas with plants or human made surfaces? 
Many students brought up the city of Phoenix when 
asked to think about cities that were hot. Nearly the 
whole class agreed that Phoenix felt warmer in tem-
perature than Tucson, and I encouraged learners to 
think about differences between how the two cities 
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looked. At this time, students were also asked to 
think about how heat differed between city, desert, 
and riparian environments, with our local Santa 
Cruz River given as a riparian example. All students 
agreed that riparian habitats would be cooler because 
of the water in them, while many students had a 
hard time deciding if desert or city environments 
would retain more heat. I noticed that many students 
needed the help of images to think about the Sonoran 
Desert ecosystem, as they would originally describe 
desert systems with no plants or animals, just sand 
and dirt.

After a day of discussion on heat and energy 
dynamics, I outlined the rest of the unit for our class, 
and we dove into an assignment on the myNASA 
Data website (https://mynasadata.larc.nasa.gov/ ) 
considering the relationship between surface tem-
perature and vegetation. I introduced the vocabulary 
“urban heat island effect” as part of the lesson. The 
site presents earth data in maps, graphs, and visuals 
to third through twelfth grade learners, and this 
activity challenges our students to grow their data 
visualization and literacy skills and express their 
findings in words. For example learners were pre -
sented with two maps side by side, one displaying 
data on vegetation, and the other displaying temper -
ature data. Most students, through their own back -
ground experiences, understood that areas with 
greater vegetation would be cooler in temperature, 
but many needed practice describing how the maps 
presented that information. Learners without strong 
data literacy skills did struggle more with this assign -
ment, and I found it worked best when scaffolded as 
a classroom discussion for my general science 
classes. Walking students through how to read a 
graph, reading questions aloud, and explaining new 
vocabulary are all techniques that can help learners 
at different levels of comfort with interpreting data 
visualizations, especially for IEP and EL learner pop-
ulations. Many students go into graph-heavy assign -
ments with a lower self-confidence in their abilities, 
so any emphasis should be on what students can do.

On the third day of our unit, students engaged in 
their own exploration of the urban heat island effect 
in our community. Our research question aimed to 
determine how temperature varies between urban, 
desert, and riparian habitats. We went out around 

the school community and collected temperature 
data of ten diverse surfaces using digital infrared 
thermometers (Figure 1). Our campus has a small 
ecology garden with a pond, so we were able to sim-
ulate our three environments– city, desert, river– 
within the gates of the school. Many students shared 
that they would want to do this experiment again, 
collecting data around the city in addition to their 
school campus. We spoke with students about the 
importance of safety when using the thermometers, 
about data collection techniques, and had them 
record daily weather conditions. Students really 
enjoyed using the thermometers and were surprised 
by changes in temperature throughout the day.

The next day, students were asked to take their 
findings and create a graph or image, such as a tem-
perature map, to display their data. Students were 
given examples if they felt challenged by the assign-
ment, and most students created bar or line graphs 
showing temperature differences between the differ -
ent locations. Students were encouraged to be creative 
in their data visualizations and to think about the 
story they wanted to tell with their data. Several stu -
dents created a temperature map of our school, color 

FIGURE 1: An example student data sheet 
showing temperature values of different 
surfaces around our campus, and environ-
mental conditions.

STRENGTHENING DATA LITERACY THROUGH AN URBAN HEAT ISLAND EFFECT INVESTIGATION 
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coded to show temperature changes. One student 
even created a more abstract image with symbols rep-
resenting different locations in our study.

I conducted a discussion with one class in which 
they considered equity issues that arise from the 
urban heat island effect. Tucson’s Climate Equity 
Million Trees initiative visually displays information 
on their website showcasing the relationship between 
vegetation and temperature in Tucson. This data 
highlights areas of the city with lower “tree equity”, 
which often coincide with historically lower socio -
economic status neighborhoods or those predomi-
nantly inhabited by marginalized communities. 
Students were interested to learn about tree amounts 
in their own neighborhood and needed more time 
than was available to really understand the environ -
mental justice connection.

Successes
Students greatly enjoyed the access to hands-on data 
collection and experiential learning during this exper -
iment. Even students with typically low engagement 
in the classroom participated in this unit and helped 
to collect data. Students also enjoyed collaborating 
with one another and moving around the campus to 
explore the different spaces and surfaces. I was 
impressed by the observations students made and the 
questions they asked while we completed our experi -
ment. The creative data visualization techniques 
employed by several students also demonstrated that 
they were thinking critically about the information 
they collected and how to share it in a way that could 
tell a story (Figures 2 and 3).

Future Development
When we complete this unit again, I would like to 
increase the time spent on data visualization and 
graphing. I would love for students to have more 
time to look at visualizations made by their peers 
and to have conversations about their graphs and 
their process for constructing them. I would also like 
to have a longer conversation about the connection 
between urban heat island effect and environmental 
equity in our own community. These lessons could 
become the first part of a larger project, where 

students take what they have learned and apply the 
information to thoughts about their own neighbor -
hood. Students could also spend more time learning 
about the history of water use and the Santa Cruz 
River in Tucson, to better understand how the Santa 
Cruz River Heritage project, which pumps effluent 
water back into the river channel, can help lower 
temperatures in neighborhoods near the river. This 

FIGURE 2: An example of student data 
analysis. 

FIGURE 3: An example of student data 
analysis.

This student created a bar graph to compare temperatures across 
different surfaces on our campus. The student chose red to 
represent lower values on the graph, and orange and purple to 
represent higher values. Asphalt and artificial turf had the highest 
temperatures, and water in our school pond had the lowest 
temperature.

This student shared that they had more comfort with artistic data 
expression, and wanted to use their art skills to instead create a map 
of our campus and pinpoint the locations of their data collection with 
temperatures at each site written in orange.
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connection would further reinforce how our com -
munity has responded to water scarcity.

Conclusion
Place based, experiential learning that allows stu-
dents opportunities to collect data in their own 
backyards can be an invaluable tool in connecting 
students to science concepts and data literacy 
opportunities. When students get outdoors and col -
lect their own data, they relate localized contexts to 
science concepts that are relevant to their lived 
experience. They experience firsthand the relation-
ship between modern society and the natural world. 
Students have the power to affect change in their 
own communities, but first, they must understand 
how the world works around them. Lessons that 
provide them experience collecting, interpreting, 
and storytelling with data empower students to 
understand their communities and affect positive 
change in these environments.  •
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ONLINE RESOURCES
	¬ Complete lesson with all materials: https://santacruz.

arizona.edu/urban-heat-island-exploration-activity
	¬ Data site: My NASA Data

���{ Intro activity: https://mynasadata.larc.nasa.gov/
mini-lessonactivity/analyzing-surface-temperature- 
differences

���{ Where Do Heat Islands Form article: https://mynasa-
data.larc.nasa.gov/basic-page/urban-heat-islands

���{ Graph Analysis: https://mynasadata.larc.nasa.gov/
mini-lessonactivity/
interpreting-graph-surface-temperature-urban-areas

���{ Surface Temperature and Vegetation: https://mynasa-
data.larc.nasa.gov/mini-lessonactivity/relationship- 
between-surface-temperature-and-vegetation

���{ Human Impact and the Creation of Urban Heat Islands 
(arcgis.com) https://storymaps.arcgis.com/stories/62
46c0bbe2e44ff29781da712f247604

	¬ Extension: https://climateaction.tucsonaz.gov/pages/
milliontrees-tree-equity
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