
OVERVIEW
“Data for Healthy Communities” is a 3-week supplemental 
course for high school students that is currently in 
development. This course will introduce students to the 
emerging field of Public Interest Technology (PIT) by 
exploring how data science may be applied in the service 
of social good. It will cover real-world uses of data in 
public health work and address common gaps in public 
health workers' data literacy. 
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ACTIVITY: LOCAL AIR QUALITY
The first activity developed for this course guides students 
through each step of a simplified ‘data lifecycle’, based on the 
Cross-Industry Standard Process for Data Mining (CRISP-DM; 
Chapman et al., 1999), as they explore air quality data in three 
locations (Franklin County, OH; Queens County, NY; Ottawa, 
Ontario) during the Canadian wildfires in June 2023. Students 
can engage with relevant, meaningful, real data through an 
inquiry process, learn about the role of data in public health for 
social good, and work towards state data science learning 
standards (2, 3, and 5 in Box 1). 
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Fig 4. Visualization to be created by students.
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OBJECTIVES
1. Develop course focus and objectives 

– Aligned with the mission of PIT, data science 
learning standards, and real-world uses of data 
in public health work

2. Plan multi-purpose course evaluation
– Pre-post-test with attitudinal and cognitive items

3. Design first learning activity 
– Introduces the data lifecycle (implicitly)
– Uses topical, local public health data

BACKGROUND
• High school students should understand how data is 

integrated in a wide variety of professional fields and 
areas of everyday life, including public health.

• The development of the public health workforce is vital 
as the world grapples with global health threats like 
pandemics, environmental hazards, and the mental 
health crisis (Jonas et al., 2014).

• Tying these two priorities together, PIT describes the 
use of tech (data) for social good (Lusk, 2022). 

• Integrating data science education and public health will 
enable students to engage in meaningful, context-rich, 
data-driven problem solving while promoting civic 
engagement (Gebre, 2022). The hope is that this will 
stimulate interest to explore careers in public health 
while developing data literacy. 

EVALUATION MATERIALS
A pre-post-test containing attitudinal and cognitive 
items was developed for student assessment as well 
as evaluation of course outcomes. 

The attitudinal component of the test contains 14 
items on a 5-point Likert scale, probing students’ 
self-efficacy (6 items), utility value (4 items), interest 
value (3 items), and identity in data science (1 item). 
Self-efficacy items focused on students’ beliefs about 
their ability to learn (as opposed to do) data science, 
as many students will have minimal prior experience. 
Several items were adapted from an instrument 
published by Dichev & Dicheva (2017) 

The cognitive component of the test contains 14 
items (4 open-ended, 10 multiple choice), aligned 
with the course objectives. Some items from the 
Programme for International Student Assessment 
(PISA) (OECD, 2023) and the Data Analysis 
Research Experience (Wilder et al., 2016) were 
adapted to address the selected standards and 
adjusted to a public health context. Additional items 
were developed to address all course objectives, 
such as those related to spreadsheet skills and the 
relationship between data, public health, and PIT.

1. Data is important in our society.
2. I rarely encounter data in my everyday life.
3. I feel confident that I can learn data science.
4. Pursuing a career that involves data is a possibility for me.
5. I'm not the type of person who does data science.
6. Using data to better the world is exciting to me.
7. Data science is boring.

Box 2. Sample attitudinal items.

Fig 3. Sample cognitive item: Spreadsheet formulas.

SETTING
The Data for Healthy Communities course will be offered 
at a public-serving STEM high school in Columbus, Ohio 
during their 3-week winter term in 2024. Courses offered 
in this term are ungraded. It will be primarily taught by a 
math teacher at the school and may include students in 
9th to 12th grade with a range of prior math, data science, 
and computing experience.

COURSE FOCUS AND OBJECTIVES
External evaluation reports and training materials from 
early stages of the Community Health Worker training 
program were analyzed to identify common data uses 
and gaps in data literacy for public health workers. 
Visualization, interpretation, decision-making, and 
communication with data were most vital to these 
public health professionals’ work.
The math teacher was consulted to select five key Ohio 
Data Science Foundations learning standards. This 
included a mixture of high school mathematics and 
computer science standards. 

Fig 2. Key motivations for the project.

Box 1. Selected data science standards.

1. Create and graph equations to relate two quantities.
2. Represent data with two quantitative variables on 

scatter plots and describe the relationship.
3. Interpret the slope and intercept of a linear model.
4. Distinguish between correlation and causation.
5. Analyze the benefits and limitations of data 

visualizations, artifacts, and tools. 

Fig 1. Larger context of the project.
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