Data-Driven Learning: Investigating the
Relationship Between Air Pollution and
Respiratory Health

Lesson Objectives:

1. Students will analyze real-world air quality data and its impact on respiratory health.
2. Students will use data analytics tools to visualize and interpret data.
3. Students will develop evidence-based arguments and communicate their findings.

Standards Alignment:

e NGSS HS-ESS3-4: Evaluate or refine a technological solution that reduces the
impacts of human activities on natural systems.

e NGSS HS-ETS1-3: Evaluate a solution to a complex real-world problem based
on prioritized criteria and trade-offs.

e (C(CSS.Math.HSS-ID.A.1: Represent data with plots on the real number line
(histograms, dot and box plots).

Materials:

e Computers with Internet access

e Spreadsheet software (e.g., Google Sheets, Microsoft Excel)

e Air quality data sets (e.g., EPA Air Quality System Data)

e Respiratory health data sets (e.g., CDC National Health Interview Survey)

Lesson Sequence:

1. Engage (10 minutes)
a. Introduce the concept of air pollution and its potential health impacts.
b. Show a video clip or news article about air pollution and respiratory health.
c. Pose guiding questions: How does air pollution affect respiratory health?
What can data tell us about this relationship?



2. Explore (30 minutes)

a. Divide students into small groups and provide them with air quality and
respiratory health data sets.

b. Guide students through cleaning and organizing the data using
spreadsheet software.

c. Encourage students to create visualizations (e.g., scatterplots, line graphs)
to explore relationships between air pollution levels and respiratory health
outcomes.

3. Explain (20 minutes)

a. Facilitate a class discussion where groups share their findings and
observations.

b. Introduce key concepts such as correlation, causation, and confounding
variables.

c. As needed, provide mini-lessons on advanced data analytics techniques
(e.g., linear regression, time series analysis).

4. Elaborate (30 minutes)

a. Challenge students to conduct further analyses and create more
sophisticated visualizations.

b. Encourage students to consider additional factors (e.g., demographics,
socioeconomic status) that may influence the relationship between air
pollution and respiratory health.

c. Have students write brief reports summarizing their findings and making
evidence-based recommendations for reducing air pollution and improving
respiratory health.

5. Evaluate (10 minutes)

a. Assess student learning through their data visualizations, written reports,
and contributions to class discussions.

b. Provide feedback on students' data analytics skills and ability to
communicate findings effectively.

c. Administer a quiz or exit ticket to gauge understanding of critical concepts
and skills.



Extension Activities:

1. Have students compare air quality and respiratory health data across different
geographic regions or periods.

2. Encourage students to explore the societal and economic implications of air
pollution and propose potential solutions.

3. Invite a local public health expert or environmental scientist to discuss their work
and how data analytics informs decision-making.

Differentiation:

e Provide scaffolded data sets and visualizations for students who need additional
support.

e Offer advanced data analytics challenges for students who master basic skills.

e Allow students to choose their focus areas or research questions based on their
interests.

Assessment:

e Formative assessment: Observe student engagement and progress during small
group work and class discussions.

e Summative assessment: Evaluate student-created data visualizations, written
reports, and performance on quizzes or exit tickets.

e Self-assessment: Have students reflect on their learning and set goals for
improving their data analytics skills.

This lesson plan integrates real-world data analysis, critical thinking, and
communication skills while addressing important environmental and public health
issues. By engaging in authentic data-driven learning experiences, students develop a
deep understanding of the relationship between air pollution and respiratory health
and the role of data analytics in informing evidence-based decision-making.



