
The Intervention: The Strengthening Data Literacy across the 

Curriculum (SDLC) project has developed and studied two 

curriculum modules for non-AP high school statistics to promote 

interest and skills in statistical thinking and data analysis among 

diverse high school populations. Structured around a four-step 

data investigation process, the modules engage students with 

social-justice-themed data investigations using large-scale 

socioeconomic data from the U.S. Census Bureau and the 

Common Online Data Analysis Platform (CODAP).

Research Questions

• In what ways do SDLC modules and their components 

support students’ interests in and learning of statistical 

concepts and practices?

• To what extent do students who use SDLC modules show 

improved understandings of important statistical concepts 

and greater interest in statistics and data analysis?

Research Design

• Design-based and mixed-methods

• 2018/19: Iterative development & alpha testing

• 2019/20: Iterative development & beta testing

• 2020/21: Beta testing; data analysis & dissemination

Participants

• From 2018/19 - 2020/21: 12 high school teachers of non-AP 

statistics; 5 high school social studies teachers; over 500 

students (gr. 12)

• Schools have high % of students who are Black, Latinx, low-

income, and ELs in Boston, MA region

Data: Classroom observations; teacher implementation logs & 

interviews; student focus group interviews & work samples; pre-

and post-module student assessments

Analysis

• Qualitative data: A priori and open coding to examine 

conjectures linking curriculum design features with student 

outcomes

• Quantitative pre/post assessments: Paired samples t-tests

Initial Findings

Pre/post findings from Income Inequality beta module, Fall 2019

Growth in Student Interest and Affect

Scales adapted from Linnenbrink-Garcia et al., 2010; Sproesser, 

Engel & Kuntze, 2016

• Individual interests in statistics and data analysis significantly 

higher post module

(p<0.05, 2-tailed paired t-test; n=196; effect size d=0.25)

• Other affective measures grew but not significant at p<0.05

Growth in Student Learning

Items drawn from the LOCUS (Jacobbe et al., 2014) and CAOS 

(Garfield et al., 2006)

• Overall score (19 items, p<0.0001), understanding of measures 

of center (5 items, p<0.001), data representation (4 items, 

p<0.05), and multivariable thinking (3 items, p<0.001) 

improved post module

• Other measures improved but not significant at p<0.05
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SDLC Module: Investigating Income Inequality in the U.S.

This module consists of applied data investigations related to income inequality and focuses on describing, 

comparing, and making sense of quantitative variables.

Pre- and post-module interest in statistics and data analysis: Summary of score differences

Immigration Investigations:

• Who are immigrants in the U.S.?

• What can we learn about immigration from the 

American Community Survey (ACS)? 

• What percentage of the U.S. population are 

immigrants?

• Are there more immigrants in the U.S. today than in 

previous years?

• Where have most immigrants been coming from?

• Where have immigrants settled in the U.S.?

• Are immigrants as likely as the U.S. born to be in the 

labor force?

“It helped me put the pieces together when people say you’ll never 

use this in the real world. This was very helpful to understanding 

and it made me have a new appreciation for math and especially 

statistics in general. It just helped me be way more engaged 

throughout the year, and this was probably the most fun I’ve had 

in math in a very long time and the most interesting thing I’ve 

done in years.” - Grade 12 focus group student

“These two modules, I’ve seen how effective they are with 

students. They’re challenging, they’re engaging, and I think that 

students want to engage with topics that are real to them, that 

are important to their community, to their families, to themselves.” 

- Grade 12 teacher

SDLC Module: Investigating Immigration to the U.S.

This module consists of applied data investigations related to immigration and focuses on describing, comparing, 

and making sense of categorical variables.

Students Build Multivariable Reasoning Skills

As a final project, students apply understanding of the four-step data investigation process and statistical concepts 

to identify a question, assemble ACS/decennial census data, use graphs and tables to analyze the data, and justify 

conclusions based on the data. Students examine how the relationship between two variables may change when 

adjusting for a third variable. 

Student Work Samples

Income Inequality Investigations:

• What is income inequality? 

• How do we learn about people’s incomes in 

the U.S.? 

• What was the average income in the U.S. in 

2017, and how accurately can we estimate it?

• How have middle-income earners in the U.S. 

been doing over time?

• How have higher- and lower-income earners 

in the U.S. been doing over time?

• How much income inequality exists between 

males and females in the U.S.?

• Does education explain the wage gap 

between males and females?

Pre- and post-module understanding of statistics concepts: Summary of score differences


