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Why introduce DS/computing in Intro Stats?

Help all students develop “computational thinking” skills.

Intro Stats can help us attract and prepare a large diverse pool of UGs
for DS education/careers:

At NCA&T, Intro Stats is an Algebra-based 3.00 credits course
Large: 7 sections each semester (~45 students in each section)
Diverse: serves STEM (~46%) and non-STEM (~54%) majors

In Spring 2019, a survey of NCA&T’s Intro Stats students (n = 181)
found that a vast majority are unaware of DS opportunities:

Only 33.15% of students surveyed had heard about DS,
Of those, only 27.12% knew NCA&T offers DS courses.
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Guiding Literature

The Intro Stats course should
introduce students to the entire data analysis cycle rather than pieces of
it (Cobb, 2015),

expose students to multivariable thinking (GAISE #1),

leverage the use of technology for exploring concepts with simulations
(GAISE #2),

help students learn statistics actively while analyzing real data using
technology (GAISE #3, 4 & 5),

train students to think structurally with data and become data-savvy
(Horton et al., 2015), and

expose students, early and frequently, to the elements of the DS
workflow and the data scientist’s toolbox (Horton et al., 2015)

See the Special Issue of the JSDSE on “Integrating computing in the
statistics and data science curriculum” (Horton & Hardin, 2021).
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DS/Computationally-Infused Intro Stats: Phase I-FA22

Implementation: 2 treatment sections and 2 control sections
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DS/Computationally-Infused Intro Stats: Phase I-FA22

Interactive Shiny Pre-Lab Tutorial (using the learnr package)
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DS/Computationally-Infused Intro Stats: Phase I-FA22

Computing Lab Description (Static)
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DS/Computationally-Infused Intro Stats: Phase I-FA22

Computing Lab R Markdown Template
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DS/Computationally-Infused Intro Stats: Phase II-SP23

Implementation: 4 treatment sections and 2 control sections
Research Design: Traditional Pre/Post test
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DS/Computationally-Infused Intro Stats: Phase II-SP23

Interactive Computing Lab (using the learnr package)
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DS/Computationally-Infused Intro Stats: Phase II-SP23
Slides with Interactive Coding
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DS/Computationally-Infused Intro Stats: Phase II-SP23

Interactive R Calculator
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DS/Computationally-Infused Intro Stats:FA23/SP24

Implementation: 10 treatment sections and 2 control sections
Research Design: Retrospective Pre/Post test
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Evaluating the DS-Infused Intro Stats Design

DS awareness, readiness & aspirations
Students completed a DS awareness, readiness, and aspirations survey in
Qualtrics

Pre-survey during 1st week of semester; Retrospective pre/post-survey
at the end of semester

The survey was created in-house and validated through a series of
exploratory factor analyses using pilot data from SP22

Statistical learning gains
Students completed a revised version of the CAOS (Comprehensive
Assessment of Outcomes in Statistics) scale (e.g., Tintle et al., 2018)
Pre/post-test approach
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Survey Items

DS Awareness questions [Yes/No]
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Survey Items
DS Readiness (confidence) questions [Strongly Agree to Strongly
Disagree]
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Survey Items

DS Aspiration questions [Yes/Unsure/No]
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Year 1 (FA22-SP23) Key Results

Sample distribution by demographic and academic profile factors
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Year 1 (FA22-SP23) Key Results

DS awareness by course design
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Year 1 (FA22-SP23) Key Results

DS Readiness Score
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Year 1 (FA22-SP23) Key Results

DS Readiness Score by Gender
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Year 1 (FA22-SP23) Key Results

DS Readiness Score by PELL
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Year 1 (FA22-SP23) Key Results

DS Readiness Score by Rural
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Year 1 (FA22-SP23) Key Results

DS Readiness Score by Residency
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Year 1 (FA22-SP23) Key Results

DS Readiness Score by STEM
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Year 1 (FA22-SP23) Key Results

DS Readiness Score by AP Statistics
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Year 1 (FA22-SP23) Key Results

DS Readiness Score by GPA
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Year 1 (FA22-SP23) Key Results

Results of (partially overlapping) significance tests for DS readiness
(confidence) by course design
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Year 1 (FA22-SP23) Key Results
Results of multivariable linear regression for the DS readiness post-test
score on course design and students’ characteristics
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Year 1 (FA22-SP23) Key Results

DS Aspirations among students who heard about DS by course design
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Year 1 (FA22-SP23) Key Results

Results of (partially overlapping) significance tests for performance on
the CAOS test by course design
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Year 1 (FA22-SP23) Key Results
Results of multivariable linear regression for the CAOS post-test score
on course design and students’ characteristics
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Year 2 (FA23-SP24) Key Results

Sample distribution by demographic and academic profile factors
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Year 2 (FA23-SP24) Key Results

DS Awareness by course design
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Year 2 (FA23-SP24) Key Results

DS Readiness Score
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Year 2 (FA23-SP24) Key Results

DS Readiness Score by Gender
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Year 2 (FA23-SP24) Key Results

DS Readiness Score by PELL
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Year 2 (FA23-SP24) Key Results

DS Readiness Score by Rural
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Year 2 (FA23-SP24) Key Results

DS Readiness Score by Residency
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Year 2 (FA23-SP24) Key Results

DS Readiness Score by STEM
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Year 2 (FA23-SP24) Key Results

DS Readiness Score by AP Statistics
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Year 2 (FA23-SP24) Key Results

DS Readiness Score by GPA
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Year 2 (FA23-SP24) Key Results

Results of (partially overlapping) significance tests for DS readiness
(confidence) by course design
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Year 2 (FA23-SP24) Key Results
Results of multivariable linear regression for the DS readiness post-test
score (regular pre/post design)
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Year 2 (FA23-SP24) Key Results
Results of multivariable linear regression for the DS readiness post-test
score (retrospective pre/post design)
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Year 2 (FA23-SP24) Key Results

DS aspirations among students who heard about DS by course design
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Year 2 (FA23-SP24) Key Results

Results of (partially overlapping) significance tests for performance on
the CAOS test by course design
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Year 2 (FA23-SP24) Key Results
Results of multivariable linear regression for the CAOS post-test score
on course design and students’ characteristics
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Main Findings

Integration of DS tools/knowledge into Intro Stats was associated with

substantial gains in students’ levels of DS awareness

significant gains in students’ levels of readiness for DS

modest gains in students’ aspirations of DS
only when using the retrospective pre/post design

substantial statistical learning gains
higher than the national average of 11 points
Treatment learning gains = 12.36
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Resources for Teaching a DS-Infused Intro Stats Course
Project’s Website on GitHub: https://introtostatncat.github.io

This work is supported by NSF Grant #HRD2106945

Project Team: Sayed Mostafa; Tamer Elbayoumi; Seongtae Kim;
Mingxiang Chen; Guoqing Tang

Implementation Team: Introductory Statistics Instructors and Graduate
Assistants
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