Integration of Data Science and Computing into Introductory Statistics

Introduction

Background

Nolan and Temple Lang’s (2010)*
paper on “Computing in the
Statistics Curriculum” led many
statistics educators to advocate
Integrating computing in statistics
courses starting with the
Introductory Statistics (Intro
Stats) course.

* The need for a computationally-

infused statistics curriculum was
further signified by the fast-
growing demands on graduates
with computational and data
analytical skills who can work as
data scientists.

See the Journal of Statistics &
Data Science Education Special
Issue on “Integrating computing
in the statistics and data science
curriculum: Creative structures,
novel skills and habits, and ways
to teach computational
thinking”?.

Objectives
We aim to

1.

introduce an Intro Stats course

design that integrates

computing as a core component
of the course and

evaluate the effectiveness of

such design for

* enhancing students’ statistical
gains,

* boosting students’ levels of
data science (DS) awareness,
aspiration, and readiness, and

* improving students’ overall
course performance.
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Il. Computationally-Infused Intro Stats V. Key Results

Figure 1 - Proposed Intro Stats Course Design — Phase | (Fall 2022)

» Gains in DS awareness: regression on course design
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» Gains in DS readiness: regression on course design
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Figure 2 - Proposed Intro Stats Course Design — Phase Il (Spring 2023)

» Statistical learning gains (Change): regression on course design
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V. Conclusions

Integration of DS tools/knowledge into Intro Stats was associated with
* significant gains in students' levels of DS awareness under both designs
IHl. Methods * significant gains in students' levels of readiness for DS under the revised

: .. design (phase Il) only
* DS awareness, readiness & aspirations survey o , | o ,
. " * significant drop in students' aspirations of DS under phase | design only
* Students completed a DS awareness, readiness, and aspirations

. . . insignifi isti ing gains under both design
survey in Qualtrics (pre-survey and post-survey) modest (insignificant) statistical learning gains under both designs

* Statistical learning gains
* Students completed a revised version of the CAOS?
(Comprehensive Assessment of Outcomes in Statistics) scale
[pre-test and post-test]
* Implementation:
* Phase |: 2 treatment sections and 2 control sections
* Phase Il: 4 treatment sections and 2 control sections
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