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Attitudes

Attitudes Matter in Education!
(Pearl et al., 2012)

Attitudes are associated with
future choices, content retention,
and mastery of statistical skills

Instructor attitudes and course
environment impact student
attitudes

Understanding attitudes can help
us identify evidence-based best

practices for teaching data _
science and statistics T
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5-year NSF IUSE grant (Oct’ 20 — Sept 25)

Develop 6 instruments evaluating
student and instructor attitudes toward
statistics and data science, and the
learning environment

Conduct nationally-representative
sample of students and instructors

Promote Stat/DS Ed Research - improve
instruction by understanding the
relationships between components

Make the tools widely available
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Survey Instruments

Student Instructor Environment
Instrument Instrument Inventory




Distinction between S, I, and E Surveys

Student Instruments

Measures
attitudes toward
Stat or DS

Pre and post
semester

Can be used
longitudinally

Instructor Instruments

Measures
instructor
attitudes toward
teaching Stat or
DS

Administered
every 2 — 5 years

Environment Inventories

Measures institutional
and course
characteristics, learning
environment, and
enacted classroom
behaviors

Instructor completes
for each course 71
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Theoretical Framework



Meta-Model

Environment Model

Institutional Structures Enacted Classroom

and Characteristics ’ Behaviors

Instructor Motivational
Attitudes

Instructor Background

Student Model

Student Motivational

Attitudes

[Stl.'l;_:!e nt At:hievement]

Student Background

Instructor Professional
Activities

Instructor Model
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Student Survey of Motivational Attitudes toward
Statistics



Student Model for Statistics and Data Science

Beliefs & Stereotypes Goals and Self-Schemata Subjective Task Value
ab::': é‘ﬁ:{: cl:'t‘ 9 ‘Minimum StandardJ Interest/Enjoyment Value
_ for Achievement B Attainment Value
|CareerlLife Goals " Utility Value
Goal Orientation ] Costs and Benefits
(Intrinsic/Extrinsic) s =2
Student Background, )

Aptitude,
and Perceptions
of Others' Attitudes
and Expectations

| ) \
Academic Self-Concept \ "Performance Behaviors—Achievement|

Perception of Difficulty Expectancies




Constructs

Definition

Goal Orientation

What drives the students to learn statistics

Academic Self-Concept

Student perceptions about the academic achievement (general and stats-specific)

Interest/Enjoyment Value | The interest a student has in statistics, or their enjoyment from it

Attainment Value How important success in statistics is to the student

Utility Value How much the student values statistics for serving or achieving their goals.
Costs Factors that deter from learning stats

Benefits Factors that are benefits of learning stats

Perception of Difficulty How difficult the student perceives statistics to be

Expectancy >

How the student thinks they will perform specific tasks in the field of statistics f




Utility Value Items

I need to know statistics
to satisfy employers.

| will rarely use statistics
in the future.

No one in my career field
uses statistics.

| value statistics because
it makes me an informed
citizen.

Studying statistics is
pointless.

Strongly
Disagree

O

O

Disagree

O

O

Somewhat
disagree

O

O

Neither
agree nor
disagree

O

@

Somewhat
agree

O

O

Agree

O

@

Strongly
Agree

O

O
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Instructor Survey of Motivational Attitudes toward
Teaching Statistics



Instructor Model for Statistics and Data

Beliefs & Stereotypes
about the Subject
Goals and Self-Schemata Subjective Task Value
@inimum Standard for Achlevement] Interest/Enjoyment Value]
(Career/Life Goals ) ~ Attainment Value
' Goal Orientation Goal Orientation ~ — " |Utility Value
(lntrmsuclExtrmslc) (for teaching in general) : ] Costs and Benefitsj
| {Teachmg Self-Concept | Costs and Benefits
for the Subject . ~ (for teaching in general)
A
Instructor Background,
Aptitude, And Perception of [Enacted Professional Behaviors
Others’ Attitudes and \

Expectations o )
) ( = - Student Attitudes .
Perception of Difficulty ———Expectancies 'and Other Outcom esJ f >

p




Constructs Definition

Goal Orientation, External and internal reasons for teaching, in general
General Teaching

Goal Orientation, External and internal reasons for teaching statistics
Teaching Statistics

Statistics Self-Concept | An instructor’s concept of who they are in the domain
of teaching statistics.

Perception of Difficulty | Statements concerning the perceived difficulty of
teaching statistics.

Expectancies Statements concerning how the instructor thinks theyr_-,.,
will do or perform in the area of teaching statistics. -,f




Constructs

Interest/Enjoyment Value

Definition

Whether the instructor values teaching statistics because it is
interesting, enjoyable, or fun

Attainment Value

Whether teaching statistics is valued because

performing the task well is important to one’s sense of
self.

Cost and Benefits,
General Teaching

The sacrifice necessary to teach in general, not
specific to statistics.

Cost and Benefits,
Statistics

The sacrifice necessary to teach statistics.

Utility Value

The value of teaching statistics because it meets some
future goal. Usefulness of teaching statistics.




[-SOMAS Item Examples

| struggle when teaching others statistical concepts.

Teaching is satisfying.

Preparing to teach statistics takes too much time.

| am able to explain how to use technology for solving
statistical problems.

Teaching statistics helps students make informed decisions.

J
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EPIC Inventory for Statistics

(EPIC: Environment, Pedagogy, Institution and Course)
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Environment Model for Statistics and Data Science

~ Organizational Features - = Instructors' Enacted
| Classroom Behaviors
Institutional Characteristics

[General Pedagogy Practices]

Course Characteristics

[Discipline-Specific Pedagogy Prar:tices]

~ [Learning Environment|

Teacher-Student Relations

Student Backgrom Instructor Background
and Attitudes/ and Attitudes




S- and I-SOMADS

Surveys of Motivational Attitudes toward
Data Science

EPIC-DS

Environment, Pedagogy, Institution, Course
Inventories for Data Science



Design and Administration

S-SOMADS Example Items Neither
Agree
¢ C O n St ru Ct S a n d Strongly Somewhat Mor Somewhat Strongly
Disagree Disagree Disogree  Disogree Agree Agree Agree

theoretical model o
parallels S- neomeetent | O O O O O 0O O

SOMAS

science,

Sohving complex

coding problems is O O O O O O O

satisfying.

o Designed forintro s
statistical method is

DS Courses easy.

Thinking cbout data

science makes me O O O O O O O

happy.



The Websites



SDSattitudes.com
Overview Get Involved Papers & Presentations About Us

Overview

Welcome to the home of the Motivational Attitudes 1 Statistics
and Data Science Education Research (MASDER) team. Our
goal is to develop a family of validated, theory-based
instruments (students, instructor, and environment) for

statistics and data science attitudes. These are the Surveys of

Information Website



Piloting the website
PORTAL this Spring

Create an instructor account
Enter your course information
Complete the instructor surveys

Get links to S-SOMAS or S-
SOMADS for each of your course
sections

At the end of your term, download
your data

Get a custom report of your
students’ results



Instructor Reports



Automated Reports

o Afteryour course, receive a
custom, automated report
summarizing your class
compared to the national
sample

e Built into R Shiny App that

will appear on the website



What’s next for you?

o Portal will be piloted for Spring 2025.
o We will also provide PDFs of the survey items
e You can collect data via the website through your own IRB
process
o Study...
o Justyour class
o Multiple classes
o Instructor attitudes
e Use the EPIC inventories with any stat/ds course research
to broadly assess the learning environment J



Thank You!

Marjorie Bond
meb6971@psu.edu

https://sdsattitudes.com
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MASDER Contact Information

Name

Role

Institution

Contact

Alana Unfried

Principal Investigator
Grant Administration & Instrument De velopment

California State University, Monterey
Bay

aunfried@csumb.edu

Marjorie Bond

Co-Principal Investigator
Grant Coordinator, Environment Survey, Sampling

Pennsylvania State University

meb6971@psu.edu

April Kerby-Helm

Co-Principal Investigator
Data Science & Data Wrangler

Winona State University

akerby@winona.edu

Michael A. Posner

Co-Principal Investigator
Data Science & Research

Villanova University

michael .posner@villanova.edu

; Co-Principal Investigator ; ; ; ; ;

Douglas Whitaker | |- clopment & Theoretical Frameworks Mount Saint Vincent University douglas.whitaker@msvu.ca
i Other Senior Personnel i ;

Leyla Batakci Envitonment Survey Elizabethtown College batakcil@etown.edu

Jennifer Green

External Evaluator

Michigan State University

jg@msu.edu .
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Survey
Development
Cycle

Construct Definitions
/ Workshops with
Experts

Analyses

Administration

Team finalizes items

Item Writing and
Review

Subject Matter
Experts Review




Methodology

(EFA)

prloratory Factor Analys

is Confirmatory Factor Item-Response Theory
Analysis (CFA) (IRT)

\ 4

\ 4

A s Test of how well items fit C
respective to related items theoretical constructs

nalysis of factor loading

omparison of response
characteristics for

individual items

A\ 4

Holistic analysis of each
item based on a variety of
analyses
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In 2020, the Motivational Attitudes in Statistics and Data Science
Education Research (MASDER) team received an NSF grant (DUE -
2013392) to develop a family of instruments to measure students’
attitudes toward statistics or data science and instructors' attitude
toward teaching statistics or data science as well as the learning
environment in which the two interact. The students and instructors’
instruments are based on an established psychological theory of
motivation (Expectancy Value Theory) and were developed using a
rigorous process. The environment inventories are based on a model
developed by the team and measure institution and course
characteristics, general and discipline-specific pedagogy, the student-
instructor relationship, and the environment (physical classroom or
online). Besides the lasting impact of these family of instruments, a
website has been developed that will allow instructors and researchers
the ability to administer the instruments on their own and receive a
generated report based on the student data. In this presentation, we
will present a brief overview of our models, the instruments and
inventories as well as our website and reports.
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. e Psychometric properties of the
Conclusion entire survey are strong and give
clear indications of items that
need to be changed/removed and
should be kept

The other surveys will follow the

same psychometric process
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