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Closed Captioning:

To download the transcript or view the full transcript, please click the
“CC” button at the bottom of your screen.

This material is based upon work supported by the National Science Foundation (NSF) under Grant No. DUE- 1937267. Any opinions, findings, interpretations, conclusions or recommendations
expressed in this material are those of its authors and do not represent the views of the AAAS Board of Directors, the Council of AAAS, AAAS’ membership or the National Science Foundation.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

https://aaas-iuse.or | 8/20/2025



The AAAS-IUSE initiative supports faculty, students, and the greater undergraduate
STEM education community by disseminating research and knowledge about STEM
teaching, learning, equity and institutional transformation.
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The Data Analysis Research Experience (DARE) Program
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DARE Leadership Team
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CUNY and MSIs
dare.project@lehman.cuny.edu william.walters@siu.edu Nationwide



Session Agenda

* Overview of DARE
project

* Survey exercise

* Assessment data

Source: Helen Musselwhite,

http://www.helenmusselwhite.co.uk/



i What is DARE"

* Data Analysis Research Experience
Program: Social Justice (NSF-funded)

* https://www.lehman.cuny.edu/dare/

* A program to promote best practice in teaching data analysis at
minority-serving institutions across the country. Goals:

— Enhance the teaching abilities of the faculty

— 1mmprove students' QR skills and attitudes

— prepare and encourage students to pursue STEM pathways

— help build a community of practice within CUNY and elsewhere

— generate a set of methods, guidelines, and instructional materials
that will be useful to minority-serving institutions nationwide


https://www.lehman.cuny.edu/dare/
https://www.lehman.cuny.edu/dare/

DARE Faculty

¢ Participate in workshop
¢ Develop instructional materials
¢ Serve as agents of change/leaders on their home campuses
(promote data analysis, lead seminars, etc.)
¢ Participate in community of practice
¢ Encouraged: undertake research on QR activities, build
collaborations, pursue grant support, etc.

MINORITY SERVING %

INSTITUTIONS INFocus | 1%
Enrollment and Outcomes at MSls v § { /{1 s‘,
aa .

Source: higheredtoday.org

See examples of instructional materials developed by CUNY DARE faculty:
https://www.lehman.cuny.edu/dare/assignments/




DARE Project
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An in-person DARE faculty development workshop serving faculty from MSis.




DARE Students

Objective: A critical and intuitive understanding of descriptive statistics
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Identify a research question and hypotheses
Undertake data collection; this may involve both primary data and/or secondary data
Compile the data in a format compatible with the use of spreadsheets or statistical
software
Analyze the data using spreadsheets and, in some cases, statistical packages such as
SPSS

> Engage in basic data analysis (frequencies, cross-tabulations, percentages and

ratios, bivariate tables and graphs, etc.)

Interpret the results
Present results (orally or in writing)
Promote positive attitudes towards data analysis and scientific methods

See videos on DARE website:
https://www.lehman.cuny.edu/dare/instructional-videos/







Google Forms and Google Sheets
Survey Exercise

https://tinyurl.com/I[USE-AAAS
https://tinyurl.com/IUSE-AAAS-DATA



Research on DARE

> Quantitative

¢ Quantitative skills tests and data analysis attitudinal
surveys (both students and faculty)

Time A Time B Time C Time D
Non-Intervention Group Non-Intervention Group >< Non-Intervention Group Non-Intervention Group

DARE Intervention Group |X DARE Intervention Group | DARE Intervention Group |X DARE Intervention Group

Source: Remler and Orellana (2020).

~

¢ Focus groups with students and faculty

+* Both before and after interventions



Quantitative
Assessment

VL

Source: Creative Commons
Available URL: How to Draw a Pie Chart from
Percentages: 11 Steps (with Pictures) (wikihow.com)



https://www.wikihow.com/Draw-a-Pie-Chart-from-Percentages#/Image:Draw-a-Pie-Chart-from-Percentages-Step-8.jpg
https://www.wikihow.com/Draw-a-Pie-Chart-from-Percentages#/Image:Draw-a-Pie-Chart-from-Percentages-Step-8.jpg

Quantitative Assessments

. Skill-based (14-18 questions)

. Attitudinal

- Control and intervention groups (37
questions)

— Intervention groups only (additional 16
questions)



Mean pre-to-post changes in students’ scores on the QR skills test items.

Contral E;E;E Survey item

-3.3 -3.4 1. Reading spreadsheet-liks tables.

-1.5 0.2 2. Calculzting averages using sprezdshest-like tables.

-L.3 -1.3 3. Calculating percentazes using spreadsheet-like tables.

L1 -4 4. ldentifying the sppropriste type of tasble for dats.

-2.h 0.5 E. ldentifying the spproprizte type of table for dats, with calculation of percentages.

0.4 0.0 &. ldentifying the sppropriats type of graph for data.

0.2 51 7. Interpreting bar charts.

15 31 &. Reading and applying bar charts.

5.0 5.4 9. Reading and applying line graphs.

-5.9 5.7 10. Resding =nd applying lime graphs.

2.7 5.7 11 Interpreting the percentages in a table.

-4.0 0.8 12, Calculatimg ratios using percentages.

5.5 -0.2 13. Calculating ratios wsing percentages.
-10.1 -2.0 14, Interpreting proportions using the datz in 3 tshle.

3.5 0.6 15. Understanding the purpose of pivot tables and generating them with spreadsheet software.
3.2 -1.& 16. Interpreting percentages in relation to 3 baze population.

-3.8 -1.5 17. ldentifying the data nesded to address a research quastion.

6.2 11.8 13 ldentifying the data table mast relevant to & ressarch guestion.

=23 0.5 Overzll score |percentage of gquestions answered correctly).

The pre- to post- changs was calculzsted for each student, then the students' change valuss were aversged.

Yellows: The change in students' OF scores, pre- to post-, was significantly more favorable for the intervention group than for the control
group {p<0.05, two-tailed t test).

Mone of the changes in students' OR scores, pre- to post-, wers significantly less favorable for the intervention group than for the control

Eroup.



Wiman pre-to-post changes in students’ soores on the survey items that asked abont their attitudes toward QF.

Cantrol nker Swrvey ikEm
HRl AR
.2 0.5 &. It i Tum bo work with spreadsheet soltware.
0.0 0.0 1Z. Math Is mostly abaout cakculaticms.
0.2 ol 13. | bry 1o avoid taking math and guantitabive courses
.2 .2 12, | plam to take the bare minimum numbsr of math or statistics courses | need to talke in college.
.1 0.0 15, Courses that requine working sith daka ang numbssrs are sbressiull
0.2 a1l 1b. Courses that imealve working with numbers are harder than courses that don't imeoles sarking with numbers.
0.2 0.z 17. Data analysis should be tavght anly in quantitatiee courses such as math and statisbics
0.0 0.2 1E. Data analysis is helpful for understanding the content in ron-maih olasses.
[ .3 19, Data analysis is a skill that shaould he ernphiasized in as many dasses as possible.
0.0 [ 3. Data analysis is am impartant skill to learn incollege
.1 0.4 21, The bestway to learn cata amakysis i throwugh cbss projecis
0.2 0.z 37| do not reeed tolearm mone about statistcs.
0.2 0.3 F3. | wish [ were betber preparcd o oo basic data analysis.
0.0 0.1 12, Data analysis is a cilfcuh shill.
o.n 0.2 Th. Leaming ko analyre daka s worth the shiort.
.1 0.1 I7. Data analysis is boring
0.1 0.4 8. | find working with data and numbers enjoyabde.
[ .2 19, | engoy quantiative problems that dhalkenge me.
0.1 0.0 0. All peciple hgye the abllibg bg Improwe theeir quantitatiee skills.
0.0 0.0 11. Somie poaple are maburally bed with nombers
0.2 ol 37, | donot edpect ta analyze data during my career
{1 0.0 13, Data analysis skills are useful for the job market.
[ 0.0 12, | gxpect 1o have litthe use for spreadsheets when | get avt of scheal.
0.1 a1l 15, Being pocd at data analysis will help me inomy personal ife.
0.0 0.0 17. | uzually zkip the tables and graphs in meca and ness artcles

The pre- b post- change was cakulated for each stedent, than the studends’ changes salees were averaged.

Tellow: Thie change Im shudents” amiudes tosand 08, pre- B0 post, was significantly mare favorabls for the interentian Rrowp tham for the cantrno
Aroup | p=0s05, two-taled b best).

sone af the thanges im students” aititudes toward GS, pne- 0o post, were sigrificanty less tavorable far thie intervention group than for the oontral
arriin



Regression Results: Changes in Cognitive Skills

Variable Unst B Unsk SE Stand B t Sig
fCanstant] -1.75 1.89 — — —
| |atanpntion Sraum 251 .69 .08 1,66 < 01
Hihrid .13 1.049 0.0 a.12 091
T T R Py T T Ta[ TS 0.1 L5 0.0 a.01 .94
DT IR Ty Tl T T AT TEA 060 1324 -0.01 -0.44 063
Instr skill gt 90 1.440 a.74 004 1.4540 (0.
klale 0. 64 a.749 -0.02 -0. 86 .39
peTTulu R wTu 1T, T 002 5.13 0.0 .00 1.0d
Black! SbraAR-SmEriban. 1.82 096 005 1.50 0.6
LD Rt na Lating 0.44 084 001 .52 060
blultiracial -5.94 .51 0.0 -1.70 .04
Mativa 3.0 4. 89 0.0 -1.65 010
Epplsh ok st languane 0. a.749 0.0 -0.08 0.94
Worked B-29 hrs. -0.91 0.8 -0.03 -1.13 .26
‘Worked 304 hes -1.41 0849 -0.04 -1.59 011
lnrrme SAOK ae higher -0.20 a.71 -0.01 -0.28 074
Artshuumanities maiar, -1.44 210 0,02 -0.71 .44
Business. Ak, 1.72 1.91 003 1.90 0.37
Educalionain -0.11 1.90 0.0 -0.0% 095
L LR PO T VR T Tl L FT [T o8 -1.18 1.59 0.0 -0.74 .46
Physicalf matianieibbs s -1.65 1.495 0.3 -0.B5 .40
Shrial sCiences AL -3.19 1.54 -0.01 -0.12 091
Maore than G0 credits -1.21 076 0.0 -1.640 11
ath grades &- gr higher, 1.28 080 0.0 1.60 011
Math.grades C+ oo lower A0.35 a.492 -0.01 -0 38 071
Mesed-aden blasses. 025 a.76 001 .33 0.74
bdwend -4 whe' clyggpy -2 .85 1.36 -0.0% -2.10 004

Missed 5+ ks rlacems 4 .35 317 003 1.37 a.17




Qualitative

Assessment

Focus Group Interviews
with students



%

Learning in Math Courses

MEMORIZATION OVERWHELMING AVOIDANCE IRRELEVANT
CALCULATIONS




%

DARE Pedagogy

AGENCY RESOURCES SUPPORT SCAFFOLDED
LEARNING




Stressful Learning
(chore)

Mechanical Calculations
Formulas

Deficit View
“l can’t do math”

Recipients of knowledge
Transmission

Scaffolded learning

Percentages
CrossTabs
(row vs. column)

Support Resources

Investigating Own
Questions

Meaningful
Enjoyable

Conceptual
Understanding
Critical Thinking

Dynamic/Contextual “l ca
do that”

Learning Agency




Source Cited

Remler, Dahlia and John Orellana. 2020. “Instructor Crossover and Randomized Designs
Compared: Bias, Detectible Effects, and Practicality.” Seminar (online) for Marxe School,
Baruch/CUNY, July 22.




 The DARE project is supported by the National
Science Foundation (NSF) Division of
Undergraduate Education (DUE) Improving
Undergraduate STEM Education (IUSE) Award
#1832507. We gratefully acknowledge the support
of NSF. Any opinions, findings, and conclusions or
recommendations expressed in this presentation are
those of the authors and do not necessarily represent
the views of the National Science Foundation
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* We look forward to working with a
collaborative community of faculty committed
to 1mpr0v1ng their students’ quantitative
reasoning and data analysis skills and am so
glad you have joined us!

* Please stay connected with us!



Utilizing and Creating SCORE Network Materials for Data Science
and Statistics Instructors

Michael Schuckers, UNC Charlotte
Rachel Gidaro, West Point
AAAS Webinar August 2025

Sports Content for Outreach, Research, and Education

SCRE

NETWORK



Why Sports?

Data availability Popularity Transferability

Lots of public data,
freely available to
anyone

Wide variety of data,
problems, and methods

Sports are widely popular.
In 2023, 160 million U.S.
viewers watched live
sports at least once per
month

The global sports analytics
market size was valued at
3.78 billion in 2023

Many students start as
subject-matter experts.

Real-life validation

Problems are analogous
to those in non-sports
applications.

Experience in sports
translates to other fields

Sports are a controlled
environment. Potentially
easier to start with




Examples of Sports Analytics Problems S@%E

Teams

- Player personnel decisions, evaluate player performance (trades, FA signings)
- How much is a player contributing to his/her team in terms of goals/points/runs?
- How much is a player worth on the open market in terms of salary cap dollars?
- How much is a player worth to us?

- Coaching decisions
- Should we bunt? go for it on 4th down?
- When should we pull our goalie?
- Given locations of the players and ball/puck, what do we expect to happen? What is the best

decision?

- Draft decisions
- Who should we draft with our next pick?
- Who will be available to draft?
- How much is our draft pick worth?

Media - Talk about those decisions, team ratings and playoff probabilities

Betting - Many of the above problems, or variants of them

League - What realignment would minimize travel? What schedule would max. fairness and min. travel?
Business - Predicting demand for a game based on day, month, opponent, etc



Learning Objectives S@%E

Many of those can be answered reasonably with undergraduate level statistics and data science tools.
Students get experience with

Solving real problems

Joining data from multiple sources, working with several different types of data
Data exploration/visualization

Multivariable thinking, need for regression or something else

Modeling

Interpretation

Most of the data is publicly available, or can be done with public available alternatives

Exception: player tracking data



Sports Analytics in Education

Dozens/hundreds of educators around the world have developed

hundreds of examples,
using multiple sports, and
focusing on a variety of statistics and data science topics

Missing:

Standardization
Completeness

Consolidation/centralization
-  Content creation is decentralized = good
- Content is decentralized = less convenient

Industry/media perspective
Credit to Creators



Enter SCORE! S@%E

SCORE with Data: building a sustainable national network for developing and
disseminating Sports Content for Outreach, Research, Education in data science

Unique NSF-funded project combining academia, professional sports, and media to
build a repository of educational materials for statistics & data science via sports

applications/analytics

Strong emphasis on outreach, inclusiveness, and building pipelines



Sustainable National Network

Map of Initial Hubs and Confirmed Partners

* Academic Partner * |ndustry Partner Initial Hub

°
2

°g%

Why a network?

e Decentralized/crowdsourced content
creation
o Ideally sustainable
e Diverse experience and skills
o Academia, industry and media
o Key part of review process
e Pre-existing informal network already
e Over 80 initial confirmed partners in
academia, industry and media

e J3initial hubs
o PIT - Carnegie Mellon, Pitt
o NY - St Lawrence, West Point, Yale
o TX-Baylor



Module

Educational materials for statistics and data science
Plug and Play into your classroom with flexibility
Open Access (download and edit)
Peer Vetted with DOls

Pedagogical, Industry, Student (optional)
Following best educational practices (GAISE)
Sports motivated with background materials
Diversity of sports esp. non-traditional sports



Examples: Published Modules

Outliers using League of Legends data

Correlations with Female Ironman Lake Placid Finisher data
Lacrosse faceoff proportions hypothesis testing

Linear regression with categorical covariates in tennis




Module Components

Learning Goals
Introduction/Motivational Video
Methods (Statistical/Data Science)
Exercises/Activities

Conclusion

Dataset(s)

Data Glossary

ReadMe file



Module Repository

21 Published Modules
/6 more in pre-print

14 different sports among published

Searchable by topic

ANOVA (1)

Bernoulli distribution (1)
Binomial distribution (1)
Brier score (2)

Chi-Square Test (1)
Correlation (1)

Difference in two means (1)
Elo ratings (1)

Exponential distribution (1)
Hypothesis testing (1)
Linear regression (2)

1l Modules by Statistics and
Data Science Topic

Baseball
Esports
Football

Games

{ v v v

BlackJack Logistic Regression

Hockey

Lacrosse
Marathons

Mixed Martial Arts
Motor Sports
Robotics

Rowing

Soccer

Tennis

A A L N A VA VA Ve

Triathlons



Module landing page

SCORE Module Repository  Home Modules By Topic  Preprint Access  Data Repository ~ SCORE Network

Modules By Topic SCORE Module Repository

Preprint Access

Baseball ? The SCORE Network Module Repository enables you to search for modules by either sport (along the left),
Esports ’ or you can browse by statistics and data science topic. The modules listed in this repository have
Football ’ completed the required SCORE Network pedagogical and industry peer reviews to become a published
Hockey >

module.
Lacrosse >
Marathons > Interested in submitting your own module? Click here to find out more information about the SCORE
Motor Sports > Network module submission process.
Robotics >
Tennis > You can also access preprint modules from various SCORE Network affiliates below (note that these
Triathlons 5 materials have not yet completed the SCORE Network review process):

» Carnegie Mellon University




DOI (Digital Object Identifier) S@%E

Permanent and persistent link to modules/data
Makes it easier to discover or search for modules/educational materials
Adds credibility and traceability to professional products

Here's an example citation: Skinner, C, Patrick, J, Bryson, C. & Sturdivant, R.
(2025, June 16). Mixed Martial Arts - Interrater Reliability. "The SCORE
Network." https://doi.org/10.17605/OSF.IO/F8VBQ.



SCORE Data Repository
https://data.scorenetwork.org/

SCORE Sports Data Repository  Home Datasets By Topic  Submita Dataset Data Sources Module Repository

Datasets By Topic SCORE Sports Data Repository

Data Sources

Submit a Dataset The SCORE Network Sports Data Repository curates interesting datasets across a variety of sports for use

Basebal > in statistics and data science education. Each dataset has the following properties:

Basketball >

Combat Sports > * A sports question of interest, with context motivating why the dataset is relevant and interesting to

Diving > explore.

Esports > » A statistics / data science topic which the dataset can be used to help teach.

Football > * Example questions that instructors can use to help build lessons, handouts, and SCORE modules.

Golf >

Hockey 5 Datasets are organized by sport along the left, but you can also browse by statistics and data science topic.
acrosse ’ This repository is heavily inspired by the CMU S&DS Data Repository.

Motor Sports >

Olympics > The development of the SCORE with Data network is funded by the National Science Foundation (award

Rodeo Sports > 2142705).


https://data.scorenetwork.org/

SCORE Data Repository NET W O
https://data.scorenetwork.org/

SCORE Sports Data Repository Home Datasets By Topic SubmitaDataset Data Sources Module Repository

Categories
ga‘“:“ By Topic Datasets By Topic All(56)
F eat u res ove r 7 5 Sa: -?U’;ei R ANOVA for means (3)
B ,  leasome 2018-2023 Badminton World Bootstrap distribution (1)
adminton bigail Smith :
sl S Tour Points Head To Head Boxplot (1)
datasets across Bl : Bradiey-Terry (1)
Combat Sports > DIF HYPOTHESIS TEST Categorical predictors (2)
m o re th a n 30 Cricket > LINEAR RE Chi-square test for association (2)
Disc Sports » CONFIDENCE INTERVAL FOR REGRESSION SLOP Comparative plots (1)
Diving > . . . ) Comparing groups (1)
H Analyzing wins and points head to head in Confidence interval for a mean (4)
I e re n s p o s EsRonts 4 singles and doubles in the Badminton World Confi . P
Fencin > onfidence interval for regression
& Tour from 2018-2023. B
Football >
Golf > Confidence interval for regression
( :a n searc h fo r Gymnastics B e 2022 Divison Il Women’s slope (1)
Handball > Robin Lock ' Soccer Results Confoun.dmg variables (1)
Hockey > CORRELATION || CHI-SQUARE TE ATION Correlation (10)
d t t b rt Lacrosse > Data cleaning (2)
a ase s y s po - Division lll women’s soccer teams game Data ethics (1)
otor Sports >
results from 2022 season e
- - Obstacle Course > Data wsuahzéhon (4)
and by statistics & > ostawranging (4
Rodeo Sports > Jun 27,2023 2023 Boston Marathon le‘ference)ln means confidence
: . Jack Fay, A.J. interval (1
L] - Running > runners
d ata s c I e n ce to I c Skating > Dyketza; and bian Difference in means hypothesis
Ramler RYSTATISTICS ~ OUTLIERS ~ Z-SCORES test (8)
Skiing >
Soccer > The data set looks at the 2023 Boston Distribution description (2)

Softball

Marathon results.

Elo ratings (1)


https://data.scorenetwork.org/

SCORE with your students

SCORE in the classroom

SCORE with SAC’s



SCORE in class

Run through a module in class to learn new materials

Reviewing modules as an activity or HW assignment

Creating a module as a Project Assignment (Sabermetrics)



SCORE and sports analytics clubs

Run through a module to learn new materials

Reviewing modules as an activity

Creating datasets and submitting them

Creating a module



Module Submission & Review Process

e Module Components and Choices
e Submission Types
o ldea vs Completed Module
e Role of Associate Editors and Editors
e Reviews and Review Types
e Miscellaneous Comments and Support



Developing Modules S@%E

Goal: relevant, self-contained, plug and play

Introductory motivation videos/content from sports professionals (athletes,
analysts, management)

Learning Objectives

Data sets

Lecture notes, handouts, activities, slides

Multiple formats, languages: interactive/no code (ISLE, Excel, Minitab), R,
Python, etc

Modules can be downloaded or directly accessed through the SCORE website
(e.g., can do data analysis online)

o Support research on how people engage with and collaborate on data
science

o Use metrics available for educators/creators. Citations supported



Module Choices

Sport(s)

Topic = Stat or Data Sci Content
Level (including Pre reqs)
Language

Learning Goals

Data and Data Glossary
Methods

Activities

Conclusions



Developing Content

Review process goal: use the diverse experiences and sKkills of the
network to provide feedback from multiple perspectives to ensure

e Industry relevance
e Statistical and educational best practices
e Standardization

Non-adversarial



CO m p | eted SCORE Module Submission Review Process
Module

Author

Submit
module form

Editor

Assigns AE

AE assigns reviewers
Associate Editor to module.

(AE)

Reviewers' feedback
/ sent to AE to compile

Industry/Video
Reviewer Pedagogical
Reviewer

Student Reviewer

AE summarizes and compiles
reviewer feedback, sends to Editor

—_—
Editor Editor works with Author
Author to finalize
module

|

Editor
Publishes
Module



Reviewer Types S@%E

e Pedagogical
O Learning Objectives, Alignment with Content, Motivation,
Best Practices, Data and Documentation, Terminology, Inclusivity
e Industry
o Connection and Application to Sports, Sports Question and/or
Motivation, Video Review, Terminology/Clarity
e Student (optional)

o Knowledge needed, Clarity, Time Taken, Connection to Sports,
Tone, Interest, Engagement



Published Modules S@%E

e Video release form for any third parties (e.g. coach/player)

e Data sets must be able to be posted publicly
O  Author must attest during the submission process

e Author(s) will be given public attribution
o Citations will be promoted and encouraged
o Metrics will be available regarding use, downloads, etc

e DOl for published modules and data sets



SCORE Network Summary

Generate data science and statistics materials
Case-based using real world data
Sports centric
Open Access (FREE, FREE, FREE)
Peer-vetted

Credit to authors/creators with DOIs and analytics




SCORE Network modules

Browse the modules and find two you o 02000 ss0e o o o o
might use in class (don’t forget the pre- @ 08°°%%000ees®® Se0e o @
print server)
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Thank you for attending!

Slides and recording will be available in the coming days.

We value your feedback, please take a few minutes to complete the survey.
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