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Who is with us today?
In the chat...

please introduce yourself!

* Provide your name, institution & S-STEM
award track (if applicable)

what are you curious about?

* What question(s) do you have
regarding Hedges’ g and statistical
analysis for small sample sizes?
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Housekeeping

‘ Please keep you microphone on mute when not speaking. You are welcome to use the “raise your hand”
X button or type into the chat if you have a comment.

Q A great deal of how we communicate involves body language and nonverbal cues are helpful to let us know
how you are responding to the discussion. If possible, please turn on your camera.

g You are welcome to introduce yourself in the chat and ask questions anytime throughout the webinar.

BB Closed Captioning is accessible - click on the CC icon in the meeting control bar at the bottom of your screen.
Today’s slides and recording will be posted on the event page of the S-STEM REC website.

Q Contact Jamila Blake in the chat or at jblake@aaas.org for technology questions or issues.

o Please take our short live survey to provide feedback on this virtual event!

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE PAGE 3 ‘ AAAS.ORG ‘ 8/26/2025



Disclaimers

This material is based upon work supported by the National Science Foundation under Grant
No. DUE-2224093.

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.

The AAAS S-STEM REC is promoting consultation with MN Associates, Inc. as they are a REC

partner, but this does not constitute an endorsement of MN Associates, Inc. as evaluators by
the National Science Foundation.
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AAAS S-STEM Resources & Evaluation Center (REC)

The S-STEM REC seeks to cultivate a network of S-STEM stakeholders and promote the exchange of ideas,
resources, opportunities, and knowledge related to the effective strategies and practices to increase the
number of talented low-income students obtaining degrees in STEM and entering the STEM workforce.

AAAS S-STEM REC works to:

(é)) Increase the effectiveness of the S-STEM Portfolio

A
w Build the capacity of S-STEM Network Programs

]s Build the capacity of S-STEM Scholars

\ ﬁ,s‘[:‘ This material is based upon work supported by the National Science Foundation (NSF) under Grant No. DUE-2224093. Any opinions, findings and
0 _(j“ conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the NSF.
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S-STEM REC Team

NSF SCHOLARSHIPS IN STEM NETWORK SOLICITATION

NSF AWARD #2224093: AAAS-NSF S-STEM

m‘ AAAS S-STEM REC Resource & Evaluation Center

Quality Education for Minorities
(QEM) Network

conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the NSF.
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Objectives of the Webinar

Primary
1. Engage S-STEM grant project stakeholders in the generation

and exchange of knowledge around evaluation challenges
posed by small sample sizes

Secondary

1. Learn how Hedges’ g adjusts for small sample contexts and why
it is preferred over traditional metrics like Cohen’s d

2. Explore effective practices for incorporating findings into evaluation reports
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Today’s Agenda

l. Webinar Overview & Speaker Introduction

Il. Featured Presentation by Daniel Bernal

I, Q&A

V. Wrap Up




Two-part Webinar Series

Evaluation Technical Assistance Virtual Discussion
Addressing Small Sample Sizes in
NSF S-STEM Evaluations

Part I: Aug. 26 at 3 p.m. ET
Part ll: Sept. 3 at 3:30 p.m. ET

Daniel Bernal
MN Associates, Inc.

Virtual Discussion

Part II: Applying Hedges’ g with Practice Data Sets
Registration Link
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https://aaas.zoom.us/meeting/register/FfwlsY0yRlGG-TccqJvhtg#/registration

Understanding Small Sample
Challenges and Introduction to
Hedges' g and its relation to S-STEM

grants

Daniel Bernal

Senior Associate
MN Associates, Inc.
www.mnassociatesinc.com

MNA



Effect Size
ﬁ dd

Statistic used to describe the relative In a self-efficacy survey, Cohort | scored 0.93

- - points higher on average in a post-survey than in
SITet_Of a';‘_Observed difference or the pre-survey (items on a 5-point scale).
relationsnip.

Beyond difference, it helps us answer: Was this a meaningful difference?
“how much does it matter?”

One popular method to calculate effect
size is Cohen'’s d.



Why Effect Size Matters

Significance tests (like p-values) can only tell us the likelihood that an observed difference
Is due to random chance.

Effect size rounds out our interpretation by explaining how large or meaningful the
difference is.

Vv 4

p-value Cohen’s d

STATISTICS

STATISTICAL EFFECT
SIGNIFICANCE SIZE



What kind of data can be described
with effect size?

Effect size can be calculated for any quantitative difference— comparing two groups
(i.e. cohorts), two points in time (growth, pre/post), or even multiple groups using
pairwise comparisons (A & B, B & C, C & A) or averaging effect size.

Example: STEM Identity

Example: Mentor
o Self-perception after

Programs

e Hours of mentorship interventions
e Mentor rubric ratings e STEM course
e Academic performance performance

e Persistence (intention to

after mentoring
pursue careers in STEM)

e Retention rates




What 1s Hedges® g¢

Hedges' “g” is a type of effect size statistic that is standardized to be able to compare data
from cohorts. By using the standard deviation, we can easily compare data that is similarly

distributed (has similar variation or variability).

Hedges’ g is similar to Cohen’s d, but with an adjustment for small sample sizes.

Difference between group means Bias
Correction
Pooled standard deviation Factor

1

Cohen’s d




When to use Hedges™ g¢

Use when comparing data from two cohorts (or pre/post, year-to-year), especially if one
cohort is less than 20 in size (some even suggest less than 50).

Works best when groups have similar variability and are normally distributed (bell curve),
since it is based on standard deviation (this is the “unit” for Hedges’ g).

Vv 4

small normal equal

SAMPLE SIZE DISTRIBUTION VARIABILITY



Interpreting Hedges™ g in
context

Benchmarks (Cohen, 1988):
e 0.2=small
e 0.5=medium
e 0.8=large

Field-specific (rules of thumb):
e Education, g = 0.25 (Hattie, 2009)
e Medicine, g = 0.50 (Cohen 1992, Ferguson
2009)
e Social Sciences, g = 0.10 can matter,
especially if consistent across populations.

ad

The mentorship intervention had a medium effect
(g = 0.50) on self-reported STEM confidence.

The tutoring program resulted in a small but
meaningful effect on academic performance
(g = 0.30).

The advising program survey responses showed
no meaningful benefit (g = 0.05).



Effect size in context of a
whole program

Hedges’ g or other effect size statistics only tell
part of the story, and can be used more
effectively with other data (statistical
significance, descriptive statistics, and qualitative
methods such as focus groups & interviews).

A meta-analysis might be conducted if there are
multiple cohorts with the same or similar data
points in order to highlight trends across
programs, studies, or cohorts. This can include
effect size as one measure, but is not the same
thing.

ad

For example, let’s say you run a peer
mentorship program for three years
(Cohorts |, 11, & 11]).

Effect sizes varied for each cohort:
Cohort I: g = 0.18 (small)
Cohort Il: g = 0.35 (moderate)
Cohort lll: g = 0.12 (very small)

A meta-analysis of these cohort effect
Sizes might find an average effect size of
g = 0.26 (small).



Other Effect Stze statistics

There are several ways to measure effect size other than Cohen’s d or Hedges’ g. If
your data has more than two groups, or is not normally distributed, or you have
different variability in your groups, you can look into another method.

v v
Glass’ A Eta squared Correlation
coefficients

Bt 15 not equal Useful for ANOVA (comparing Useful for relationships, not

more than 2 groups) mean difference



Key concepts about Hedges™ g

« Hedges’ g is an effect size statistic related to Cohen’s d, useful when comparing
two groups/cohorts

+« Hedges’ g accounts for small sample sizes

+ Effect size tells you how big the difference is, not just what the difference is

+ Effect size is one type of statistic that can be used in a study or meta-analysis
alongside other statistics

Next session on Sep 3rd, 2025:
How to calculate Hedges’ g (we will work through examples
together)
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538.
— Helpful rules of thumb for interpreting effect sizes in applied settings.

. Lipsey, M. W., & Wilson, D. B. (2001). Practical Meta-Analysis. Sage Publications.
— A more accessible guide to effect sizes and meta-analysis techniques.
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Questions?



S-STEM REC Evaluation Technical Assistance Request Form

Link:
https://tinyurl.com/yckdwhmd



https://tinyurl.com/yckdwhmd

Eval Resources on the REC Website

MY AAAS | S-STEMREC

EBP Repository

About FAEN S Events

Filter: Select “Evidence-Based Practices” under “Types”

STEM Identity EBP Repository

Description: Students’ self-perception as members of
the broader STEM community. A strong STEM identity
motivates students to persist in challenging
coursework...

June 28, 2024

Evidence-Based Practices

Sense of Belonging EBP Repository

Description: A sense of belonging is about feeling
part of something bigger. It's the extent to which
students feel accepted, respected, and included...

June 28, 2024

Evidence-Based Practices

Social & Academic Integration EBP
Repository

Description: Helping students fee| connected to their
peers, faculty, and the broader academic community.
This integration fosters a sense of belonging where
See

June 28, 2024

Evidence-Based Practices

Peer Led Tutoring EBP Repository

Description: Providing academic support and building
a sense of community through peer-led tutoring.
Students learn from each other, build confidence,
and real...

June 28, 2024

Evidence-Based Practices

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

Resources Blog

www.sstemrec.aaas.org

Share Effective Practices

Search Q

Guidebook for Preparing Research

& Evaluation Plans

Filter: Select “Guidebook” under “Types”

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

GUIDEBOOK FOR

PREPARING RESEARCH

AND EVALUATION

PLANS FOR NSF S-STEM
GRANT PROPOSALS

PAGE 23

AAAS.ORG
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http://www.sstemrec.aaas.org/

Participant Survey

Link:
https://airtable.com/appC4zF2JYQ
IL1y86/paglKZLG8dHaZNRYE/form
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https://airtable.com/appC4zF2JYQIL1y86/pagIKZLG8dHaZNRYE/form
https://airtable.com/appC4zF2JYQIL1y86/pagIKZLG8dHaZNRYE/form

IA\AAAS

Stay Connected With Us!

Explore: https://sstemrec.aaas.org/
Get on our Mailing List: http://eepurl.com/grH5C9
Connect on LinkedIn: https://www.linkedin.com/company/csew
Follow on Bluesky: https://bsky.app/profile/aaascsew.bsky.social

NSF AWARD #2224093: AAAS-NSF S-STEM Resource & Evaluation Center
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE


https://sstemrec.aaas.org/
http://eepurl.com/grH5C9
https://www.linkedin.com/company/csew
https://bsky.app/profile/aaascsew.bsky.social
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