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please introduce yourself!
• Provide your name, institution & S-STEM 

award track (if applicable)

• What initial questions do you have 
(if any)?

what are you curious about?

In the chat…
Who is with us today?
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Housekeeping
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. You are welcome to turn on your camera.

Please keep you microphone on mute. You may use the “raise your hand” button if you wish to ask a 
question.

Please introduce yourself in the chat and ask questions there anytime throughout the webinar.

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.

Contact Rachel Stivers in the chat or at rstivers@aaas.org for technology questions or issues.

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

   Increase the effectiveness of the S-STEM Portfolio

   Build the capacity of S-STEM Network Programs

   Build the capacity of S-STEM Scholars

This material is based upon work supported by the National Science Foundation (NSF) under Grant No. DUE-2224093. Any opinions, findings and 
conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the NSF.

https://sstemrec.aaas.org/
https://sstemrec.aaas.org/
https://sstemrec.aaas.org/
https://sstemrec.aaas.org/
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This material is based upon work supported by the National Science Foundation (NSF) under Grant No. DUE-2224093. Any opinions, findings and 
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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Meet the Presenters

Joseph Taylor, PhD

AIR
jotaylor@air.org
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AIR
mrodgers@air.org

Melissa Rodgers, PhD
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Webinar Purpose and Objectives

• Purpose: Build conceptual understanding of why quasi-experimental designs (QEDs) are used, 
what problems they solve, and where threats to validity arise

• Objectives: 
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Identify

…the difference 
between study 
designs including 
single vs. 
multiple group 
and RCT vs QEDs. 

Understand

…the benefits of 
a QED study with 
two groups to 
estimate project 
impacts, while 
mitigating 
threats to 
validity.

Develop

… a comparison 
group for your   
S-STEM project 
using different 
strategies.

Scope

…your own QED 
study using a 
comparison 
group and 
consider 
applying 
propensity score 
methods.
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What We Will Discuss Today
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1. Study Designs:

a. Single Group vs. Multiple Group Designs

b. RCTs vs. QEDs

2. Why Comparison Groups Matter and Threats to Validity

3. Intro to Quasi-Experimental Designs (QEDs)

4. Options for Identifying Comparison Groups

5. Design vs. Analysis Strategies

6. Q & A 

7. Preview of Webinar 2
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Designs Overview

Study Designs

Single Group

Descriptive
(one time point)

Pretest – Posttest 
(one group over time)

Multiple Groups

Randomized Controlled Trial 
(RCT)

Quasi-experimental Design 
(QED)

9

Developing  
Comparison 
Groups for 

QEDs
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Single Group Designs

• Single Group Designs: Descriptive outcomes and do not support causal impact claims

Descriptive (one timepoint)
o Lowest bar for descriptive reporting of S-STEM outcomes

o No pre-intervention baseline

Pretest-posttest (one group over time)
o Measures outcome before and after participation in project

o Common in S-STEM projects with small, selected cohorts of  scholars

10



|  A I R . O R G

Threats to Validity in Single Group Designs

• External threats to validity that mimic project effects:  
  
 History: outside events that occur during the project period 

  Maturation: natural changes over time, regardless of the project 

  Testing effects: changes caused by taking a prior (pretest) 
measure itself  

  Statistical adjustment: controls for measured characteristics;  
can not account for unmeasured factors or broader trends.  
Adjustment alone does not support causal conclusions in 
single-group designs.

11
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Multiple Groups: Why include a comparison group?

• Multiple group designs help separate project effect from other 
influences. 

• A comparison group provides: 

12

– An anchor or reference point for what would have happened 
without the project 

– A way to distinguish  project effects from history, maturation or 
selection

– Stronger evidence of impact when groups are similar at baseline  

“What changed?”  “What difference did the project make?”
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Multiple Group Designs: RCTs vs QEDs
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RCT
• Randomized assignment of 

participants (Gold Standard)
• Groups are comparable and 

(ideally) balanced by design

• Often not feasible for S-STEM: 
• Scholarship assignment rules
• Ethical or Logistical 

constraints

• Scholar selection by merit and 
financial need makes random 
assignment infeasible 

QED
• Non-randomized assignment
• Scholars assigned to treatment
• Comparison group identification 

from available students

• Most feasible for S-STEM: 
Identification of non-equivalent 
comparison group

• Statistical tools to improve 
balance between groups for 
impact evaluation
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QED Challenges: Known Limitations
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• Non-random assignment: Groups may differ because of self- or project-selection 
processes, not just the program. 

• Approximating the counterfactual: Impact depends on estimating what would have 
happened without the project; something QEDs can only approximate. 

• Observable vs. unobservable differences: Statistical methods adjust for measured 
characteristics; unmeasured factors may remain and bias results. 

• Internal validity concerns: Baseline differences and group identification processes can 
mimic program effects, if not carefully addressed. 
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QEDs with Two Groups 

Non-randomized Group Design – Key Features:

• A comparison group is essential to knowing whether the project makes a 
difference.

• Treatment and comparison groups are formed without random 
assignment.

• Baseline balance/equivalence is critical and must be assessed.

• Statistical adjustment can help but cannot fully correct poor baseline 
balance.

• Different comparison-group options involve different trade-offs.

15
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Non-randomized Comparison Groups: 3 Options
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Eligible Non-
participants

Students who met 
eligibility criteria but 
did not receive the 
scholarship

Applicants Not 
Selected

Students who applied 
to the STEM 
scholarship program 
but were not selected

Matched Within 
Institution

Similar students from 
the same institution as 
scholarship recipients 
but did not participate 
in the project
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Non-randomized Comparison Groups:
Option 1 - Eligible Non-Participants (Ideal)

• Description:
– The comparison group consists of students who met all eligibility criteria for the 

scholarship but did not receive it (e.g., due to limited funding, late applications, or 
declining the award).

• Why this works well:
– Comparison students are similar to scholars on observed eligibility criteria.
– Project selection processes/criteria do not confound the results.

• Key considerations:
– Clearly document why some eligible students did not receive the scholarship.
– Assess whether non-recipients differ in meaningful ways (e.g., motivation, 

financial circumstances).
– Use baseline demographic and outcome data to examine equivalence.

17
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Option 2: Applicants Who Were Not Selected

• Description:
– Students who applied for the STEM scholarship but were not selected.

• Why this works well :
– Applicants have demonstrated interest in the program and motivation.
– Application data are often readily available.

• Key considerations:
– Selection decisions may be based on academic merit or financial need.
– Differences between selected and non-selected applicants must be addressed 

analytically.
– Clear documentation of selection criteria is essential.

18
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Option 3: Matched Students from the Same Institution
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• Description:
– The comparison group includes students from the same institution and 

(ideally) academic programs as the scholarship recipients, but who did not 
participate in the project.

• Why this works well:
– Institutional context is held constant.
– Administrative data are often available.

• Key considerations:
– Comparison students may differ in important unobserved ways (e.g., 

motivation or support networks).
– Strong baseline data are needed to assess similarity between groups.
– Careful design and analytic adjustments are critical.
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Summary

20

Need for Balancing 
Strategies/Tools
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Strategies to Improve Balance Between Groups

• Design Strategies

• Use propensity score matching to select comparison students who are most 
similar to project participants.

• Use propensity score weighting so comparison students more closely 
resemble program participants overall.

• Analysis Strategies

• Use regression adjustment to control for remaining differences between 
groups.

21
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Why Regression Alone is Not Enough

• Regression adjustment by itself is usually not sufficient to address 
unbalanced groups in QEDs.

– Controls only for measured variables

– Results depend heavily on model choices

– Can produce misleading results when groups are very different

• Regression works best when combined with strong design strategies, such 
as matching or weighting.

22
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Why Combine Design and Analysis Tools?
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Design 
Tools 

(Propensity 
Scores)

Analysis 
Tools 

(Regression)

Doubly 
Robust 

Approach
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Major Takeaways! 

• Comparison groups are essential for estimating project impact.

• When random assignment is not possible, QEDs are often the most feasible option for S-STEM 
projects.

• Different comparison-group options involve trade-offs in strength and feasibility.

• Establishing baseline balance/equivalence is critical for credible impact estimates.

• Combining design strategies (e.g., matching or weighting) with analysis strategies (e.g., 
regression) provides stronger evidence than using either alone.

24
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Q&A

25
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Looking Ahead: Webinar 2

•  Using Propensity Score Methods to Improve Comparison Group Designs

•  When: Tuesday, April 14, 2026 at 2:30pm EST (Virtual)

•  Who: All PIs are welcome, and we encourage you invite your evaluations to join! 

•  What we will cover:

–Propensity score methods: Matching & Weighting

–How to assess balance and other diagnostics

–Practical examples and implementation considerations

26
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Participant Survey

Link:
https://airtable.com/appTV3scSUg
BpSnbK/pagIKZLG8dHaZNRYE/form 

https://airtable.com/appTV3scSUgBpSnbK/pagIKZLG8dHaZNRYE/form
https://airtable.com/appTV3scSUgBpSnbK/pagIKZLG8dHaZNRYE/form
https://airtable.com/appTV3scSUgBpSnbK/pagIKZLG8dHaZNRYE/form
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NSF AWARD #2224093: AAAS-NSF S-STEM Resource & Evaluation Center 

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  

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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