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Hi! I’m Emily (she/her)!

Use Data Science techniques (mainly, network science & NLP) 
to study education related data 

Curriculum development for CMSE courses (ethics + AI/DS)
Graduate Women in Science 

Any AI + Education overlap, including environmental impacts
Also, books and board games!

What I Do:

Some other things I do:

Would love to chat about:

https://egbolger.github.io/ bolgerem@msu.edu

PhD Candidate; Computing Education Research Lab
Department of Computational Mathematics, Science, and Engineering



What are Systematic Literature Reviews (SLRs)? 
(and why do we need them?)

Provide comprehensive 
review of (sub)field

Essential for early 
career/new to field 

researchers

More than just a summary of a corpus of articles 
Comprehensive, reproducible, methodological analyses

Identify research gaps in a 
field

Variety of types (e.g. meta-
analyses, mapping reviews, 

mixed methods)



Where does ML/AI come in?

The rapid growth and expansion of published research has led 
to concerns that the number of articles in exclusively human-led 

systematic reviews may soon “threaten to exceed human 
cognitive processing capabilities” (p. 209, Wagner et al., 2022). 

(Bolger et al., 2025, under review)

Cai, Z., Zhu, J., & Tian, S. (2023). Research Progress of STEM Education Based on 
Visual Bibliometric Analysis. Sage Open, 13(3).



The Road So Far… 

Some references: Edwards et al., 2024; Fitkov-Norris & Kocheva, 2023; Marshall & 
Wallace, 2019; Scaccia & Scott, 202; Cierco Jimenez et al., 2022; O’Mara et al., 2015; 

Popoff et al., 2020; Van Dinter et al., 2021

New Tools Being Developed Every Day For: 

Article Identification Title & Abstract Screening Article Screening
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“significant gaps … in the areas of data extraction, monitoring, quality assessment, 
and data synthesis.” (Sundaram, 2023)

However

ML experts may lack an understanding of the review content while the content experts 
who conduct qualitative coding may lack an understanding of ML methodology. 

(Chen et al., 2018)



How, and to what degree, can machine 
learning complement and support the 
work in systematic literature reviews?

Defining our human-in-the-loop/human-centered method for AI + SLRs



Henderson, C., Beach, A., & Finkelstein, N. (2011). Facilitating change in 
undergraduate STEM instructional practices: An analytic review of the literature. 

Journal of research in science teaching, 48(8), 952-984.

Our SLR

● Review of published literature 
on change initiatives in 
undergraduate STEM education 

● Extension of 2011 paper —----> 

● Quality, Quantity, Content of 
papers has changed!



Project Research Questions

What themes and categories 
emerge from the research on 
change strategies published 

between 2010 and 2023?

How has the use of change 
strategies in the published 

literature advanced from 1995 –
2010 to 2010 to 2023?

RQ1 RQ2

What are the 
networks/relationships 

between the articles, authors, 
and communities?

RQ3

What does the last decade of change literature tell us about how the field has developed and 
where it should go in the next decade?

Human Content Coding 
ML/AI Codes

Human Quality Coding Network Science 
Human Codes



Human Content & Quality Coding

Article Search

Title & Abstract 
Screening

Full Text
Screening & 

Analysis

Coding Analysis

Quality Analysis

~9000 articles Change terms, Instruction 
terms, STEM terms, etc

695 articles

~250 articles

Peer-Reviewed? Published 
between 2013-2023? Focus 

on undergrad STEM ed?

Coding on 4-square 
& New Categories 

Relevance, Richness, 
Rigor



ML Coding - Computational Grounded Theory
Combines computational developments with resources with expert knowledge 

to identify themes

1. Pattern Detection 2. Pattern Refinement 3. Pattern Confirmation

Classifying Documents to 
Topics with Supervised Model 

Unsupervised 
Clustering of Topics

Supervised
Model

Nelson, Laura K. "Computational grounded theory: A methodological framework." 
Sociological Methods & Research 49.1 (2020): 3-42.



CGT Step 1 in Steps

Data

D1 = ( #, #, …, #)
D2 = ( #, #, …, #)
D3 = ( #, #, …, #)
…
DN= ( #, #, …, #)

1

3
2

N

…

Documents Represented with 
Vector

Vectors in Multi-Dimensional 
Space

Unsupervised Clustering

Tschisgale, Paul, Peter Wulff, and Marcus Kubsch. "Integrating artificial 

intelligence-based methods into qualitative research in physics education 

research: A case for computational grounded theory." Physical Review Physics 

Education Research 19.2 (2023): 020123.

https://link.aps.org/pdf/10.1103/PhysRevPhysEducRes.19.020123


Our Human-in-the-Loop Framework

Humans Machines
(well, a subset of it)

Bo lger, E., Renbarger, R., et al.. (2 025a). Integrating M achine Learning into 
Systematic Literature Reviews: Advancing a Human- in-the-Loop Framework. 

Campbell Systematic Reviews. [Under Review]



The Model is Only as Good as the Data We Give It

*Human expertise is critical for model interpretation and development*



CGT Final Clustering on Abstracts

Full Text coming soon!

Communication patterns in 
massively open online courses.

Black Lives Matter and the Making 
of Black Educational  Spaces.



The Pros and Cons of CGT

● Integration requires human interpretation
● Time consuming and iterative process
● Coherence v relevance
● Expectations v capabilities of ML

● New ways to look at the data, see 
relationships between articles

● Summarizes information quickly
● Allow for comparison with 4-square
● Validate themes from human coding 

themes

Pros Cons



The Systematic Review Pipeline

Article 
Identification

1 2 43

Title & Abstract 
Screening

Full Text 
Screening

Full Text 
Coding

- CGT
- Other ML tools
- Scholarly
- Zotero + 
ChatGPT

- EPPI
- Rayyan
- Elicit
- Abstrackr
- LaserAI

- Research Rabbit 
- Connected Papers
- Semantic Scholar
- any LLM

*not even close to a comprehensive 
list

Do they even help????



The AI Market is Growing Rapidly

We need a sustainable, adaptable framework for evaluating and integrating AI/ML 
tools into systematic literature reviews

Upcoming Work (pending NSF funding ):

Adapt our existing HitL 
methods to include 

commercial AI systems

Design human-centered & AI-
enabled practices to that allow 

researchers to deepen their 
understanding of chosen field

Develop shareable and 
adaptable framework of 
tools and practices for 

using AI in SLRs



Hi! I’m Emily (she/her)!

Use Data Science techniques (mainly, network science & NLP) 
to study education related data 

Curriculum development for CMSE courses (ethics + AI/DS)
Graduate Women in Science 

Any AI + Education overlap, including environmental impacts
Also, books and board games!
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Would love to chat about:
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