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Meet the team!
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Pratheepa Jeganathan
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(student partner)

Sharonna Greenberg
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Amanda Kelly Ferguson
(MacPherson Institute)

Kevin Hong
(student partner)
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Overview
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“R1 institution”
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Louisville!
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Student evaluations of teaching at McMaster

Biased against women and minorities

Quantitative “overall” score is not valid 

to measure teaching effectiveness

Students are disillusioned Lack of trust among instructors

(Gravestock & Gregor-Greenleaf, 2008; Ryerson desigion., 2018; Grignon et al., 2019)
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Reexamining SETs at McMaster and across Canada

• Revise quantitative “overall” question

o “Effectiveness of instructor” → “Learning experience”

• Consider formative rather than summative evaluation

• Create an institutional definition for teaching effectiveness

• Change processes and policies
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Context & Rationale
Leveraging data science to analyze & interpret qualitative data

• Student comments provide rich and contextualized information

• Interpreting qualitative data is challenging

• Our tool will use natural language processing and machine 

learning to provide semi-automated analysis

9August 18, 2023
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Methods for qualitative analysis
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Workflow
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Thematic Analysis vs Topic Modelling
Terminology

14August 18, 2023

Thematic 

Analysis

Topic 

Modelling

Comment Document

Code Label

Theme Topic 
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Data sets for case study

• 3 large-enrollment freshman (first-year) chemistry courses during COVID-19

• ~1500 responses in each data set

• Rank the resources in this class from most useful to least useful (quantitative)

• What is working well in this course? (qualitative)

• What suggestions do you have for this course? (qualitative)

15August 18, 2023

Braun & Clarke, 2008; Creswell, 2013
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Thematic Analysis

code

theme

comment
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Sample qualitative coding
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Sample thematic map
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code

theme
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Topic Model

• Topic Modeling is a way to identify the abstract 

topics that occur in a collection of documents.

• Topic Modeling is like a smart highlighter 

identifying keywords and phrases within these 

comments. It then groups these words into 

topics, helping us understand the main themes 

these comments are talking about.
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Latent Dirichlet Allocation (LDA)

• Latent Dirichlet Allocation (LDA) is a 

generative model widely used for 

topic modelling. It represents 

comments as mixtures of topics that 

produce words based on their 

probability distribution.

• Labels Proportion associates the 

labels with different topics

• Topic Proportion shows the mixture of 

topics for a given comment

• The number of topics in LDA is a 

hyperparameter and needs to be pre-

determined

21August 18, 2023
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Topic Modelling

label

topic

document
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Determine the number of topics
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Label Distributions

• Problems:

• Similar label distribution

• Uneven distribution of the 

labels in the dataset

24August 18, 2023
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Label distribution with different hyperparameters
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Sample topic modelling map
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Topic Distribution

• Response 126: I find the practice tests 

(unlimited tries) are very beneficial along with 

the weekly quizzes. Both of these awesome 

practice questions and make sure I stay 

caught up.

• Response 162: Having readily accessible 

content to which I can refer to when I am 

struggling in a particular topic in the course.

27August 18, 2023
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•Kevin’s slides go here!

2023-08-18 28
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Next Steps

• Interpret the resulting label 
distribution

• Utilizing existing Natural Language 
Processing(NLP) models to extract 
the codes/labels from the student 
comments to replace the hand-
coding process

• Expand the same tool to different 
courses

29August 18, 2023
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Why not ChatGPT?

01

Privacy

02
Deeper

Understanding

03
Interpretation

30August 18, 2023
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Sharonna Greenberg

Assistant Professor

greenbsh@mcmaster.ca

Kevin Hong

hongk6@mcmaster.ca
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Manual coding – thematic analysis

33August 18, 2023

Inductive Deductive

Top-down, analyst-driven Bottom-up, data-driven

Prescribed codes => class resources Emergent codes => participant 

responses (time management, 

responsiveness, understanding)

Data fits within codes Codes fit with data


	Slide 1: Leveraging data science to analyze and interpret qualitative data from student evaluations of teaching
	Slide 2: Meet the team!
	Slide 3: Overview
	Slide 4: Brighter World Infographic
	Slide 5: McMaster Location Map
	Slide 6
	Slide 7: Student evaluations of teaching at McMaster
	Slide 8: Reexamining SETs at McMaster and across Canada
	Slide 9: Context & Rationale
	Slide 10: Methods for qualitative analysis
	Slide 11: Workflow
	Slide 12
	Slide 13
	Slide 14: Thematic Analysis vs Topic Modelling
	Slide 15: Data sets for case study
	Slide 16: Thematic Analysis
	Slide 17: Sample qualitative coding
	Slide 18: Sample thematic map
	Slide 19
	Slide 20: Topic Model
	Slide 21: Latent Dirichlet Allocation (LDA)
	Slide 22: Topic Modelling
	Slide 23: Determine the number of topics
	Slide 24: Label Distributions
	Slide 25: Label distribution with different hyperparameters
	Slide 26: Sample topic modelling map
	Slide 27: Topic Distribution
	Slide 28
	Slide 29: Next Steps
	Slide 30: Why not ChatGPT?
	Slide 31: Sharonna Greenberg Assistant Professor greenbsh@mcmaster.ca  Kevin Hong hongk6@mcmaster.ca
	Slide 33: Manual coding – thematic analysis

