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Gender stereotypes, self-assessments of 
ability, and career choice
•There are many factors that influence career choice and contribute to 

women’s underrepresentation in CS

• Individuals must believe they have adequate ability for a given career 
in order to pursue that career

•Gender stereotypes influence self-assessments of ability (Correll 
2004) 

•Women are stereotyped as having less ability in male-typed, STEM 
fields (Fisk and Ridgeway 2018)
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The Role of Uncertainty 

Ambiguous feedback ➡ Uncertainty

Uncertainty ➡ greater effects of gender stereotypes



How can we 
improve feedback 

to lessen the impact 
of gender 

stereotypes on 
self-assessed ability?



Intervention



Current Feedback Mechanism



Intervention



Intervention Motivation

Removing ambiguity by giving students clear, unambiguous feedback

Decreases impact of gender stereotypes

Improves women’s self-assessment of ability

Increases women’s intentions to persist in computing



Study Design - Classroom



Study Operation
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Population

• CS1 for non-majors
• Introduction to Computing – MATLAB
• Two (non-pandemic) semesters
• Top-performing Students (top 50% exam 1 score)

- Two semesters
- 160 men
- 33 women



Results

• The intervention increased both women’s and 
men’s self-assessed CS ability 

• Women self-assess their CS abilities to be lower 
than Men’s by 10%. The intervention does not 
decrease this gap.

• The intervention increased women’s CS persistence 
intentions by 18%. It did not increase men’s CS 
persistence intentions



Conclusions

•Preliminary evidence that giving students explicit feedback 
about their CS performance can increase women’s 
self-assessments of ability and CS persistence intentions
•Key limitation is small sample of women
•While this does not solve the underrepresentation of 
women in STEM fields, this is a lightweight intervention 
that could keep more high-ability women in the STEM 
pipeline



Lingering 
Questions

•What is it about the intervention that 
worked so well?
• That it was an encouraging email sent by the 

instructor?
• That it was positive, granular feedback given by 

the instructor?
• That it was positive, granular feedback in 

general?
• …



Intervention – Part 2





Population

Bottom-performing Students (65 total)
- Only the first semester



Results

•No change in self-assessed abilities

•No change in persistence intentions
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How else do CS students 
receive feedback?



An excursion into software testing



How does the JUnit test 
structure impact persistence 
intentions?



Study

•TDD project in Eclipse IDE. Given tests, write code to make them pass.

•90 minute lab session

•Pre- and post- surveys with persistence questions

•A/B study: multiple-assertion and single-assertion

•33 total students:
• 19 graduate students
• 14 undergraduate sophomore students



RQ1: Do more granular test cases 
assist students better in 
implementing programs?
Nope, no differences in code quality



RQ3: Do more granular test cases 
improve students’ persistence 
intentions in CS?
Nope, no impact on self-assessed ability or persistence



Why the 
non-result?

Possibilities:

• Small study (33 participants)

• Testing feedback is temporary while grades are 
lasting

• Credibility of feedback source: instructor vs. 
automated system

• The students were already committed to their 
degree program
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Does the intervention 
have other benefits?



Context

•23.2% of Computer Science faculty 
in the US are Women [Taulbee 
Survey 2020]

•Student Evaluations of Teaching 
(SETs) are common for evaluating 
faculty

•Research shows gender bias in SETs



Research 
Questions

•RQ1: Does the intervention 
increase students’ 
perceptions of the woman 
professor’s likability?

•RQ2: Does the intervention 
increase SETs for a woman 
professor?



Study
CS1 course for engineering students (non-majors)

1) Field Experiment - causal data

2)    SETs - observational data

Fall 2018 - 185 students Spring 2019 - 264 students

SETs - observational data
following 
semester

same female  instructor

INTERVENTION
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RQ1 - 
Likability

• Intervention increases top-performing 
student ratings of professor likability by .33 
points (p < 0.05),  5.8% increase

• Intervention did not increase 
bottom-performing students professor 
likability ratings



RQ2 – 
SETs

• SETs were significantly higher in the 
intervention semester, despite the fact that 
the intervention was given to only half the 
students.

• Biggest differences were seen in Qs related to 
the professor, her overall effectiveness, the 
usefulness of her feedback, and treatment of 
students.



DISCLAIMER

● Women should not have to alter their behavior to correct for the 
gender biases of others →  instead we need institutional change 

● We hope that this intervention may prove to be a valuable, ”survival 
strategy,” for women working to be successful in computing 
education. 

● Indeed, many women already report adjusting their behavior to take 
into account the gender biases of observers [Williams, 2018]



Summary of Major Findings

•A simple email intervention significantly increased the CS persistence 
intentions of top-performing women

•A simple email intervention significantly increased the student 
evaluations of teaching for a woman professor



Takeaway Messages

•As educators, we do more than teach material: we are shaping 
students’ career ambitions

•Efforts to increase retention in computing often focus on improved 
learning outcomes, but beliefs about ability are typically more 
predictive of persistence 

•Our feedback has a powerful influence on students’ self-assessments 
and persistence
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