
The Proof Is In The Pudding – Using Perceived Stress To 
Measure Short-Term Impact in Initiatives to Enhance Gender 

Balance in Computing Education

• Many initiatives to 
improve gender 
balance in STEM use 
enrolment/retention to 
show impact [1, 2, 3]

• Enrolment/retention 
figures take time to 
obtain [1,2]

• Other initiatives use 
feedback as their 
main measure of 
impact [4,5]

• Need of a reliable 
short-term evaluation 
measure

• Review over 400 
sources to identify 
measures of impact 
used

• Focus on Computer 
Science (CS) Higher 
Education, Cohort -
Undergraduate Women

• Identify what types of 
measures are used in 
what types of initiatives

• Identify an effective 
and a lightweight 
evaluation approach 
to show impact on a 
short-term

• A lightweight 
method of data 
collection –
retrospective post 
and pre- survey [9]

• Relationship 
between stress and 
intention to drop 
out for science 
students [10]

• Promising but not 
used instrument –
perceived stress 
scale (PSS) [11]

• PSS typically 
contains 10 items 
[12] but a shorter 
version – PSS-4  
validated as well 
[13] 

• Original version of 
PSS-4 is not very 
relevant to context 
of initiatives in CS 
education, but can 
be modified
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Types of Initiatives (Actions) to 
Enhance Gender Balance in 

Computer Education [6]

1. C. Frieze and J. L. Quesenberry. How computer science at CMU is attracting and retaining women. Comm. of the ACM, 62(2):23–26, 2019. 
2. C. Alvarado, Z. Dodds, and R. Libeskind-Hadas. Increasing women’s participation in computing at Harvey Mudd. ACM Inroads, 3(4):55–64, 2012.
3. C. Botella, S. Rueda, E. Lopez-Inesta, and P. Marzal. Gender diversity in STEM disciplines: A ˜ multiple factor problem. Entropy, 21(1):30, 2019.
4. S. Modekurty, J. Fong, and H. H. Cheng. C-stem girls computing and robotics leadership camp. In ASEE Annu. Conf. Expo., pages 24–250. ASEE, 2014.
5. M. Carbonaro, D. Szafron, M. Cutumisu, and J. Schaeffer. Computer-game construction: A gender-neutral attractor to computing science. Comput. Educ., 55(3):1098–1111, 2010.
6. A. Berry, S. McKeever, B. Murphy, & S. J. Delany. Addressing the" Leaky Pipeline": A Review and Categorisation of Actions to Recruit and Retain Women in Computing Education. EDULEARN22 Proceedings, pp. 9405-9416, 2022.
7. J. Beck, B. Buckner, O. Nikolova. Using interdisciplinary bioinformatics undergraduate research to recruit and retain computer science students. SIGCSE 358–361, 2007.
8. A. Craig, L. Dawson, & J. Fisher, J.  Measuring the success of intervention programmes designed to increase the participation rate by women in computing. 17th European Conference on Information Systems pp. 1-12, 2009. 
9. O’Leary, J., & Israel, G. Capturing change: Comparing pretest-posttest and retrospective evaluation methods. University of Florida IFAS Extension, WC135, 2013.
10.P. J. Harris. The relationship between stress and retention within science undergraduates, their use of support and the potential remedial effect of stress education. Diss. 2016.
11.S. Cohen, T. Kamarck, and R. Mermelstein. A global measure of perceived stress. Jour. of Heal. and Soc. B, 24, 386-39, 1983.
12.S. Cohen, G. Williamson. Perceived stress in a probability sample of the United States. In: Spacapan S, Oskamp S, editors. The social psychology of health: Claremont symposium on applied social psychology. Newbury Park, CA: Sage; p. 

31–67, 1988.
13.M. Harrer, S. H. Adam, R. J. Fleischmann, H. Baumeister, R. Auerbach, R. Bruffaerts, ... & D. D.Ebert. Effectiveness of an internet-and app-based intervention for college students with elevated stress: randomized controlled trial. Journal of 

medical Internet research, 20(4), e136, 2018.
14.TechMate: Best Practice Toolkit for Gender Equality in Computer Science Education – TU Dublin, 2023. Available at https://ascnet.ie/techmate/

References

• Using 
categorisation of 
initiatives divided 
into Policy, 
Pedagogy, 
Influence &
Support, Promotion 
& Engagement [6] 
to map evaluation 
measures

• Stat. Data is 
present across all 
categories

• Feedback is used in 
many short-term 
initiatives

• In many cases –
cannot map from a 
single initiatives to 
impact

• Small number of 
instruments used

• Other evidence of 
impact –
anecdotal [7], 
visitors on website 
[8], number of 
interviews or 
publicity generated 
[8]
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6. Recommendation 
& Next Steps

• Three main groups 
of evaluation 
measures 
identified: 
statistical data, 
feedback and 
instruments

• Statistical data: 
Recruitment, 
Retention & 
Student 
Performance data

• Feedback:
Perception of CS, 
Confidence, 
Intention to Persist, 
Enjoyment

• Instruments: Sense 
of Belonging, 
Machine Learning, 
Frameworks e.g.
NCWIT, promising 
but not used 
instruments

• Use Perceived 
Stress Scale 
(PSS) to 
measure 
initiatives 
targeting 
retention

• Use short version 
of the scale 
with items 5, 6, 
8, and 10 in PSS-
10

• Use 
retrospective 
post and then 
pre-
questionnaire

• Evaluate an 
action from 
TechMate
toolkit [14] at TU 
Dublin using 
suggested 
measure of 
impact

‘

More on the actions and 
categorisation             

or https://arxiv.org/abs/2206.06113
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