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Abstract 

 
This research aims to address the acute issue of 

the retention of female students in STEM domains. 
Specifically, this work proposes a three-year 
longitudinal study surveying the attitudes and beliefs 
of junior high-school students towards gender roles 
in computing science. This study will contribute to 
the understanding of how role models influence 
students’ attitudes towards computing science. 
 

1. Introduction 
 
There is a well-documented lack of gender parity 

in computing science enrolment at university and a 
subsequent dearth of females in the technology 
sector. Current estimates suggest that only 14.1% of 
North American computing science bachelor’s 
degree graduates are female [1]. Previous studies 
have shown that the presence of female role models 
positively impacts a girl’s decision to pursue 
Science, Technology, Engineering, and Mathematics 
(STEM) careers [2], but the social atmosphere in a 
computing science classroom can waylay even that 
desire [3]. In an effort to encourage female inclusion 
in what has hitherto been a male-dominated 
computing science social sphere, researchers need to 
reassess the direction of interventions designed to 
encourage female participation in computing science. 
Specifically, researchers need to begin to look at how 
the attitudes of males can be more inclusive to 
females and not solely at how females can be 
encouraged to overcome their misgivings in the 
current situation. 
 

2. Literature Review 
 
This study accounts for the need to change social 

realities in the computing science classroom, while 
considering the limited resources of public schools, 
to guide future interventions aimed at normalizing 
female participation in STEM careers. The proposed 
study builds on the positive findings of the 
effectiveness of 1) female role models on the 
attraction and retention of girls in technical fields [2, 
4, 5] and 2) reconciling the perception and self-
identification with the personal attributes of 

computer scientists [6]. Thus, the objective of the 
current study is to quantify any changes in both girls’ 
and boys’ perceived gender roles and attitudes 
towards women in computing science. 
This study will contribute to the understanding of 

how role models can change the gender dynamics of 
a traditionally-male social domain, such as 
computing science. In addition to providing a better 
understanding of the use of role models to encourage 
female participation in computing science, this study 
will provide insights about how female role models 
affect male participants’ perceptions of computing 
science. This is of particular importance because 
recent studies suggest that the social exclusion 
experienced by female computing science students 
from their male peers is a leading factor in female 
attrition from, and avoidance of, the discipline. The 
lack of highly qualified female role models in 
computing science at the junior high level may 
contribute to male students perceiving their female 
peers as outsiders in the field of computing science, 
despite documented parity in overall STEM 
achievement at the secondary school level [7]. 
Therefore, the research will test the hypotheses that 
female role models will 1) help girls identify 
computing science as a viable career choice and 2) 
change boys’ perception of computing science as a 
male-dominated discipline to a gender-neutral 
discipline. Thus, this study will make new inferences 
about how changes to male perceptions of gender 
and computing science can be achieved and 
potentially implemented within the school by 
emphasizing the positive effect that female role 
models have shown to exhibit on female students. By 
uncovering methods that foster a gender-inclusive 
culture in computing science, this study will 
encourage female students to pursue and continue in 
the discipline. 
 

3. Methodology 
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The study will be conducted over three years at a 
local junior high school in a core-subject classroom 
in Western Canada. Grover, Rutstein, and Snow have 
shown  that  middle  school  students  have 
misconceptions about computing science and that an 
introduction to computational thinking can spark an 
interest in this career path [8]. Middle school is an 
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ideal time to change student opinions of computing 
science, as past studies suggest that children self-
select an interest in computing science before high 
school [9]. Additionally, the use of a core subject 
classroom will allow for a participant pool that is 
more representative of the general population and 
consistent year-to-year, as participants’ attitudes 
change with age. 
A pre-intervention survey of attitudes and beliefs 

towards gender roles in computing science will be 
administered to the participants. This will be 
followed by an intervention consisting of an 
instructional session featuring a female computing 
scientist working and teaching in a confident and 
effective manner. The manner of instruction is very 
important for the study, as previous studies including 
interventions by female leaders have shown that the 
self-efficacy of teachers is important to the 
interpretation of message received by participants 
[10]. Following the intervention, participants will 
complete a post-intervention survey to measure any 
changes in their attitudes and beliefs compared to the 
pre-test. This process will be repeated annually to 
track changes over time.  Any changes due to 
continued exposure to female role models will be 
recorded and analyzed to determine the extent to 
which computing science culture can be affected. 
 

4. Conclusion 
 
This research proposes a three-year longitudinal 

study of junior high-school students’ attitudes and 
beliefs towards gender roles in computing science. 
This work will help inform the design of future 
interventions targeting the retention of female 
students to ensure gender parity in STEM domains. 
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