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I. Introduction and Literature 
Review

Computer science is a rapidly developing field of 
study that impacts every other discipline; however, it 
is also one in which women are largely underrepre-
sented (NCWIT, 2014). This issue is so imperative that 
hundreds of today’s “leaders and trend-setters” believe 
that computer science and/or computer programming 
is essential in shaping today’s world (“Leaders and 
trend setters…”, 2019). Therefore, beneficial research 
has been conducted and must be conducted further in 
order to reach conclusions as to what could encourage 
more women to engage with computer science. If not, 
the voices of women around the world will be con-
tinuously disregarded in the conversations and oppor-
tunities that computer science presents. Throughout 

this literature review, prior studies regarding women 
in computer science will be compiled to explore the is-
sue that can be seen in a medium sized suburban dis-
trict in Western Pennsylvania and ultimately answer 
the following question:

Compared to their initial perceptions, do girls at 
a medium sized suburban middle school in Western 
Pennsylvania demonstrate a heightened interest in 
computer science after engaging in creative problem 
solving led by a female role model?

Key Terms
… found in literature review
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Literature suggests that the lack of female involvement in computer science (CS) is detrimental to 
the field. The disconnect between females and CS is not due to their ability to succeed in the sub-
ject, but rather the perceptions and stigmas surrounding it. This paper will focus on female interest 
in CS at a medium sized suburban middle school in Western Pennsylvania. The two guiding points 
for the paper include 1) the idea that female role models are thought to be crucial in the advance-
ment of closing the gender division and 2) Harvey Mudd College’s approach to female CS learning. 
The measure of each subject’s CS interest was collected through pre and post-surveys during work-
shops led by the researcher. The paper ultimately argues that yes, the girls at the specified middle 
school are more interested in computer science after engaging in creative problem solving led by a 
female role model.
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Computer Science

While coding/programming is included in com-
puter science, it certainly does not represent the en-
tire discipline. Computer science “develops students’ 
computational and critical thinking skills and shows 
them how to create, not simply use, new technolo-
gies” (“Computer science develops…”) The study of 
computer science entails algorithmic problem solv-
ing, computing and data analysis, human computer 
interaction, graphic design, security, programming, 
etc. (“Computer science develops…”).

Perception

Many of the historical issues surrounding the gen-
der imbalances of computer science are perception-
related. A perception is “a thought, belief, or opinion, 
often held by many people” (Meaning of percep-
tion…).

Social Cognitive Theory

Within a cornerstone work of this literature review, 
researchers use social cognitive theory “to identify 
and understand reasons why students choose to study 
computer science” (Alshahrani, 2018). Their defini-
tion for social cognitive theory has four components: 
“prior experience, social support, self-efficacy and 
outcome expectation” (Alshahrani, 2018). This key-
word relates to the perceptions and biases presented 
throughout the literature.

… found in research question

Creative Problem Solving

When the research question is justified, the notion 
of creativity will be stressed. Creativity is “the abil-
ity to perceive the world in new ways, to find hidden 
patterns, to make connections between seemingly 
unrelated phenomena, and to generate solutions” 
(Naiman, 2019).

When the researcher presents the concept of “cre-
ative problem solving”, they are using Maria Klawe’s 
idea of real world application capturing “interest and 
enthusiasm”, an idea that is returned to in the “Current 

Solutions” section of the paper (Nickelsburg, 2019).

Female Role Model

A female role model can be any female that others 
look up to in some fashion, but “local examples pro-
vide more easily imaginable visions of success” (The 
Power of Role Models).

Attitudes and Perceptions / History of 
Problem

Boys tend to create an environment surrounding 
computer science that proves difficult to penetrate 
by outsiders (Margolis & Fisher, 2003). This thesis 
was explored through the collection of data regard-
ing attraction of programming and other like fac-
tors to reach the conclusion that slight differences 
in computer upbringing between the sexes leads to 
an experience gap in the future (Margolis & Fisher, 
2003). According to their study, something as slight as 
5 and 6-year-old boys crowding the classroom com-
puters during free time can play a role in the decision 
to move forward with computer science (Margolis & 
Fisher, 2003). Exposure differences such as this has 
led to differing perceptions of abilities, as seen in a 
2015-2016 Google Gallup survey, where, when asked 
the question “How confident are you that you could 
learn CS if you wanted to?”, 65% of twelfth grade boys 
surveyed reported to feel “very confident” in their 
abilities, while a mere 48% of twelfth grade girls sur-
veyed felt “very confident” in theirs (“Students who 
have been told…”).

The idea of it being a “boy thing” is not the only 
developing attitude around computer science. In an 
“interview with 17 mixed gender subjects currently 
studying CS at three Scottish universities”, the stu-
dents shed light on the perceptions concerning com-
puter science (Alshahrani, 2018). Of these 17, a total 
of 9 perceived characteristics coinciding with people 
in the field being nonsocial, 6 used the words “nerd” 
or “shy”, and 3 used “geek” (Alshahrani, 2018).

Contradicting the students from the interviews, a 
vast majority of Pennsylvanians have a positive per-
ception of the field (“To inform the public on prog-
ress…”). Despite these positive perceptions in Penn-
sylvania, action is not being taken to give children 
ample opportunities for computer science learning, 
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which prolongs the issue of those within the coding 
environment (mostly boys) to have a consistent leg 
up on those who have yet to enter the discipline at all 
(mostly girls) (“To inform the public on progress…”).

Women in Computer Science

“When computer technology first emerged during 
World War II and continuing into the 1960s, women 
made up most of the computing workforce” (“The Bu-
reau of Labor Statistics…”, 2013). Today, “the percent-
age of women working in computer science-related 
professions has declined… , dropping from 35% to 
26% between 1990 and 2013” (“The Bureau of Labor 
Statistics…”, 2019). However, according to the Ameri-
can Association of University Women, we can reverse 
this trend by removing negative connotations around 
women in computer science” (“The Bureau of Labor 
Statistics…”, 2019).

Creativity

The cornerstone work that is A Report on the Status 
of Women in Information Technology goes into detail 
on how gender diversity in computing is important 
on the basis of enhancing innovation (NCWIT, 2014). 
The discipline requires creativity because “computing 
is a field created by innovative thinkers whose prod-
ucts and systems have become critical to our daily 
lives” (NCWIT, 2014) “Research shows that under the 
right circumstances, diverse teams improve creativ-
ity, problem-solving, and productivity. A large study 
spanning 21 different companies showed that teams 
with 50:50 gender membership were more experi-
mental and more efficient” (NCWIT, 2014).

Current Solutions
Role Models

From the same literature that studied the percep-
tions of computer science from boys and girls, the 
importance of female leadership is stressed in the 
journey towards a solution (“Students who have been 
told…”). Luckily, interest surrounding the need for 
these female role models has been generated with 
research into understanding why students do or do 

not choose to study computer science (Alshahrani, 
2018). Pulling again from the study surrounding so-
cial cognitive theory, the subjects believed that having 
female role models might sway more girls into join-
ing suit (Alsharhrani, 2018). When these role models 
are weaved into out of school programs they become 
some of the greatest opportunities for growth in rea-
soning as well as social interaction while learning 
(Deschenes et al, 2010).

Harvey Mudd College

A prime example of an institution that was able 
to pose a solution to the gender gap is Harvey Mudd 
College in Claremont, California (Klawe, 2017). As 
stated by Maria Klawe, president of Havery Mudd, 
“five years after Harvey Mudd redesigned its intro-
ductory computer-science course, women went from 
being 10 percent of computer-science graduates to 
40 percent” (Klawe 2017). Klawe reported that when 
teaching students computer science, it is important to 
express that the concepts have real world application 
because that “can capture the interest and enthusiasm 
of more students — including women” (Nickelsburg, 
2019; Klawe, 2017).

Assumptions

In setting up their work, the researcher assumes 
that computer science skills and knowledge could be 
retained by middle school girls with the use of “prob-
lem-solving groups in class” as NCWIT Senior Re-
search Scientists Barker and Cohoon proved could be 
done with undergraduates (Barker & Cohoon, 2009).

Additionally, the researcher assumes that using 
the same techniques as carried out by Harvey Mudd 
College (teaching that stresses creative problem solv-
ing) would produce similar results in the district be-
ing studied (Klawe 2017). They also assume that they 
themselves could fill the role of a leader, as inconsis-
tent female leadership has led to imbalances in field 
engagement and is a large factor in the disparity seen 
in the field (Blaney, 2018). Also, the researcher is both 
local and relatable, which is important according to 
the definition of female role models presented earlier 
(The Power of Role Models).
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Justification of Research
Justification of researching female interest 
in computer science

When comparing the number of male and female 
students taking AP exams in mathematics and sci-
ence during 2009, most STEM subjects can be closely 
compared, while the girls significantly dropped off for 
the two computer science tests (Dawson, 2014). Yet 
interestingly enough, the small number of girls who 
did take the AP Computer Science A test scored rela-
tively similar to the boys, showing that they can suc-
ceed at the same rate (Dawson, 2014). These statistics 
narrow the need for attention from STEM as a whole 
to the problem that spurs with computer science. 
Once within the computer science field, research can 
be further justified because negative perceptions of 
computer science have led to mass decline of women 
engagement (Women in Computer Science, 2019).

Justification of using creative problem 
solving and a female role model

The method in which the researcher chooses to 
measure interest is justified for the following three 
reasons: 1) female role models are thought to be cru-
cial in the advancement of closing the gender division 
(Alshahrani, 2018). 2) Harvey Mudd as well as the 
NCWIT found real world applications, or problem 
solving, to be useful in generating interest (Klawe, 
2017; Barker & Cohoon, 2009). 3) The computing 
field needs more girls for the creativity they bring to 
the table (NCWIT, 2014). Therefore, the researcher 
has the ability to use this literature to fuel their re-
search question.

Research Question

Compared to their initial perceptions, do girls at 
a medium sized suburban middle school in Western 
Pennsylvania demonstrate a heightened interest in 
computer science after engaging in creative problem 
solving led by a female role model?

II. Methodology
Throughout the literature review, the researcher 

was able to draw the conclusion that a widespread 
issue with computer science is the lack of female in-
volvement (NCWIT, 2014). On a more personal level, 
the researcher is interested in solving this problem 
within the specific school district due to her involve-
ment with the computer science curriculum, which 
includes being the only female enrolled in AP Com-
puter Science A during the 2018-2019 school year.

When considering methods, the researcher first 
contemplated interview techniques as seen in a cor-
nerstone study from the literature review. However, 
because the interviews were conducted with adult 
subjects majoring in computer science, the researcher 
decided that the middle school girls (with little to 
no exposure) would have more difficulty in an in-
terview setting (Alshahrani, 2018). Secondly, the re-
searcher considered descriptive research; however, 
because Practical Research describes this method as 
not involving modifying the situation but simply 
collecting a judgment sample, this method was also 
dispelled (Leedy, 2019). Instead, a mixed-method 
study implementing pre and post-surveys was the 
best choice. With this method, the researcher is able 
to integrate findings from qualitative and quantitative 
data through a convergent design of structured and 
open-ended questions (Leedy, 2019). Although the 
interviews from Alshahrani’s study were dismissed, 
the researcher included his style of content analy-
sis within the mixed-method study by categorizing 
the open-ended responses into “clusters of similar 
entities” and using these clusters to identify “consis-
tent patterns and relationships between variables or 
themes” (Alshahrani, 2018).

The researcher drafted the following study of which 
all parts were approved by the IRB:

Study Design

In order to assess their research question, the re-
searcher created and implemented three “creative com-
puter science” workshops for the middle school girls in 
sixth and seventh grade. They consisted of three parts:

The girls completed a pre-survey concerning their 
current perceptions and interest levels surrounding 
computer science. They were only able to complete the 
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survey if their parent/guardian had returned a signed 
consent form. See the consent form in Appendix A.

For each workshop, the researcher created three 
programmed scenes using Carnegie Mellon Univer-
sity Computer Science Academy that centered around 
the shape that was to be learned during that particular 
workshop. Each of the girls received an anonymous 
login to the course and the researcher’s starter code was 
copied into each of their “sandboxes”. The first work-
shop was built around circles, the second rectangles, 
and the third three-sided polygons. The researcher 
chose these shapes because they are building blocks for 
all of the scenes that the researcher coded using CMU 
CS Academy. There is not enough time in a forty min-
ute workshop to learn all of these shapes, which is why 
they were split up in that manner. The learning of a 
single shape does not expand upon the last; therefore, if 
a participant attended the second workshop but not the 
first her progress was not hindered. The researcher was 
cognizant of standardization throughout their work-
shops, making sure that they administered each lesson 
with the same format and similar content.

The researcher passed out a worksheet that ex-
plained how to create and color the shape that the 
workshop focused on that day. See the workshop 
handouts in Appendices B-D.

The researcher chose to work with Carnegie Mel-
lon University Computer Science Academy (a free, 
browser-based Python course) in the first place be-
cause it is user-friendly and analyzes mistakes. This 
way, when the researcher was unable to come around 
and answer their questions immediately, the girls 
could either problem solve together or receive feed-
back from the computer itself.

The girls completed a post-survey concerning their 
new (possibly changed) perceptions and interest levels 
surrounding computer science. A debriefing form was 
sent home for their parent/guardian. See debriefing 
form in Appendix E.

Pre and Post-Surveys

The pre and post-surveys were administered 
through google forms, with all personal-information 
collecting features turned off to ensure anonymity; 
however, the girls were assigned to a number at the 
beginning of the workshop and asked to state that 
number in both surveys. This is how the researcher 

linked their pre and post- surveys together without 
collecting personal information.

See both full surveys in Appendix F.

Study Setting

The workshops took place in the middle school on 
January 7, January 28, and February 18 of 2020. Al-
though there were three different workshops, the re-
searcher performed each twice: once 7th period and 
once 8th period on each of the designated days. The 
workshops were offered both periods because half of 
the students that participated have their study hall 
during 7th and the other half during 8th. The work-
shops took place in the robotics lab because this is the 
usual setting of the STEAM Girls Workshops (work-
shops offered at the middle school every few weeks 
where female students can participate in planned 
activities related to STEAM, not connected to the re-
searcher), and computer science falls into the STEAM 
category. The lab has extra computers if any of the par-
ticipants forgot their personal device.

Study Population

Participants were “recruited” through emails sent 
home to all parents of the students as well as an-
nouncements made during the students’ lunches. The 
middle school age group seemed appropriate because 
after interacting with the researcher’s experiment the 
students have the information and experience needed 
to make an informed decision as to their future in-
volvement with computer science as they move into 
high school and beyond. The girls all have their own 
district devices, meaning every participant had access 
to her own editable code that the researcher provided. 
Although they could edit the program individually, 
they sat at tables to spark conversation and solutions.

In the end, a total of 15 sixth and seventh grade 
girls attended the workshops, three of which came to 
one workshop, five who came to two, and seven who 
came to all three.

Presentation of Findings

As shown in Table 1, the researcher dissected the 
research question into three parts and presented the 
findings in that manner.
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Table 1: Breakdown of Research Question in Rela-
tion to Findings

“Compared to their initial per-
ceptions, do girls at a medium 
sized suburban middle school 
in Western Pennsylvania dem-
onstrate a heightened interest 

in computer science…”

The researcher gathered the perceptions of interest from the 
following questions both in the pre and post- surveys:

How interested are you in computer science?

Would you continue with computer science in the future?

For the comparison of interest, the researcher conducted a 
Paired T-test for the true mean difference in interest levels 

(post - pre). They also recorded the difference in the partici-
pants’ reported likelihood of continuing with computer science 

in the future before and after the workshops. (see Tables 2-4)

“... after engaging in creative 
problem solving…”

To address the creative problem solving point, the researcher 
asked the following questions in the final post survey:

Which workshop was your favorite?

During which workshop were you able to be the most creative?

The researcher recorded how often participants favorite work-
shops were also the one in which they felt the most creative. 

(see Table 5)

“...led by a female role model?” To address the female role model point, the researcher asked 
the following survey question in the final post survey:
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Findings & Data Analysis
Introduction

The findings demonstrate that girls at a medium 
sized suburban middle school in Western Pennsylva-
nia do demonstrate a heightened interest in computer 
science after engaging in creative problem solving led 
by a female role model. As the breakdown in Table 1 
suggests, this overarching claim is made based on data 
drawn from each subsection of the research question: 
1) a paired t-test assessing the true mean difference 
in their interest levels from pre to post as well as their 
thoughts on continuing with computer science from 
pre to post, 2) a comparison between their favorite 
workshop and the one during which they were able to 
be the most creative, and 3) categorized answers to the 
question of if they enjoyed working with the female 
role model. Although this claim does not seem evi-
dent after the first step of analyzation, parts two and 
three suggest a “yes” to the research question. With 
this in mind, the researcher’s findings paired with 
those from the literature review solidify the under-
standing of how young girls in the specified township 
respond to such exposure to computer science in ways 
that could be expected based off of Alshahrani’s inter-
views and trends seen at Harvey Mudd College.

Interest Levels

Table 2 presents each participant’s reported interest 
levels from the first pre-workshop survey they com-
pleted to the last post workshop survey they complet-
ed. In the last column, the difference in this quantita-
tive measure of interest is calculated and is used as the 
data in the paired t-test seen in Table 3.

Table 2: Interest Levels in Pre and Post-Tests
Participant’s 

Assigned 
Number

Pre-Test 
Interest 

(1)

Post-Test 
Interest 

(2)

Difference 
(2-1)

1 4 5 1

10 4 5 1

11 5 4 -1

12 4 4 0

13 2 4 2

14 3 3 0

15 5 4 -1

16 2 2 0

17 3 5 2

18 5 5 0

19 4 3 -1

2 4 4 0

20 3 3 0

21 3 3 0

22 5 5 0

Did you like working with the leader of the workshops? Ex-
plain why or why not.

In line with Alsharhani’s methodology, the researcher then 
coded the responses into 3 themes, and counted the responses 
that aligned with each theme. (see Table 6)

CREATIVE COMPUTER SCIENCE WORKSHOPS FOR FEMALE MS STUDENTS



69

Findings & Data Analysis
Introduction

The findings demonstrate that girls at a medium 
sized suburban middle school in Western Pennsylva-
nia do demonstrate a heightened interest in computer 
science after engaging in creative problem solving led 
by a female role model. As the breakdown in Table 1 
suggests, this overarching claim is made based on data 
drawn from each subsection of the research question: 
1) a paired t-test assessing the true mean difference 
in their interest levels from pre to post as well as their 
thoughts on continuing with computer science from 
pre to post, 2) a comparison between their favorite 
workshop and the one during which they were able to 
be the most creative, and 3) categorized answers to the 
question of if they enjoyed working with the female 
role model. Although this claim does not seem evi-
dent after the first step of analyzation, parts two and 
three suggest a “yes” to the research question. With 
this in mind, the researcher’s findings paired with 
those from the literature review solidify the under-
standing of how young girls in the specified township 
respond to such exposure to computer science in ways 
that could be expected based off of Alshahrani’s inter-
views and trends seen at Harvey Mudd College.

Interest Levels

Table 2 presents each participant’s reported interest 
levels from the first pre-workshop survey they com-
pleted to the last post workshop survey they complet-
ed. In the last column, the difference in this quantita-
tive measure of interest is calculated and is used as the 
data in the paired t-test seen in Table 3.

Did you like working with the leader of the workshops? Ex-
plain why or why not.

In line with Alsharhani’s methodology, the researcher then 
coded the responses into 3 themes, and counted the responses 
that aligned with each theme. (see Table 6)

Table 3: Paired t-Test for the True Mean Difference 
in Interest Levels (Post - Pre)

Null 
Hypothesis 

(H0)

Alternative 
Hypothesis 

(Ha)

Sample 
Mean

Sample 
Standard 
Deviation

Sample 
Size

Degrees of 
Freedom

t-value alpha p-value

µ2-µ1=0 µ2-u1>0 0.2 0.95 15 14 0.823 0.05 0.212

The null hypothesis for this scenario is the pre and 
post-interest levels being the same, showing that the 
participants’ interest levels did not change before and 
after engaging in the workshop(s). The alternative hy-
pothesis for this scenario is the post interest levels be-
ing greater than the pre-interest levels, showing that 
the participants’ interest levels increased. When the 
p-value is greater than the alpha, the null hypothesis 
is unable to be rejected. However, when the p-value 
is less than the alpha, the null hypothesis can be re-
jected.

Because the p-value of 0.212 is greater than the 
alpha of 0.05, the researcher failed to reject the null 
hypothesis.

There is not enough evidence to convince that the 
sample’s mean interest level after participating in the 
workshop(s) increased from the mean interest level 
before.

Table 4 presents each participant’s reported inter-
est in continuing with computer science from the 
first pre- workshop survey they completed to the last 
post workshop survey they completed. The yellow 
rows show that 5/15 participant’s interest in continu-
ing with computer science increased (maybe to yes), 
the red row shows that 1/15 participant’s interest in 
continuing with computer science decreased (yes to 
maybe), and the white rows show that the remaining 
9/15 participant’s interest in continuing with comput-
er science stayed the same (maybe to maybe or yes to 
yes). At no point did a participant answer “no” to the 
question: Would you continue with computer science 
in the future?

Table 4: Thoughts on Continuing with Computer 
Science in Pre and Post-Tests

Participant’s 
Assigned 
Number

Pre-Test 
Interest

Post-Test 
Interest

1 Maybe Yes

10 Maybe Yes

11 Yes Yes

12 Maybe Yes

13 Maybe Yes

14 Maybe Maybe

15 Yes Yes

16 Maybe Maybe

17 Yes Yes

18 Yes Yes

19 Maybe Maybe

2 Yes Maybe

20 Maybe Yes

21 Maybe Maybe

22 Yes Yes
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From the quantitative data in Tables 2 and 3 alone, 
it is not evident that the middle school girls demon-
strate a heightened interest in computer science after 
engaging in creative problem solving led by a female 
role model. The calculated p-value from the t-test 
in Table 3 is far too high to reject the null hypoth-
esis of the mean interest level before and after being 
equal, and therefore there is a very good chance that 
the null hypothesis is true, meaning that the girls’ in-
terest levels did not increase after participation with 
the researcher’s workshop(s). In Table 4, the claim 
of their interest levels remaining stagnant is further 
strengthened by 60% of participants having the same 
thoughts on continuing with computer science after 
the workshop(s) as they had before partaking in the 
workshop(s).

The Bureau of Labor Statistics’ estimation of the 
decline of “women working in computer science-
related professions” becomes further validated as an 
issue because the researcher did not find evidence 
to prove their methods worked to reverse the trend. 
Additionally, the researcher’s initial assumption that 

“using the same techniques as carried out by Harvey 
Mudd College would produce similar results in the 
district being studied” is dismantled at this point, and 
the importance of gender diversity within the com-
puter science field remains a goal unmet (NCWIT, 
2014). Therefore, one can be reasonably certain that 
based off of the quantitative data alone it appears a 
“no” would answer the research question and refute 
the general tendency seen in the body of knowledge.

Creative Problem Solving

Contrary to the results stemming from the general 
interest rates, the findings convey that the participants 
responded favorably to the creative problem solving 
aspects of the workshop(s) in which they attended. 
Table 5 proves that more often than not the par-
ticipants’ favorite workshop aligned with the one in 
which they felt most creative. So while the researcher 
failed to conclude that the general interest levels in-
creased from pre to post-workshop, the second por-
tion of the research question regarding creative prob-

Participant’s 
Assigned Number

Favorite Workshop Workshop During Which They Felt the 
Most Creative

2 Creating Rectangles Creating Three-Sided Polygons

10 Creating Rectangles Creating Rectangles

12 Creating Three-Sided Polygons Creating Three-Sided Polygons

13 Creating Three-Sided Polygons Creating Three-Sided Polygons

15 Creating Three-Sided Polygons Creating Three-Sided Polygons

17 Creating Three-Sided Polygons Creating Three-Sided Polygons

19 Creating Three-Sided Polygons Creating Rectangles

22 Creating Three-Sided Polygons Creating Circles

Table 5: Creativity’s Alignment with Favorite Workshop
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lem solving can be seen as being a convincing factor 
for girls at a medium sized suburban middle school in 
Western Pennsylvania to partake in computer science.

Table 5 conveys that 5/8 responding participant’s 
favorite workshop was the same as the workshop 
during which they felt the most creative (depicted by 
yellow rows), while only 3/8 responding participant’s 
favorite workshop was not (depicted by red rows). 
This shows that a majority of respondents preferred a 
workshop in which they felt the most creative.

Therefore, the researcher can draw similarities af-
ter all between their research and the work at Harvey 
Mudd College - both groups responded well to cre-
ative problem solving / application (Klawe, 2017). Ul-
timately, these findings support the idea that Hamp-
ton Middle School girls enjoy computer science more 
when creativity is involved.

Female Role Model

Shown in Table 1: Breakdown of Research Ques-
tion in Relation to Findings, the third portion of 
the research question’s purpose was to determine 
if the participants responded well to a female role 
model. Depicted in Table 6, the participants very 
much enjoyed having a female role model to walk 
them through the workshop(s) that they attended. 
All 8 respondents provided a favorable response to 
the question: Did you like working with the leader of 
the workshops? Explain why or why not. While there 
were only 8 responses, some responses contain more 
than one theme. See Table 6 for theme breakdown and 
examples of each theme in a direct quote from a par-

ticipant.
The unanimous positive perception of computer 

science as taught by a female role model is in line 
with the interviews from Alsharhrani’s social cogni-
tive study, where subjects believed that having a fe-
male role model would have a positive impact on how 
young girls viewed computer science (Alshahrani, 
2018). Additionally, the researcher’s assumption of 
them being able to embody such a role was obvi-
ously brought to fruition. With that, it is evident that 
the participants were interested in computer science 
when an older, seasoned female was involved.

Limitations
The major limitations of this study are issues with 

the sample regarding size and randomization. First of 
all, the sample size of n=15 is small. For a paired t-test 
as used by the researcher, it is preferred that the sam-
ple size be at least n=30 in order to generalize the find-
ings to the population. Despite efforts made to gain 
as many participants as possible through emails sent 
home to all parents/guardians of the middle school 
girls and announcements made during all lunches (as 
mentioned in the study setting section of the method-
ology), the limitation of a small sample size could not 
be overcome. Additionally, the sample was not ran-
domly selected: the participants signed up for each of 
the workshop(s) they wanted to attend. However, this 
sign up method was necessary in recruiting partici-
pants because the workshops were held during study 
halls due to the alignment of the researcher’s schedule 
with that of the middle school, and students cannot 

Table 6: Participant Feelings Towards the Female Role Model
Nice/Kind Explanatory Fun/Funny

Number of re-
sponses in which 
specified theme 
was mentioned

5 3 2

Full quote ex-
ample of theme

“yes she is a very nice 
girl and she worked 

with us and i think its 
amazing that she did 

this with us.”

“Yes, because she 
explained the in-

structions good and 
is nice.”

“yes, she was really nice 
and funny”

CREATIVE COMPUTER SCIENCE WORKSHOPS FOR FEMALE MS STUDENTS



72

be forced to partake in an activity during their free 
period. With this non-random selection, bias occurs 
because the sample is made up of students that chose 
to partake in this study, many of whom already had 
an interest in science, technology, engineering, and/
or math.

Finally, again due to the researcher’s availabil-
ity and the study hall schedule at the middle school, 
only sixth and seventh graders were able to partici-
pate in the workshops. This limitation is addressed 
by Bowling Green State University professors Booth 
and Gerard’s findings of uniform school climates with 
“shared perceptions of the academic environment” 
(Booth and Gerard, 2014). Due to these shared per-
ceptions throughout a school, the researcher assumes 
that the eighth grade students would have similar feel-
ings towards the workshops as the sixth and seventh 
graders.

In future studies, these limitations could be avoided 
if the workshops could be taught to each of the three 
grade levels within a random selection of mandatory 
classes rather than study halls. This way, the sample 
would be larger, more inclusive, and more represen-
tative of the population. However, this solution as-
sumes that 1) neither the researcher nor the school 
had scheduling conflicts and 2) all guardians would 
be willing to sign a consent and debriefing form for 
their minor, as they had in the original study.

Conclusions
A significant imbalance in the ratio of girls to boys 

in computer science was found through the litera-
ture. The researcher saw this imbalance firsthand in 
a medium sized suburban township in Western Penn-
sylvania specifically and framed their research to ad-
dress the following question: Compared to their ini-
tial perceptions, do girls at a medium sized suburban 
middle school in Western Pennsylvania demonstrate 
a heightened interest in computer science after engag-
ing in creative problem solving led by a female role 
model? After three workshops addressing all three 
aspects of the research question through appropriate 
methods, the sweeping conclusion that yes, girls at a 
medium sized suburban middle school in Western 
Pennsylvania do demonstrate a heightened interest in 
computer science after engaging in creative problem 

solving led by a female role model was reached after 
assessing each part of the research question sepa-
rately. The implication of such a conclusion is that if 
this middle school implements a computer science 
curriculum that allows girls to be creative and engage 
with females that they look up to, the imbalance could 
be rectified.

Further research could be conducted using simi-
lar methods applied to the larger county and beyond. 
With a wider variety of schools, a conclusion could 
be further generalized in a way that applies to many 
more middle schools. For now, this research applies to 
the medium sized suburban middle school in Western 
Pennsylvania in allowing its computer science pro-
gram be better equipped in serving its young women.
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Appendix A
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Appendix B

Creating Circles

CREATIVE COMPUTER SCIENCE WORKSHOPS FOR FEMALE MS STUDENTS



76

Appendix C

Creating Rectangles
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Appendix D

Creating Three-Sided Polygons
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