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Abstract. STEM and Computer Science (CS) in general, are perceived
as masculine disciplines; a dangerous fallacy that discourages girls to
show interest in the domain. However, companies are moving towards
designing toys to attract and educate girls about science. Consequently,
this study tries to explore adults perception of gender packaged toys (e.g.
Barbie) and their intervention potential for engaging more girls in CS.
Results show that old Barbie used to convey shallow ideals to young
girls, placing emphasis on fashion and appearance. On the other hand,
the new Barbie themed programming course has the power to attract
more girls into CS.
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Introduction

The perception of Computer Science (CS) as an inherently masculine discipline
is a dangerously ubiquitous fallacy that discourages female’s sense of ambient
belonging and subsequent interest in the domain [2,3]. From an early age, the
majority of girls are diverted from STEM associated disciplines and future careers [4]. One such example can be found in implicit messages delivered by gender
stereotyped toys [12]. Moreover, Barbie is of notable concern as her negative ability to promote self objectification and sexualization of self, reduces the breadth
of future career options a young girl can envision for herself [12].
However, there have been societal protest over toys like Teen Talk Barbie,
who enthusiastically claims that ”math is tough”, and the more recent ”I can
be a computer engineer” Barbie book, in which she infects her laptop with a
virus, and laughs at her lack of ability to find quick and clever ways to overcome
difficulties. This same Barbie depends on her male friends to program a game
on her behalf, underlining the societal stereotype about female lack in ingenious
ways to handle science [7]. Cheryan et al. argue that to strengthen female interest
in CS and engineering, the focus should be to diversify the existing stereotypes
to be more representative of an inclusive culture [2]. In an effort to synchronize
with the changing academic and societal mindset, companies are moving towards
designing toys to attract and educate girls about science.
Consequently, the aim of this study is to examine the perceptions of gender
packaged toys and their intervention potential for increasing female engagement
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in STEM, in particular CS education, perceived from an adult frame of reference.
Participants consisted of 12 adults, 6 females and 6 males, who watched a video
from Barbie’s vlog. In the vlog, Barbie encourages viewers to follow their dreams
and pursue education and professions in science by discussing a highly accomplished female scientist and engineer. Results showed that although Barbie’s
vlog was positively accepted by all participants, female and male perspectives
regarding a Barbie themed programming curriculum as tool to attract young
girls into CS professions differed largely; women supported the idea (5/6), while
male opinions were split (3/6).
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Background

Past research has emphasized the role of early childhood education (ECE) in
building the foundation for gender-based behavior and academic preferences that
encourage children to undertake a particular learning path [13]. As mentioned
in Sherman and Zurbrigge’s work, ”children build cognitive schemas for understanding their world and learn early that gender is a critically important lens for
organizing information and influencing behaviour” [12]. Moreover, the process of
gender role socialization through which children learn to abide by culturally prescribed norms, is stimulated by playing with gender-oriented toys. As a result,
children learn about ”gender differences” and ”gender-appropriate” behaviors,
which collectively represent a serious issue by increasing the gender gap in future education and professions [4,9]. For example, studies show that while girls
are often given toys associated with domestic or mothering activities, boys are
typically provided toys that encourage exploration, invention, or assembly behaviors [1,6]. Consequently, these studies observed differences among genders in
cognitive processing and problem-solving strategies [11].
Broadly speaking, toy differentiation with respect to gender, reinforces the
cultural ideals demonstrated via media; in particular, a girl’s role in society and
societal expectations of her appearance and behaviour [12]. One such example
is Barbie. According to McKnight, Barbie sends cultural messages and defines
expectations that are potentially damaging for girls developing self-concepts [8].
Furthermore, results from one study indicated that the girls who played with
Barbie identified a significantly reduced number of future career opportunities
for themselves relative to the occupation possibilities they considered for boys
when compared to the Mrs Potato Head control group [12]. In contrast to aforementioned studies, recent years have birthed a new era of toys and technologies
purposed to interest young girls in STEM related concepts. One such example
is GoldieBlox; a doll exclusively marketed to young girls, purposed to promote
female engagement with engineering concepts [5,10]. Consequently, the main objective of our study is to develop a deeper understanding how adults perceive
gender packaged toys and to consider the use of gender packaged toys as a successful intervention technique for attracting more girls into STEM related fields
over time.

Gender-Based Toys Influence on Girls Careers
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Case study set up

During spring 2018, an experiment was performed at a contrived computer lab
setting at Anonymous University with 12 CS PhD students (6 females and 6
males). The mean age of the participants was 31 years (Std. Dev. = 4.96 years).
Upon arrival in the laboratory, the participants signed an informed consent form
and filled in a pre-questionnaire regarding their attitudes towards gender-based
toys. Then, the participants were required to watch a 2 minute Barbie vlog
video, titled ”You Can Be Anything or Everything!”. After watching the video,
the participants were asked to complete a post-questionnaire about their attitudes towards gender-based toys. As previously mentioned, the aim of the study
was to examine adults perceptions of gender packaged toys and their intervention potential for engaging more girls in STEM education, in particular, CS
education.
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Discussion and future directions

The pre-questionnaire revealed that initially none of the participants viewed
Barbie to be a good female role model. However, during the 80s and 90s, the
Barbie franchise was primarily focused on the doll itself and lacked motivational
online content. Considering this precursory image of Barbie, female participants
described Barbie as conveying shallow ideals to young girls, placing emphasis on
fashion and appearance (specifically being ”slim” and ”beautiful”), and defining female success through attainment of men. Male participants supported the
same perspective, underlining that Barbie teaches girls to be pretty, stylish, wear
make-up and be constantly happy. In addition, both male and female participants agreed that Barbie also teaches young boys that girls should dress nicely,
be clean, and beautiful. However, despite initial attitudes opposing Barbie as
a female role model, the ”You Can Be Anything or Everything!” video was
positively accepted by all participants, especially females, who described it as
”inspiring”, ”impressive and useful”. Half of the female and male participants
improved their attitude towards Barbie’s impact as a female role model (this
includes going from negative to positive, neutral to positive, or negative to neutral).
Building upon this, another interesting finding showed that although prior
to watching the video only a third of the female participants (and none of the
male participants) indicated that Barbie demonstrated the potential to encourage girls into CS through positive gender association, after watching the video,
80% of female participants (and 50% of the male participants) agreed that a
Barbie themed programming course had the power to attract more girls into
CS. This demonstrates that participants support Cheryan et al. recommendation to diversify the perception of computer scientist to attract more girls into
CS [2]. Moreover, it shows support extending on research claiming that toys
can be used to influence career choice [4] and that children program and create
games based on their favorite toys, stories or movies characters. Finally, it is
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worth mentioning that two of the male participants said that to get girls into
CS we need societal transformation that will bring children and adults together
into making change that will have a positive and long-term impact.
In summary, the study demonstrates potential for further exploration of
adults attitudes towards gender-based toys and technique for attracting more
girls into STEM related fields, specifically CS. In future studies, we plan to use
EEG, eye-tracking and wristbands to gather insights into the emotional state of
the participants. Furthermore, we also plan to repeat the study on children to
investigate their attitudes towards gender-based toys and the new incarnation
of Barbie.
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