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In this modern age of technology, computers have become ubiquitous within society. As 

a result, computer science and fields alike have grown in popularity over the last few decades. 

However, despite this popularity, an unmet demand exists for female computer scientists, and an 

overall underrepresentation of females in these fields of study (Teague, 2002). In a data 

collection from 2021 by the National Center for Education Statistics, in the graduating year of 

2018 to 2019, females only accounted for 21% of the computer science degree recipients. 

Compared to the graduating year of 1985 to 1986, WKDW VDPH VWDWLVWLF ZDV 36% (³CKDQJLQJ WKH 

FXUYH,´ 2021). Due to this low representation, young girls become deterred from particular 

³OHDUQLQJ RSSRUWXQLWLHV DQG FDUHHU DVSLUDWLRQV (CKHU\DQ HW DO., 2015, S. 1)´ LQ FRPSXWLQJ. A 

purposeful approach is needed to revert the trajectory of this statistic and to close the gender gap 

in computer science professions consequently. 

Given the presence of technologies, the growing demand for computer science 

professions, and the ability to code, it is essential to analyze the critical actors in the 

underrepresentation of female computer scientists and pinpoint a specific approach to achieve 

greater gender equality. This paper will analyze the historical trends of female representation in 

computer science majors, relating declines to their respective societal trends. Coupled with that, 

the personal and societal factors that influence one¶V GHFLVLRQ WR SXUVXH RU GLYHUW IURP D FDUHHU 

within the computing field will be investigated. Through an adaptation of the Social Construction 

of Technology (SCOT) theory, this paper will identify how academic institutions and companies 

within the workforce can appropriately address the issue of achieving greater gender equilibrium. 

BACKGROUND: THE GENDER GAP IN COMPUTING 

In computing, there is a substantial disproportion between the presence of women and 

men. According to data collected from the Department of Education, in 2016, the female share of 
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computer science degrees was at a mere 18% when contrasted to 37.1% in 1984, which was the 

peak for this statistic. This statistic begs the question: What has changed over the past 40 years, 

despite societal progress towards gender equality, that has caused this particular academic field 

to become considerably disproportionate?  

Investigating the respective historical trends is important to recognize the factors that 

have caused this sustained decline over the past 40 years. Specifically, detailing the growth of 

computers during this time frame as it coincides with these trends is pivotal. Referencing Figure 

1, there are two significant time frames where the female share of computer science degrees 

experience a sharp drop, one in the mid-1980s and another in the early-2000s (Perry, 2018). 

Preceding the height of females in 

computer science, the introduction of 

the personal computer in the early-

1980s led to this subsequent rise in 

student enrollment in computer science 

courses. However, by the late-1980s, a 

stricter reframing of the computer 

science (CS) curriculum was enforced 

to counteract the overflow of CS 

graduates due to insufficient demand for jobs (Patitsas et al., 2014). 

CRQVHTXHQWO\, WKH LGHD RI ³ZHHG-RXW´ FRXUVHV DQG WKH LQFOXVLRQ RI G3A UHTXLUHments 

disproportionately affected the participation of females and racial minorities within the field 

(Patitsas et al., 2014).  Coupled with the retooling of the CS curriculum, the general decline 

following the mid-1980s can be attributed to the rise of personal computers and its marketing to 

Figure 1: Female SKDUH RI BDFKHORU¶V DHJUHHV LQ 
Computer Science. A graphical representation of the 
proportion of females in the field of computing from 
1970-2016 (Perry, 2018). 
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a primarily male audience. Personal computers at the time were viewed as and sold under the 

³ER\'V WR\V´ FDWHJRU\. 7KH UHDVRQLQJ IRU VXFK ZDV WKH DELOLW\ WR SOD\ YLGHR JDPHV, DQ DFWLYLW\ 

typically enjoyed by young boys. This masculine marketing contributed to the stereotypical view 

of computers being used by males. Thus, it allowed them to have prior computing exposure 

compared to their female counterparts in introductory CS courses (Magazine & Fessenden, 

2014).  

Following this initial decline in the late-1980s, the early-90s witnessed the computer 

science field become further masculinized. This period was characterized by the rise of video 

games with an absence of female role models in computing. As a result, there was a change in 

perceptions of computing, to be seen primarily as male-dominated, and a change in gender 

stereotypes. In the latter half of the 90s, society experienced the emergence of the World Wide 

Web, leading to a revival of CS enrollments for the second time. This period was nicknamed the 

³GRW-FRP´ EXEEOH WR UHIHUHQFH WKH ZHE DQG LWV SRVLWLYH HIIHFWV RQ WHFK MREV DQG FDSDELOLWLHV 

within society. However, similar to the mid-80s, the bubble soon burst in 2000, again generating 

a sharp drop in participation from CS students. The drastic decline is attributed to the stricter 

enrollment controls and reframing of the computer science curriculums that disproportionately 

affected females and minorities. With a more rigorous courseload and a more competitive 

atmosphere, many female undergraduates were deterred from pursuing that particular field 

(Patitsas et al., 2014).  

SOCIETAL FACTORS AS A DETERMINANT 

Despite the demand for computing jobs, there is no dramatic increase in the number of 

females in computer science, with no clear indication of why. Societal factors contributing to this 

gender inequality have been investigated, with one such reason being gender stereotypes, 
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particularly improper representations of people in computing emphasized in media (Mitchell & 

McKinnon, 2018).  

The existing portrayals of computer science and engineering individuals typically fit the 

mold of an academically-inclined, socially-awkward male. Notable examples of this from 

popular media are but are not limited to the television show The Big Bang Theory and the film 

Real Genius (Cheryan et al., 2015).  Exposure to these stereotypical media representations 

influences perceptions, even if that may be implicit. To support this notion, a study by Cheryan 

et al. (2015) invesWLJDWHG KRZ VWHUHRW\SHV WUDQVPLWWHG WKURXJK PHGLD IRUPV DIIHFW RQH¶V LQWHUHVW 

in computer science. Two groups of women undergraduates read two separate newspaper 

articles, one depicting computer scientists by current stereotypes and the other portraying 

coPSXWHU VFLHQWLVWV VKLIWLQJ DZD\ IURP WKRVH VWHUHRW\SHV. IQ FRPSDULVRQ, ³ZRPHQ ZKR UHDG WKH 

stereotypical article expressed less interest in majoring in computer science than women who 

read the non-VWHUHRW\SLFDO DUWLFOH´ (CKHU\DQ HW DO., 2015, S. 4). DHVSLWe the potential inaccuracy, 

VWHUHRW\SHV SRUWUD\HG LQ SRSXODU PHGLD FDQ VKDSH RQH¶V VHQVH RI EHORQJLQJ DQG QHJDWLYHO\ 

influence future academic choices. 

A VHQVH RI EHORQJLQJ LV SHUWLQHQW WR RQH¶V FRQILGHQFH DQG SRVLWLYH RXWORRN RQ FDUHHU 

aspirations. A previous study by Cheryan et al. (2013) identified the mental effects on women 

from interactions with stereotypical and non-stereotypical male and female role models. Resulted 

showed that the women who interacted with the stereotypical role models felt a lower sense of 

belonging and a reduced interest in the field of computing when compared to the women who 

interacted with the non-stereotypical role models. Notably, from the research, the interactions 

between the women and role models were only, on average, two minutes in length, which speaks 
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WR WKH H[WHQW WR ZKLFK VPDOO LQVWDQFHV FDQ KROG JUHDW SRZHU RYHU RQH¶V DWWLWXGHV DQG SHUFHSWLRQV 

(Cheryan et al., 2013).  

The media's dissemination of gendered representations of these professions in the media 

discourages young females from pursuing such careers (Vitores & Gil-Juárez, 2016). Through a 

more purposeful representation of female scientists in the media, there can be a shift in the idea 

of females in this profession from being atypical to more widely accepted. Beyond career 

stereotypes, the misperceptions that have risen about the essence of computing as a consequence 

of it being male-dominated need also to experience a change in ideology to bring about fair 

representation (Teague, 2002). 

PERSONAL FACTORS AS A DETERMINANT 

The key to understanding the factors determining the number of females in computer 

VFLHQFH LV WR GHWHUPLQH WKH PRVW VLJQLILFDQW LQIOXHQFHV RQ D ZRPHQ¶V LQWHUQDO PRWLYDWRUV. OQH¶V 

interest in a particular field is a guiding force when making academic choices; losing interest is 

DQ DOPRVW JXDUDQWHHG GHWHUUHQFH. FXUWKHUPRUH, FRQILGHQFH LQ RQH¶V DELOLWLHV DQG DQ DFFHSWDEOH 

feeling of belonging are needed when pursuing a career.  

7KH LGHD WKDW D VHQVH RI EHORQJLQJ LV D GLUHFW LQGLFDWRU RI RQH¶V VXEVHquent interest can be 

supported by a study published in 2018 that investigated the role of introductory computer 

science courses in underrepresenting women and other racial/ethnic groups. Through a collection 

of data from undergraduate programs at 15 universities during the 2015 to 2016 academic year, 

UHVXOWV H[KLELWHG D GLUHFW FRUUHODWLRQ EHWZHHQ D VHQVH RI EHORQJLQJ DQG ³LQFRPLQJ VWXGHQW 

FKDUDFWHULVWLFV DQG FROOHJH HQYLURQPHQWV´ (6D[ HW DO., 2018, S. 1). 7R SURSHUO\ GHILQH D VHQVH RI 

belonging, this term UHIHUV WR WKH IHHOLQJ RI DFFHSWDQFH JLYHQ RQH¶V SDUWLFXODU HQYLURQPHQW. DDWD 

was collected via a pretest and posttest survey at the beginning and end of the introductory 
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computing courses. At the beginning of these introductory courses, it was found that women 

disproportionately had a lower sense of belonging than their male peers, which became 

increasingly greater throughout the progression of the course. As such, this indicates that a sense 

RI EHORQJLQJ FDQ VHUYH DV D SUHGHWHUPLQHU RI RQH¶V LQWHUHVW RU GHterrence in computing (Sax et al., 

2018). 

HARVY MUDD COLLEGE AS A MODEL 

Identifying the precise reasoning behind the prominent gender disparity in computer 

science can be difficult. Some may argue that despite the demand for jobs, the supply of eligible 

females is insufficient due to a significant portion of females being represented in other fields 

DQG FDUHHUV.  AGGLWLRQDOO\, LW FDQ EH DUJXHG WKDW ³WKH PHUH IDFW RI KDYLQJ XQGHUUHSUHVHQWDWLRQ FDQ 

SHUSHWXDWH IXWXUH XQGHUUHSUHVHQWDWLRQ´ (CKHU\DQ, 2015, p. 1). However, Harvey Mudd College, a 

small private institution in California, disproves the idea that a tangible solution does not exist 

(³HDUYH\ MXGG CROOHJH,´ Q.G.). IQ WKH JUDGXDWLQJ FODVV RI 2018, 56% RI WKH FRPSXWHU VFLHQFH 

graduates were women, D VWDWLVWLF DOPRVW WKUHH WLPHV WKH QDWLRQDO DYHUDJH (³HDUYH\ MXGG 

GUDGXDWHV,´ 2018). 

Beginning in 2005, this institution set in motion three practices to address the gender gap 

in computer science. These three changes focused on: interest, a sense of belonging, and 

confidence. To do so, a more comprehensive range of topics was introduced to create greater 

applicability for career aspirations and to increase appeal. Additionally, there was a greater 

emphasis on learning problem-solving skills for computational approaches to create a basis for 

introductory CS courses. The diversification of the CS curriculum increased the overall interest 

in the program and limited the deterrence following the beginning courses (Klawe, 2013).  
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To address the sense of belonging felt by the women undergraduates and their overall 

confidence, intimidation from differing experience levels was eliminated. Frequently males have 

prior exposure to programming and enter into introductory courses with more experience than 

their female counterparts. Therefore, instructors within the CS program discouraged those with 

more extensive experience from taking courses that were well below their skill levels. Doing so 

evened the playing field for undergraduates and ensured that students were taking courses 

appropriate to their skill levels (Klawe, 2013). 

7KH HIILFDF\ RI HDUYH\ MXGG¶V WKUHH-part approach was significant; within a year of this 

EHLQJ LQVWLWXWHG, WKH UHSUHVHQWDWLRQ RI IHPDOH C6 XQGHUJUDGXDWHV LQFUHDVHG IURP ³10 SHUFHQW LQ 

2005, to 20 SHUFHQW LQ 2006,´ (KODZH,  2013, S. 56). BDVHG RQ WKLV, HDUYH\ MXGG CROOHJH FDQ VHW 

the precedence for other academic institutions on how to accept the challenge of closing the 

gender gap in computing.  

CONCEPTUAL FRAMEWORK DISCUSSION 

 The Social Construction of Technology (SCOT), a 

framework defined in 1987 by Trevor Pinch and Wiebe 

Bijker, focuses on how society shapes technology 

development. This conceptual framework relates how 

relevant social groups influence technology development 

within the current social structure (Klein & Kleinman, 

2002). Considering the field of computer science and this 

idea of unfair representation amongst females, an adaption 

of the SCOT framework is illustrated in Figure 2. In this 

Figure 2: Representation in computing model. 
The 3 social groups are located in 
approximation to a boundary of fair 
representation that is shaped by the social 
context for those engineers (Adapted by Gould 
(2022) from Carlson, 2009) 
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figure, visualization is made to understand how the various social groups are represented as 

computing engineers. 

To break down this model, the boundary of fair representation, in which male engineers 

currently stand, is defined by society and the perceived societal roles of those identified social 

groups. As such, the social context surrounds this model and is the key determiner of how these 

different engineers can enter within the boundary. While female engineers do have some 

representation, indicated by their location on the cusp of the boundary, the other under-

represented engineers are far from equal representation, which is reflected by their furthest 

location in the model. This assertion concerning those who are under-represented is supported by 

a study by the Women and Information Technology Organization that identified that the 

FRPSXWLQJ ZRUNIRUFH LV FRQVWLWXWHG RI ³3 SHUFHQW BODFN ZRPHQ, 2 SHUFHQW HLVSDQLF ZRPHQ DQG 

7 SHUFHQW AVLDQ ZRPHQ´ (³CKDQJLQJ WKH FXUYH,´ 2021, SDUD. 16). 

Expanding upon Figure 2, Figure 3 

illustrates a transition for the social groups 

outside or on the cusp of the boundary of fair 

representation to belong within that separation. 

The specific approach to achieve that migration 

is to be implemented by media, academic 

institutions, employers, peers, and society as a 

whole. Overall, an effort needs to be made to 

achieve positive shifts in societal role 

stereotypes. 

Figure 3: Representation in computing solution 
model. An approach to achieve migration within 
the boundary of fair representation is proposed 
(Adapted by Gould (2022) from Carlson, 2009). 
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By dismantling gender stereotypes in the media, females and other underrepresented 

groups can achieve a greater sense of belonging. This change sets the standard for accurately 

representing groups within computing, limiting overall deterrence for this major. Referencing 

Harvey Mudd College as an example, academic institutions can directly increase the supply of 

females in our current supply-demand dilemma in the computing workforce. While a demand 

exists from employers for females, there is simply not enough of them to achieve gender 

equilibrium. For employers and companies selling technology and computer products, a greater 

effort to market to a diversified audience as opposed to a primarily male audience and employ 

individuals from diverse backgrounds would effectively change perceptions of computing. 

Dedicated efforts to include all social groups are pertinent to fair representation. 

CONCLUSION 

The answer to why there has been a decline in the representation of females in the 

computing field is difficult to identify and a strategy to effectively oppose that trend is equally as 

hard. Several factors, both personally and socially, have played a part in deterring females and 

RWKHU XQGHUUHSUHVHQWHG JURXSV IURP WKLV PDMRU. 6RPH RI WKRVH IDFWRUV LQFOXGH EXW DUHQ¶W OLPLWHG 

to, gender stereotypes portrayed in popular media, inaccurate perceptions of computing, a lowered 

sense of belonging, diminished confidence, and lack of interest. To address these factors and any 

other potential demotivators, society should begin by disseminating non-stereotypical portrayals 

of individuals in computer science. Coupled with that, academic institutions can implement 

innovative changes to address the personal factors identified, using Harvey Mudd College as an 

effective example. Additionally, companies in this workforce can set a standard by employing a 

wide range of individuals from diverse sets of backgrounds, and ensuring products are marketed 

to a general audience. Multiple social groups are involved in this dilemma and should be equally 
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motivated to revert the trajectory of this statistic to achieve any sense of gender equilibrium within 

the field of computing. 
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