An investigation into gender imbalance in STEM subjects at higher education: Psychology and Computing 

Abstract
In recent years, Psychology and Computing have become two of the most popular higher education STEM subjects, as relatively newer fields of study.  Both these subjects typically are gender imbalanced with males preferring computing and females preferring Psychology.  Studies have found that factors affecting this imbalance may include stereotypes about what subjects are considered masculine and feminine (Bem, 1981).  This was tested on a UWTSD campus to determine if these trends reflected the current generation of students by investigating the numbers of males and females enrolled on Psychology and Computing courses.  Only marginal differences between gender in the courses was discovered and showed no significant findings rejecting this hypothesis and helped identify that Psychology and Computing students are more likely to be more likely to have a more even gender split than we may assume given previous literature and studies with wider research to be done on these and other STEM subjects. 
Introduction
STEM subjects (science, technology, engineering, mathematics) are the umbrella term for core academic pillars taught in schools, colleges and universities.  STEM covers a number of subjects including Biology, Physics, computer science, Economics and Psychology just to list a few available at the school level.  Many students who opt into studying STEM subjects at school continue their education in college and universities as they develop academic goals and career aspirations within their fields (McDonald, 2016).  Gender imbalance within STEM fields has always been a talking point within educational institutes and while more popular STEM subjects such as Biology and Chemistry have become more equally represented in recent years, other subjects such as computer science would appear to be, on the surface, a more male-dominated field (Cheryan et al., 2017). 
Gender stereotypes have become not only what is perceived of each gender but what may be expected of males and females when selecting academic paths, for example, the simple stereotype that women are more caring and warmer may indicate that young girls may opt for a Psychology, teaching or Nursing role while males, who are perceived as being agentic and analytical could lead them down a path of computer science, digital technology or physics (Prentice & Carranza, 2002).  A study on female German university students who are part of untypical STEM programs tested if female students who have overcome barriers set by institutes and families are less likely to be affected by stereotypical influences.  It was found that factors such as teachers encouraging boys more into STEM subjects and females being presented with the stereotype of being less talented at mathematics often discourage females from putting more effort into STEM subjects leading to the stereotypes becoming self-fulfilling and even females who are ‘gifted’ enough to be enrolled in male-dominated subjects are still susceptible to effects of stereotypes that influence their self-concepts (Ertl et al., 2017).   
In the last few decades, both male-dominated computing and female-dominated psychology have received a massive surge in popularity as choices in higher education in the UK with both being textbook examples of gender segregation in education (Radford & Holdstock, 1995). 
Psychology – 30 years ago, psychology leaned more heavily towards becoming a female-oriented subject as females made up 75% of new graduates as opposed to an almost equal split that would have been found in the 60s. Radford and Holdstock suggested that the placing of the increased importance of the ‘human’ side of psychology i.e., clinical, developmental and care naturally lead to an increase of females studying these specialisations while the more scientific, theoretical, analytical and experimental aspects of psychology remained at an equal male/female split (Radford & Holdstock, 1993) while other studies found that males were more likely to follow a cognitive route while females normally preferred developmental psychology (Morris et al., 1992).
Computing – Much like how Psychology is associated with human connections, computer studies is generally regarded as the opposite.  Many people imagine computing to involve sitting at a computer terminal all day with many people (predominantly women) wishing to work with people rather than machines (Durndell, 1990).  Due to the masculinized perception of technical subjects such as physics, computing and engineering, females may be led, whether consciously or unconsciously, to avoid excelling in information technologies and related subjects at early school levels and will then feel less confident about pursuing computer studies as a potential career choice at higher education (He & Freeman, 2010). 
The majority of literature referenced so far supports Bem’s Gender Schema Theory, the basis of which states that at a young age, children begin to associate traits, objects, behaviours, activities, etc into basic male and female categories, usually based on traditional societal sex-typing.  Children then develop a ‘sex-own’ schema in which they will being to evaluate self-worth and develop weak or strong self-esteem based on how they fit into their own “appropriate” masculine or feminine categories (Bem, 1981).  
This investigation will look at gender differences between enrolled Psychology and Computing students to determine if there is any indication of gender preference between these two stereotypically polar fields of study, based on previous literature and observed real-world stereotypes, it is hypothesised that males will favour computing and females will favour psychology as in accordance with Gender Schema Theory, with some cross over to be expected. 

Method
Participants
Thirty-two UWTSD undergraduate students were selected by opportunity sampling who were either studying computing or psychology, this ended up being 15 males and 17 females with 16 participants coming from each course and an age range between 18 – 43 (mean age = 25.5, SD = 6.12). 
Design
This study was designed to identify any correlation or significance between gender and subject course choices, in this instance psychology and computing and to test if there are any differences in categorical variables, these being gender and university course choice.  For this, a Chi-Square analysis was done on the data to determine any levels of significance. 
Materials 
Participants were issued both a consent form and a debrief form in accordance with the BPS ethical guidelines (BPS, 2021). Both forms included contact information for the academic supervisor and informed participants about the study's purpose, confidentiality and their right to withdraw their data.  In addition to the forms, participants were given a short data collection questionnaire that asked participants their gender, age and what course they were currently studying (psychology or computing).
Procedure
Data were collected from separate module workshops, one from a psychology class and one from a computing class.  Class participants were given an oral description and debrief about the study and were asked to give consent if they wished to participate.  The short questionnaire was issued via Qualtrics and all data collected was compiled into an Excel document by the researcher for analysis.

 
Results
To determine any significant association between gender and university course choice, a Chi-square was used for independence.  The formula used for this calculation was X2 (1, N=32) = 3.14, p > 0.05.  The findings show that there was no significance between gender and university course choice and so the initial hypothesis that males would prefer computing and females would prefer psychology cannot be supported. 
Discussion
The findings of this study must reject the initially stated hypothesis as the Chi-Square equations found there to be no real significant correlation between gender and university subject choice for these two particular subjects, even though our raw data would indicate that it may have been supported.  It would be safe to assume that the 30-year-old findings of Radford & Holdstock (1993) may now be largely considered outdated as psychology becomes a more popular course choice for all genders.  Reports indicate that the increased influx of students taking Psychology as a major or degree is reflective of the increased expectance of clinical, counselling and other psychology-centric job roles that are becoming necessary and available (Clay, 2017) as well as consistent themes of Gen-Z being extremely change-oriented, having a goal to improve society, having improved attitudes towards mental health due to their own experiences with mental health and stress and a general want to understand others behaviour when compared to previous generations ‘hard work’ biased and less tech-savvy attitude (Collisson et al., 2021).  
Similarly, Computing has also undergone a resurgence in popularity and now shifts towards becoming a more gender balance field (though the raw data suggests males make up well over half of the class that was sampled). There is an overwhelming amount of literature regarding why women may not be involved in computing or why they continue to leave the field that all, in one way or another, support Bem’s (1981) Gender Schema Theory that it is integrated stereotypes and perceptions as well as gender discrimination leading women away from these types of academic fields (Master et al., 2016; Gino et al., 2015; Cheryan et al., 2012) with comparatively very little research or literature been done to argue otherwise.  It has been found that a significant contributing factor for males enrolling in computer and computing adjacent is the feeling of self-efficacy leading to an expected outcome while females concerned themselves more with social supports and barriers within this field (Lent et al., 2011).  This was found by looking at gender, race and the variables influencing career path options in Social Cognitive Career Theory (SCCT) (Lent et al., 1994) although these findings themselves are more than a decade old and may now be out of date in today’s rapidly changing climate. 
Limitations and improvements
While this study does answer the general question about gender differences between Psychology and Computing in higher education, participants were only taken from one University campus, therefore this data may not be wholly representative of Psychology and Computing students across the country or globe and also does not give us data regarding students at different levels of education such as school and college.  Further research could benefit from using a meta-analysis of similar studies for a more global representation, sampling significantly more participants r a broader set of raw data as well as using participants from a wider range of education institutes and ages and potentially comparing several more STEM subjects for a wider understanding of course preferences across genders. 
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