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Introduction

According to the U.S. Bureau of Labor Statistics, computer science and

information technology occupations are predicted to grow 11% in the next decade,

much higher than the average percentage of all occupations (U.S. Bureau of Labor

Statistics, n.d.). With the increasing prevalence of technology in everyday lives, skills

related to computer science are highly valued skills for employers. According to

LinkedIn, all Top 5 technical skills companies needed the most in 2020 were computer

science related (blockchain, cloud computing, analytical reasoning, artificial intelligence,

UX design) (“Upskill your employees”, n.d.). However, within the popularity of computer

science lies an undeniable gender gap. In the United States, although the percentage of

computer and information sciences bachelor’s degrees obtained by women has been

increasing since 2010, the statistic is still around 20% (DuBow & Gonzalez, 2020). The

gender gap in computer science is not unique to the United States; countries such as

Taiwan, Argentina, Peru, Uganda, and more also have low numbers of women in

computer science (Fan & Li, 2005; Garcia-Holgado et al., 2020; Ochwa-Echel, 2011). The

gender gap in computer science is also not unique to the university level, but rather

present in K-12 education, academia/faculty, and industry. The National Center for

Women in Technology reports that in 2019, only 29% percent of the high school AP

computer science test-takers were  girls and only 26% of the computing workforce were

women (“By the Numbers”, 2020). Furthermore, only about 15% of full professors in

computer science are women (DuBow & Gonzalez, 2020).
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Many scholars have attempted to understand why such a gender gap exists, and

many attribute it to factors such as cultural norms and stereotypes. As a result, for

nearly four decades in the United States, gender-targeted initiatives both at the

government and non-profit level, such as Computer Science For All and Girls Who Code,

have attempted to close the gender gap through girls’ camps, hackathons, workshops,

mentoring programs, and more (Convertino, 2020). CS For All, launched in 2016 during

the Obama administration, promised $4 billion in funding for states and $100 million to

school districts for K-12 computer science programs (“Computer science for all”, 2016).

The funding would be directed towards teacher training, instructional materials, and

regional partnerships. Although there is no evidence of whether or how the $4 billion

has been allocated, it shed light on the 500+ community organizations that are working

in the United States to improve accessibility to a high-quality computer science

education (“Fact sheet”, 2016).

Girls Who Code, a nonprofit organization established in 2012, is one of the

leading programs supporting young women in computer science; throughout the year,

Girls Who Code runs local clubs, summer camps, and college support programs

(“Programs”, n.d.). Girls Who Code focuses on community, by involving young women in

all grades from kindergarten to university and establishing strong alumni relations

(“Girls Who Code - 2019 Annual Report”, n.d.). Code.org is another prominent nonprofit

organization that works specifically to increase the prevalence of computer science

curriculum in K-12 schools through teacher training, education policy changes, and

more (“About Us”, n.d.). Yet, the gender gap persists.
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One popularized approach to understanding how the computer science gender

gap arises is the idea of the ‘leaky pipeline’ from early childhood to college and beyond.

This ‘leaky pipeline’ leaks some students at every step of the way: some students

choose a humanities track instead of a STEM track, others graduate with a STEM

degree but choose a career in a different field. The ‘leaky pipeline’ metaphor states that

women leak out of the computer science pathway more than men do. Through a

literature review, Blickenstaff narrows it down to nine possible explanations for why

women leave STEM: 1) biological differences, 2) lack of academic preparations for a

science major/career, 3) poor attitude toward science and lack of positive experiences

with science in childhood, 4) absence of female role models in STEM, 5) irrelevant

science curriculum to girls, 6) pedagogy of classes favor male students, 7) “chilly

climate” in classes, 8) cultural pressure to conform to traditional gender roles, and 9) an

inherent masculine worldview in scientific epistemology (Blickenstaff, 2005).

Unlocking the Clubhouse by Jane Margolis and Allan Fisher shows how it is not a

single wound, but rather a million paper cuts that cause these leaks. For example, when

girls in a computer science class were harassed by the boys for their appearance

without reprimand from the teacher, neither of the girls enrolled in the class next year

(Margolis & Fisher, 2002). Although there has since been some pushback to the “leaky

pipeline” framework as being too simplistic and failing to encompass complex

interactions of factors, it nevertheless provides a good surface level understanding of

some potential reasons for why the gender gap exists in computer science

(Blickenstaff, 2005).
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The majority of the research and work towards gender inclusivity in computer

science occurs in the United States, but countries outside of the United States also have

been shown to have gender imbalances in computer science. A study in Taiwan found

that the female students enrolled in computer science programs outperformed the male

students academically both in high school and college, with the researchers suggesting

that the female students who decided to enroll originally may have had higher

confidence in their ability to compete in a male-dominated environment (Fan & Li, 2005).

In Peru and Argentina, researchers found that all students besides Argentine women

were not aware of the gender gap in computer engineering studies, believing the gender

gap to be temporary; furthermore, Argentine men did not believe women were treated

differently in computer engineering studies from men whereas Argentine women did

(Garcia-Holgado et al., 2020). In a study in Uganda, almost one-third of the female

participants reported that society discouraged them from studying computer science

because the subject was for men, and nearly two-thirds of female participants reported

that society discouraged them from studying computer science because it was a “hard”

and “difficult” subject (Ochwa-Echel, 2011). In addition to societal stereotypes, the

gender gap in computer science is not a priority to the local university. When asked

about the gender gap in computer science, a representative of the university’s Office of

Gender Mainstreaming responded saying “I know there is a problem but our office has

not looked deeply into it since we have been very busy working on other urgent matters”

(Ochwa-Echel, 2011). In each of these studies, less than 30% of the study participants

were women. The evidence is clear: due a wide variety of reasons including societal
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pressures and cultural expectations, women all around the world feel unwelcome in the

field of computer science.

Some pessimists say that we will never reach gender parity in computer science,

but perhaps not all hope is lost? Among countries around the world with a gender gap in

computer science, Malaysia is an outlier. Located in Southeast Asia, Malaysia has

reached gender parity in the field of computer science since the 1990s, with public

universities reaching 51.4% female enrollment in computer science/information

technology. Past research such as Lagesen and Mellström used interviews in their

methodologies, and Mellström delved into some policy documents and statistics to

understand the lack of a computer science gender gap in Malaysia (Lagesen, 2008;

Mellström, 2009). Furthering Lagesen and Mellström’s past work, this interdisciplinary

thesis incorporates a gender studies and historical and policy analysis lens to explore

the computer science gender gap with an international context. Specifically, what

aspects of Malaysia’s history, culture, and/or governmental policies have resulted in a

computer science field in which women make up more than half of the university

enrollment? In addition, what lessons can other countries learn from the unique case of

Malaysia? Stepping away from US-centric, Western-centric research, I examine

differences in cultures, institutions, and policies and how they can lead to international

differences in the proportion of women in computer science in their respective

countries. Through a comparative lens and perhaps learning from others, we can

implement changes in the United States as well.
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Methodology

Given the interdisciplinary nature of this thesis, the methodologies of this thesis

are also interdisciplinary. The chapter entitled “The Unique Case of Malaysia: History,

Culture, and Social Norms” is a historical analysis that covers the historical, cultural, and

social norms of Malaysia; most of the content is drawn from secondary sources such

as books on the history of Malaysia and Malaysian feminist movements. The next

chapter, “Malaysia’s Education and Economic Policies”, mainly uses primary sources to

understand the economic and educational policies enacted in Malaysia in the last

several decades. To analyze the progress of education in Malaysia, policy reports from

the Malaysian Ministry of Education are used. Quantitative databases such as the World

Bank, UN Women, and UNESCO are also sourced to provide data on the economic

progress of Malaysia over the past several decades. Malaysia is a melting pot of many

languages, with two official languages, both Malay and English. During the data

collection process, I made the decision to focus on English materials only, due to

language limitations. Only a few resources I found were in Malay with no English

alternative, but nevertheless, it could have biased the information I found on the history,

culture, and policies of Malaysia.

Gender parity here is defined as the proportion of women enrolled in Malaysian

universities studying computer science/information technology fields. Although the

fields of information technology and computer science are not synonymous, I found

that Malaysian Department of Education reports and other data sources tended to

group them together or use the terms interchangeably. Although grouping the two
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together is not a perfect solution, since studying information technology or computer

science could lead to different career prospects or have different societal meanings, I

also group the fields together in this thesis to stay consistent with the data that is

available.

In this thesis, I also incorporated feminist methodologies with the

aforementioned methodologies. In research related to computer science, feminist

approaches to research can be rare. Part of the reason is that for many decades, there

were few prominent women computer science researchers and few researchers that

represented a diverse population. However, another reason is that for a long time, the

advancement of technology and computer science was seen to be an objective,

genderless field of research. Over the years, it has become clear that in the study of

computer science and the field of computer science, gender equality and objectivity is

not a guarantee. Therefore, I use standpoint theory and the “critical insider” as

frameworks to guide my research and understanding in this thesis.

Understanding the historical and cultural context of Malaysia is paramount, and

the framework of standpoint theory aids in understanding how different marginalized

groups in Malaysia experience working in and studying the field of computer science.

Feminist epistemologists have argued that science is not neutral and value-free, but

instead embedded in the cultural and historical context. From Patricia Hill Collins’s

“Learning from the Outsider Within: The Sociological Significance of Black Feminist

Thought” from Just Methods, I apply the idea of standpoint theory to this thesis (Jaggar,

2015). Standpoint theory is the idea that knowledge is not objective; rather, it is socially
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situated; certain marginalized groups are socially situated such that they will be more

aware of certain topics more so than the non-marginalized. Thus, standpoint theory

pushes for research to include the lives of the marginalized. As a woman in computer

science with East Asian ethnicity located in the United States, I also bring my

experiences when conducting research for this thesis. I am aware of both the privileges

I have attending a prestigious institution as well as the marginalization I face as a

minority in computer science and the technology industry. While I do not encompass

nearly all marginalized groups and cannot speak to the experiences of others, I

approach this thesis as someone who hopes to understand how to improve the field and

industry of computer science to be more inclusive and accessible for all.

Besides standpoint theory, cultural values and assumptions can influence the

research topics, methods, and scientific claims of scientific communities. Feminist

philosophers such as Longino note that background assumptions allow for constitutive

values and contextual values to be incorporated in scientific investigations. Rebecca

Jordan-Young also writes as a feminist critic and practitioner of science, one who is

fluent in scientific literature and inquiry that she approaches and views scientific

publications as a “critical insider”. As she is knowledgeable in this field, she is able to

have a double vision, one of being fully immersed in the scientific content and the other

aware of the cultural, political, and ethical implications of scientific research. As a

woman in computer science, this combination of methodology from experienced

feminist scholars Patricia Hill Collins and Rebecca Jordan-Young provides a strong

foundation for my study. In particular, these methods will guide the way I analyze my
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sources and critically think about the literature. Although I am not of Malaysian descent,

I am a critical insider as a woman in computer science and a computer science student

myself. I approach this thesis topic with personal interest, as I have personally

experienced being the only woman in my computer science classes and have worked in

closing the computer science gender gap in the United States through organizing

conferences that foster communities and share access to opportunities and resources.

Since few feminist scholars have focused on the gender parity in computer science in

Malaysia, as a critical insider, I now analyze this set of primary and secondary sources

to investigate why and how Malaysia has been able to achieve gender parity in

computer science.
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I. The Unique Case of Malaysia: History, Culture,

and Social Norms

As a Southeast Asian country, Malaysia is a blend of Eastern and Western

influences due to its unique history. Declaring independence less than a century ago in

1957, elements of Malaysian culture and politics retain influences by British, Dutch, and

Portuguese colonial rule. Colonization left Malaysia with little economic and social

infrastructure and instead left unresolved racial tensions between the Malay, Chinese,

and Indian people. Over the last several decades post-independence, Malaysian citizens

have begun to construct a national unified identity, leading to social movements

including feminism movements in the late 20th century. Islam rose in popularity in the

latter half of the 20th century and also plays a large role in the construction of

Malaysian culture and values. Together, these different contextual factors have all

affected the role of women in Malaysia and in particular, the gender norms and

stereotypes of Malaysian women in computer science and information technology.

This chapter will introduce the complexities and intricacies of Malaysian culture,

history, and social norms and attempt to understand how certain factors have

influenced women to study the fields of computer science and information technology.

With its long history of colonization, I show how colonization has lasting effects,

perpetuating ethnic tensions and divides that continue to exist in many aspects of

Malaysian society today. Furthermore, I illustrate how the economic priorities of
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advancing technology pushed women in the labor force and subsequently into the fields

of computer science and information technology.

Colonization

Malaysia was colonized by Europeans as early as the 16th century; although

hundreds of years ago, the effects of colonization can still be felt in Malaysian culture

today. Under British colonial rule, great numbers of Chinese and Indian workers began to

immigrate to Malaysia to meet labor demands created by the colonial economy. The

British established Malaysia as an export economy, building infrastructure to produce

tin, rubber, palm oil, and agricultural crops such as rice, sugar, and coffee (Watson &

Andaya, 1982). Malays blamed British rule for contributing to poverty and slow

economic progress, as well as the Chinese and Indians for taking away jobs from the

local people. In 1921, the census data showed that the number of Chinese and Indians

combined were more than the native Malays, creating a hierarchical social dynamic in

terms of sheer numbers (Hooker, 2018). After a Japanese invasion ended British

colonial rule in 1942, a wave of nationalism erupted across Malaysia. On August 31,

1957, Tunku Abdul Rahman became the first Prime Minister of Malaysia (Hooker, 2018).

The Federation of Malaysia merged Malaya, Sarawak, and Sabah into one country, and

Malaysia henceforth became an independent country. However, given the mass

immigrations of Chinese and Indians to Malaysia, while Malaysia was united as a

country to modernize and succeed in the global economy, it was also born with ethnic

divides and cultural differences.
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Ethnic tensions were high after independence, because under British rule, ethnic

relations were only managed insofar as they allowed the colony to preserve peace and

therefore profit (Watson & Andaya, 1982). Although the country was politically ruled by

the Malay, it was the Chinese who reaped the profits in manufacturing, construction,

mining, and other industries like banking (Brown, 2003). The Chinese feared the

Malaysian political control, while the Malays feared the Chinese economic power. The

tension between the Chinese and the indigenous Malay people was exacerbated by the

fact that the Chinese own about 20% of the major share capital in Malaysia. Mohamed,

both the 4th and 7th prime minister of Malaysia, in office from 1981 to 2003 and from

2018 to 2020, described this tension as the “Malay Dilemma”, or the “sense of being

overtaken by non-Malays in education and commerce” (Hooker, 2018; Watson & Andaya,

1982). Since there was no strong foundation for ethnic relations, Malaysia broke out in

riots in May 1969, in part due to the differences in economic opportunity between ethnic

groups (Hooker, 2018). The 1969 riots were fueled by overt prejudice in the general

election, with the Chinese party provoking the Malays with the slogan ‘The Malays have

fallen’ (Brown, 2003). The damage was serious, with 196 people killed, more than 9,000

people arrested, and hundreds of buildings damaged or destroyed by fire; there was an

increasing fear and feeling of threat between both the Chinese and Malay communities

(Brown, 2003).

In the first couple decades of independence, Malaysia struggled to advance as a

country; coping with the aftermath of colonialism was not an easy task. The British had

treated Malaysia as an extractive colony, maximizing profit in areas of trade without
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building strong economic and social infrastructure for the Malayan population (Mehmet,

1977). In fact, the colonial and economic policies were created to benefit Great Britain

and the expatriates and officers, not the native population (Hooker, 2018). When the

British transferred power, they transferred power to a small urban group of Malays, but

the policies and governance remained colonial-like. For instance, programs designed for

foreign investment added to the drainage of Malaysian resources (Hooker, 2018). As a

new country, Malaysia had to align itself with new goals and directions to innovate and

advance with what the British colonizers had left behind. Malaysia needed to build

infrastructure to educate its citizens and technologically advance to stay competitive in

the global market.

The Malaysian history of colonization shows how ethnic divides were

exacerbated to have implications even today. With the great number of Indians and

Chinese immigrating to Malaysia and having control over economic assets, tensions

rose so high they caused violence in the form of the 1969 riots. The ethnic divisions that

originated during the period of colonialism continue on in the form of ethnic stereotypes

that exist in today’s Malaysian society in areas such as education access, career

opportunities, and more as we will see in the next chapter.

Building a National Identity

With high ethnic tensions, it was clear that uniting the nation was necessary to

continue development and growth as a country. As Prime Minister, Mahathir Mohamed

would have immense impact in setting the economic priorities of the nation for

decades, impacting sectors like education, technology, religion, and more. In this
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position, Mohamed put forth policies that increased the quality and pace of

industrialization. Under his administration, Malaysia prioritized economic growth

through technological development. Malaysia saw tremendous economic growth,

averaging at least 7% annual growth until 1997 (Hooker, 2018; Watson & Andaya, 1982).

To encourage future planning, continued improvement, as well as encourage nation

unity, Prime Minister Mohamed developed a vision for Malaysia, later formalized as the

Vision 2020 plan. Launched in 1990, the goal of Vision 2020 was to “propel Malaysia

into a fully developed nation by 2020”, not only prioritizing high technology, but also

creating a united Malaysian race -- known as Bangsa Malaysia (Mahathir, 1991).

Vision 2020 set nine goals in total: establishing a united Malaysian nation

(‘Bangsa Malaysia’), creating a developed society, developing a mature democracy,

establishing an ethical society, establishing a liberal society, maintaining a caring

society, fostering a scientific and innovative society, ensuring an economically just

society and ensuring a prosperous society (Mahathir, 1991). Mohamed aimed to

achieve Vision 2020 with policies through special state-sponsored programs. As a

result, Malaysia has invested in technology, building technologically advanced light rail

transit systems and a futuristic satellite capital (Hooker, 2018). Additionally, Malaysia

presented itself to the world stage by hosting the 1998 Commonwealth Games -- the

first Asian country to do so (Hooker, 2018).

In addition to economic growth, under Vision 2020, Malaysians have been

working to build a national identity despite ethnic differences and conflict. The definition

of being a “Malay” is fluid, with elements such as the ability to speak the language
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Malay and adhering to the dress and customs (Hooker, 2018). However, one central

aspect of being a “Malay” is religion, and Islam is central to Malaysian identity. More

than 60% of Malaysians identify as Muslim, and the Muslim religion is also emphasized

in many aspects of society (“Table”, 2011). Islam spread in Malaysia as early as 1303

CE, and it affects many cultural customs such as family structure, workplace culture,

etc. In Vision 2020, Prime Minister Mohamed also emphasized the values of Islam.

Islamic banks and funds began emerging in the 1980s such as the Bank Islam Malaysia

Berhad and the Islamic Economic Development (Aljunied, 2019). Together, they offered

shari’a compliant loans, oversaw the operations of Islamic banks, and provided funds to

build mosques around Malaysia (Aljunied, 2019). By 1990, Malaysia’s capital Kuala

Lumpur had seventy large, majestic mosques (Aljunied, 2019). Meanwhile,  non-Muslim

Malaysians such as the Chinese and Indian Malaysians were wary at the rise of Islam

and its increasing involvement in politics and the economy. In the 1980s, the second

largest demographic of immigrants to Australia were Chinese and Indian Malaysians

(Hugo, 2011). In parliament, minority parties mentioned how the government should

also incorporate principles from other religions into society and institutions to create a

more inclusive nation (Aljunied, 2019). I will later show how Islamization of Malaysia

has affected the gender roles and the meaning of being a woman in Malaysian society.

In a January 2020 poll by Ipsos of 1,000 Malaysians, only 40% of Malaysians

believed Malaysia would achieve Vision 2020 (“Is Malaysia on track”, 2020). However,

61% of participants agree that Malaysia has successfully established a competitive

economy and prosperous society (Aljunied, 2019). In 2019, 67% of Malaysians still felt a
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threat of conflict between ethnic or minority groups, which is higher than the global

average (Aljunied, 2019). In an interview with former Prime Minister Mahathir Mohamed,

he admits that while Vision 2020 was successful in some aspects such as improving

education, the policy fell short in uniting Malaysia as one -- as a Bangsa Malaysia (Yeap

& Fong, 2021). Its success notwithstanding, the new ambition of Vision 2030 has the

overarching focus to close the income gap by lifting lower income classes and targeting

ethnic groups, while continuing to  empower Malaysia’s economic growth (“Prime

Minister’s Office”, 2019). Whether the goals of Vision 2030 will be achieved is too early

to say, but it is clear that Malaysia has and will continue to prioritize economic

development through technological advancement. Furthermore, ethnic relations is an

issue that Malaysia is working towards as a country. Understanding this context is

important in understanding the importance of ethnicity when pursuing higher education

and studying fields like computer science and thinking about the intersectionality of

identities for women in computer science, which will be discussed in a later chapter.

Gender Issues and Malaysian Feminist Movements

In addition and in reaction to rapid changes in ethnic relations and economic

development in Malaysia, feminist movements began to push for gender equality and

rights for women, especially in the areas of government, leadership, and employment

and equal pay. These movements played an important role in the participation of

women in the workforce and ultimately women’s participation in computer science.

During the decades after independence with political, economic, and cultural changes,

feminist movements in Malaysia were stirring. The origins of Malaysia’s 20th century
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feminist movements can be traced back to the struggles of colonial rule. Mohamad &

Ng (2006) mark four phases of feminisms in Malaysia: 1) nationalist feminism, 2) social

feminism, 3) political feminism, and 4) market-driven feminism. Nationalist feminism

broke down formal legal barriers that prevented women from careers and public office.

One of the first to question gender disparities at the politics level was Khatijah Sidek;

Sidek demanded more women to be represented in decision-making bodies and more

nominations for women to contest electoral seats (Mohamed & Ng, 2006). Social

feminism, taking place in the first decade after independence, called for equal rights in

employment and suffrage; the social feminism period mainly benefited white collar

workers rather than the less privileged classes. In 1963, the non-governmental

organization National Council of Women’s Organizations was formed, highlighting

issues such as unequal pay (Mohamed & Ng, 2006).

Gender parity does not mean gender equality. Although there have been great

advances in the fight for gender equality in Malaysia, there is still room for

improvement. In 2004, the Ministry of Women and Family Development developed the

MGGI, Malaysia’s Gender Gap Index, as a way to measure gender inequality in the

country. The index is measured across four dimensions: health, education, economic

activity, and empowerment of women; each dimension is given equal weight with a

minimum value of 0 and a value of 1 when gender inequality is at a maximum (“Ministry

of Women”, 2007). As Malaysia’s computer science and information technology sectors

have reached levels of parity, the MGGI shows that between the years of 1980-2004,

gender inequality declined from 0.340 in 1980 to 0.243 in 2004, showing signs of
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improvement but still room for growth (“Ministry of Women”, 2007). The report

attributes the decline in gender inequality to an increase in labor force and political

participation; from 1980 to 2004, the female labor force participation rose a few

percentage points to 47.3% from 44%, the percentage of elected female members of

parliament rose to 9.6% from 4.5%, and the percentage of appointed female senators

increased to 33.3% from 9.5% (“Ministry of Women”, 2007). Despite gains in political

representation, the dimension of MGGI that needs the most improvement is women

empowerment, which includes measures such as female leadership representation and

the percentage of women in white-collar jobs such as legislators, managers, officials,

etc (“Ministry of Women”, 2007).

While Malaysia’s gender inequality index has been improving, it still lags behind

when compared to nearby countries. According to the Global Gender Gap Report 2020,

Malaysia ranks at 104th for the gender gap, behind countries such as Singapore (13th),

Thailand (75th), and Indonesia (85th); the United States ranks 53rd on this gender gap

report, higher than Malaysia but below Singapore (World Economic Forum, 2020). These

statistics show that there is still much work to be done in terms of gender equality,

representation of women in all sectors of Malaysia, as well as uplifting women in

marginalized communities. Gender parity in computer science does not necessarily

translate to gender equality, and there are activists in Malaysia fighting for equality and

rights for all. The aftereffects of colonization, economic progress, and women’s rights

all play an important role in understanding Malaysia’s gender parity in computer
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science. Another factor that intersects with women’s rights and impacts women’s

participation in the paid workforce and higher education is religion.

The Rise of Islam

Islam is the official religion of the state, and due to the traditional values of

Malaysian Islam, mixing the Muslim religion with a capitalistic economy and culture

creates barriers for women in the workplace. The influence of Islam can be felt in many

aspects of Malaysian society; there are 29 Islamic financial institutions, prayer rooms

are common in government buildings, and the International Islamic University opened

its doors in 1983 (Joseph, 2014). Since the education curriculum is tightly controlled by

the government, there are also hints of the influence of Islam in the national curriculum.

For example, government-funded secondary schools in the 1980s required Islamic

Studies as a course for Muslim students; there were no alternatives for non-Muslim

students (Joseph, 2014). In addition, Darwin’s evolutionary theory is not taught in

government school since the idea of evolution is contradictory to the belief that Allah is

the creator (Joseph, 2014).

Islam was not always the dominant religion in Malaysia, but since the 1970s, it

has brought tremendous change to the gender roles and the meaning of being a woman

in Malaysian society. Bringing traditional and conservative values, the rise of Islam

shifted the ideal feminine identity, becoming a “veiled, modest, maternal Malay-Muslim

woman” (Mohamad & Ng, 2006). With both overt and covert influences of Islam, the

expectations of a Malay woman also changed. Malay women are supposed to be ‘good,

traditional’, gentle, modest, tudung-wearing, starkly contrasted with the immoral, sexual
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Western women (Joseph, 2014). For many Malaysians, Islam protects women from the

male sexual gaze, which has many implications for the workplace.

Islamic values also permeate politics; political parties such as the Pan-Islamic

Malaysian Party uphold these traditional values. It has a women’s wing that aims to

“uphold the dignity” of Muslim women and adheres to Islamic practices in every aspect

of women’s lives (Joseph, 2014). On the other hand, the SIS (Sisters in Islam) is a

Malay-Muslim feminist group that bring an alternative voice to the conversation.

Comprised of urban Malay women with tertiary education, SIS works to challenge

dominant narratives about Islam, interpreting the Quran such as Islam ‘supports the

universal values of equality, justice, and a life of dignity for women’ (Joseph, 2014; Frisk,

2009). In particular, SIS rejects the patriarchal framing of Islam common in Malaysia.

Journals such as the Zanan and scholars such as Amina Wadud-Muhsin have brought

in feminist interpretations of the Quran and other Islamic sources to show that equality

between men and women is fundamental to Islam (Frisk, 2009).

Stereotypes of Computer Science & Information Technology

Not only do religious values affect the role of a woman in Malaysian society,

there are also stereotypes associated with computer science & information technology.

Although Malaysia’s gender equality index may not be spectacular, Malaysia differs from

other countries by almost reaching parity in terms of gender ratios in the field of

computer science and information technology. This section shows that there are

competing forces and complexities in women’s participation in the field of computer

science. In particular, gender stereotypes continue to exist but in a framing different
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from western countries. Furthermore, the increasing proportion of educated women is

compounded by the dropout of men from secondary and tertiary education.

In Malaysia, women make up about half of all students in higher computer

science education (Lagesen, 2008). Through interviews with female students at the

undergraduate and master’s student level, Lagesen (2008) found that Malaysian

computer science students did not view computer science as a masculine field. In fact,

one of Lagesen’s interviewees described computer science as a feminine field: “This

computer science course is meant to be for women instead of guys. I mean, guys

usually go for engineering, architecture, contractors, that kind of jobs...because it is out,

not in the office, they’re doing outside” (Lagesen, 2008). The justification is a difference

in working conditions, in which working outdoors and being exposed to the sun is more

masculine. Working indoors or office work, on the other hand, is seen as feminine.

Lagesen (2008) found that her interviewees were still subject to many of the societal

pressures of being an obedient daughter and having a family, but having a successful

career was also important. This rationalization of why computer science is a women’s

job is different from the United States (see “Understanding the Role of Gender in

Technology”); however, it is interesting that the gendering of computer science

occupations are reframed to fit the Malaysian culture context.

Mellström (2009) also investigates the gender parity in computer science in

Malaysia, by using an intersectional analysis of the cultural contexts. Mellström creates

a five-pronged framework to understand gender relations in Malaysia: 1) quotas,

ethnicity, and gender, 2) situated body politics, 3) techno-optimism and
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techno-nationalism, 4) under-achieving men, and 5) critical mass of women, shortage of

computer professionals (Mellström, 2009). Mellström finds that although all five prongs

contribute to gender parity in Malaysia, one important contributing factor was

race-based quotas. To support indigenous Malay women, Malaysian universities have a

race-based quota system for university admissions (Mellström, 2009). Malay women

also seem to outperform men in academia; when asked why, a female professor replies

that she wouldd like to see more Malay male students, but “they don’t seem motivated

enough!” (Mellström, 2009).

In addition to a higher proportion of women who study computer science and

information technology, Malaysia faces a problem labelled by the Malaysia Education

Blueprint 2013-2025 as “lost boys”, or the phenomenon of under-enrollment of men in

all universities (Tienxhi, 2017). In 2018, 61% of students in tertiary education were

female, leaving only 39% male students in Malaysian public sector universities (Saadat

& Alam, 2020). Tienxhi attributes the “lost boys” phenomenon to the fact that because

girls perform better than boys in secondary school education, this leads to lifelong gaps

in education (Tienxhi, 2017). Saadat & Alam found through surveys that most students

who choose not to continue post-graduate studies attribute it to economic shortage,

needing to support their family, or wanting to gain job experience (Saadat & Alam,

2020).

Upon closer examination of Malaysia, there are still gender roles and

expectations embedded in society. In case studies with selected Malaysian companies,

Ng found that women not only had less job mobility than men, but were also promoted
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on average 5.5 years slower than men (Ng, 1999). In half of the companies surveyed,

women were in lower-level computer processing jobs such as “data processing

operator”; however, in an airline agency and a leading bank, the ratio between men and

women for roles such as “systems analyst” and “systems programmer” were balanced

(Ng, 1999).

Conclusion

As shown in this chapter, there are many factors that are necessary to

understanding the context around Malaysia’s gender parity in computer science and

women’s participation in this field and in the paid workforce at all. Malaysia’s history of

colonization, rebuilding of the country through economic development and

technological advancement, feminist movements to fight for women’s rights, rise of

Islam as a dominant religion, and the existing gendering of careers and gender

stereotypes all influence the proportion of women who study computer science at the

university level. Lingering ethnic tensions in Malaysia contribute to stereotypes such as

the work ethic of different ethnicities, which can affect job opportunities and career

aspirations. With the rise of Islam, the ideal of a woman shifted to a more conservative,

motherly figure, which inherently creates tension for a woman working outside of the

home. Later chapters will delve deeper into the issues that women face in the

workplace and how education and economic policies have built upon the history and

culture of Malaysia to prioritize certain students over others.
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II. Malaysia’s Education and Economic Policies

In this chapter, I will introduce the education and economic policies that have

been put forth by the Malaysian government since independence and explain how these

policies have affected women’s participation in the field of computer science and

information technology. Since independence, Malaysia has published numerous policies

in the realm of education and economic growth. For women in particular, several

policies have encouraged the participation of women in the labor force and in

education, with some policies specific to women’s issues. In 1957, just 24.5% of the

total employment were women. Today, the labor force participation rate of women

between the ages of 15-64 is 55% (Gender Data Portal, n.d.).

Economic Policies

The immense progress of women’s participation in the labor force was the result

of decades of policy changes and improvements. The National Policy on Women in

1989 was the first policy in which clear guidelines were established for the participation

of women (Ministry of Women and Family Development, 2007). The report detailed

many obstacles in place for women in the workforce such as a need for childcare

facilities and support for working mothers, sexual harassment in the workplace, and an

underrepresentation of women in leadership. Several iterations of policies responded

with initiatives to improve work conditions for women. For example, the Beijing

Declaration and Plan of Action called for gender sensitivity training in governments to

inform future policy and program development.
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Legally speaking, Malaysia did not prohibit discrimination based on gender in the

Federal Constitution until an amendment in 2001 (“Gender Index Malaysia Datasheet”,

2019). Prior to this addition, the Malaysian government adopted many other

amendments and policies to protect women in the workplace as well as at home. The

Employment Act of 1955, revised in 1981, 1994 and 1999, for example, regulates labor

and wage relations. In 1998, paid maternity leave was extended from 42 days to 60

days, and another amendment was made to allow for flexible working hours. The

Ministry of Human Resources published the “Code of Practice on the Prevention and

Handling of Sexual Harassment in the Workplace” in 1999 for employers. The Women

and Girls Protection Act in 1973 was also issued to “protect the rights and dignity of

women”. Furthermore, the Domestic Violence Act was passed in 1994 and implemented

in 1996; domestic violence was condemned as a criminal offence subject to penalties.

Over time, women’s issues have begun to appear more frequently in national

policies. In the first few nationwide plans, women’s issues were not at the forefront; in

the Third Malaysian Plan, gender was merely mentioned as a development focus. It was

only in the 1990s in the Sixth Malaysian Plan in which a development plan prioritized

women, including an entire chapter that detailed programs and projects for the

development of women (Ministry of Women and Family Development, 2007). This

chapter recognized constraints that women faced that prevented them from economic

activities; later, in 2001, the Ministry of Women and Family Development was formed

(Ministry of Women and Family Development, 2007). The United Nations CEDAW

Conference proposal on the elimination of all forms of discrimination against women
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was also ratified in 1995; the Malaysian government committed to increase

representation of women in elected bodies, increase equal opportunities for

employment, and enact laws and measures to safeguard the rights of migrant workers

and change stereotypes around issues of gender through educational campaigns

(Ministry of Women and Family Development, 2007). The Ninth Malaysian Plan

(2006-2010) encouraged females to enter science and engineering to gain computer

literacy skills (Ministry of Women and Family Development, 2007). The National Policy

on Science, Tech and Innovation in 2013 and the Malaysia Woman Policy in 2009 both

empowered women to be competitive and not marginalized in national development. In

particular, the Malaysia Woman Policy emphasized the role of women in STEM

workplace participation, seeking to empower women to become competitive in the

economy (Curriculum Development Division, 2016).

Although Malaysia has been making economic progress and placing more

resources into education funding, it still falls behind leading countries in education such

as Sweden when comparing the government expenditure per student. When compared

to neighboring countries, Malaysian expenditure is about comparable. In terms of

economic growth, Malaysia has consistently grown in the past couple decades, with the

annual GDP percentage growth in the past several years hovering around 5%; holding

constant at the 2010 US$, the Malaysian GDP per capita has grown from $7,007 to

$12,486 in the last two decades (Gender Data Portal, n.d.). On the other hand, in terms

of government expenditure in education per student, the percentage of GDP per capita

has decreased in the last couple decades. Peaking in 2002, government expenditure per
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student declined from 7.7% of GDP per capita to 4.2% in 2019 (Gender Data Portal, n.d.).

However, the Malaysian government still spends a larger GDP per capita per student

than neighbouring countries Singapore and Indonesia. Singapore’s government

expenditure per student is around 3% of GDP per capita as recent as 2013, and the

same statistic for Indonesia is around 3.6% in 2015 (Gender Data Portal, n.d.). Sweden,

in contrast, has steadily increased the percentage of government expenditure in

education per student from 6.6% in 2001 to 7.6% in 2017.

With these changes in legislation and economic growth, statistics show a

positive uptick in the proportion of women in decision-making roles or roles requiring

high levels of knowledge. For example, seats held by women in national parliament

increased from 10.4% in 2000 to 14.9% in 2020 (Gender Data Portal, n.d.). In addition,

the proportion of women in ministerial level positions doubled, rising from 9.1% in 2005

to 18.5% in 2019 (Gender Data Portal, n.d.). In tertiary education, the percentage of

female academic staff rose from 44.6% in 2000 to 53.8% in 2019 (Gender Data Portal,

n.d.). The increasing participation of women in the labor force is also reflected in the

national fertility rate. From 2000, the fertility rate has decreased from 2.8 births per

woman to 2.0 births per woman in 2018 (Gender Data World Bank). However, not all

aspects have improved since 2000. The proportion of businesses owned by women has

remained around 30% over the past two decades. Importantly, until this day, Malaysian

law does not mandate equal pay for females and males of equally valued work.

Furthermore, the percentage of seats held by women in national parliament and

30



ministerial level positions lag behind nearby countries such as Indonesia, Singapore,

and the Philippines.

Education Policies

In conjunction with passed legislation, improved conditions in the workplace, as

well as recognition for women’s issues and economic growth, many important

education policies have also been passed to support the demand for a knowledge

economy. These education policies have directly increased the education levels of

women and the representation of women in the labor force since independence. Under

the Malaysian constitution, women have an equal right to education as men. As a result,

from 1957-2000, female student enrolment increased by a factor of 3.5 at the primary

school level and a startling factor of 36 at the secondary level (Ministry of Women and

Family Development, 2007). Starting from the 1970s, the number of tertiary education

institutions increased, thereby increasing the accessibility of receiving a tertiary

education. By 1996, the enrollment of women surpassed that of men at the tertiary level.

The percentage of women at the University of Malaya rose from 10.7% in 1959 to 51.3%

in local universities by 2000 (Ministry of Women and Family Development, 2007).

Although the overall number of women rose in all levels of education, gender

differences do exist depending on the course; for example, in vocational and technical

schools, 76% of students pursuing agriculture and commerce courses are women while

only 12% of students pursuing mechanical engineering are women (Ministry of Women

and Family Development, 2007).
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Although numbers of women studying engineering are low (similar to other

countries), Malaysia sets itself apart in the field of computer science. In the field of

computer science and broadly information technology, the percentage of women

enrolled is above 50%. By 1990, women in information technology courses in local

universities reached 51.4%. In combination with the ‘lost boys’ phenomenon, the surplus

of women indicates representation in many courses and fields; viewing the Malaysian

Higher Education Statistics from 2013, only Engineering majors show a minority of

women. In Mathematics, Science, and Technology, women comprise more than 60% of

enrolment numbers. The rapid increase of women in fields requiring high levels of

education cannot be understood without understanding educational policies that have

been passed in the last several decades.

As mentioned in the chapter prior, Vision 2020 set many goals and plans for

many aspects of Malaysian development. Through Vision 2020, Malaysia also

prioritized STEM curriculum in schools. In 1967, the Malaysia Higher Education Planning

Committee recommended for more upper secondary school students to enroll in

courses in science and technology. A “60:40” enrollment policy goal was set; the goal

was to have 60% of students enrolled in a science track and 40% of students enrolled in

a humanities track (Curriculum Development Division, 2016). With more students

studying science course subjects, the objective was to produce more scientists,

engineers, and technicians to further the economic progress of Malaysia. By 2020,

Malaysia aimed to have more than one million specialists in STEM, broken down into

industries seen in the figure below. Different STEM related legislation enacted in
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Malaysia push for organizations to become more inclusive, provide leadership training

to both men and women, and are based on the belief that women bring different and

unique capabilities to the workplace.

The agenda of placing students on a STEM track is evident when viewing how

students are placed and divided into different tracks during secondary school. As of

2016, 42%, not 60%, of students study STEM in Malaysian secondary schools

(Curriculum Development Division, 2016). The STEM track consists of roughly 15 hours

of coursework in STEM subjects. Malaysian secondary schools place students in the

STEM track via an opt-out system. Students who achieve high academic results (i.e.

receive an A or B grade) are automatically placed in the STEM track unless there is an

objection from the student or from their parents (Curriculum Development Division,

2016). In reality, it is unlikely for the student or parents to object as the school likely
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prioritizes the STEM track in terms of resources. Studies from the Curriculum

Development Division in 2015 found that this opt-out system has increased the number

of female students studying STEM in upper secondary school, especially as girls tend to

perform academically higher on average than boys. For example, 13% more girls than

boys received high grades in mathematics and 11.3% more girls than boys received high

grades in science; this study also found that this system improved the girls’ self-esteem

and confidence (Curriculum Development Division, 2016).

In order to achieve the 60:40 goal, Malaysia also built schools dedicated to

science as well as girls’ only schools dedicated to science. Since 1939, 84 girls’ day

schools have been built, with 6 of them as residential STEM schools (Curriculum

Development Division, 2016). A case study of three girls’ schools found that students

are very active, less inhibited, and unafraid to express themselves freely; girls’ only

schools nurture their students to be assertive, face challenges, and become more

independent since “there are no boys to do the ‘boys stuff’” (Curriculum Development

Division, 2016). In focus groups, it was found that girls benefit from positive stereotypes

such as “girls are ambitious” and “girls have a clear vision of the future compared to

boys”, encouraging them to go to university (Curriculum Development Division, 2016).

In addition to an opt-out system that pushes more girls into a STEM field and

career and girls’ only schools, the Malaysian government has also worked to improve

the gender equity of science curriculum. In Malaysia, STEM curriculum begins as early

as pre-school, and so the creation of a gender inclusive curriculum is important. The

curriculum development division of the Malaysian Ministry of Education works to design
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textbooks and curriculum to be gender neutral in its learning objectives as well as

teaching activities (Curriculum Development Division, 2016). In 2015, the Malaysian

government approved a proposal to work collaboratively with UNESCO to strengthen the

STEM curriculum for girls; this initiative includes training and resource packs for

gender-responsive STEM education (Khalid, 2018). The Curriculum Development

Division also emphasizes the need for equal representation of men and women in the

curriculum development teams to reduce gender bias (Curriculum Development

Division, 2016). Unfortunately, I was not able to find examples of this curriculum or learn

more about the exact methods used to create gender neutral or gender-responsive

STEM curriculum.

Malaysia has great disparities in access to education and education resources

due to a gap in urban and rural areas, and thus besides the creation of gender inclusive

curriculum, work also needs to be done to close the geographical resource gap. Since

the quality of schools differ greatly in Malaysia depending on proximity to the city, some

attempt has been made to level the playing field for all. Launched in 1992, the

Computer-in-Education program emerged as an attempt to bring computer education

into rural schools (Abas, 1995). 60 rural secondary schools were chosen out of over

1,400 schools, and these schools were often located in rubber estates, oil palm estates,

paddy fields, or rain forests “in the middle of nowhere” (Abas, 1995). Some schools do

not have telephones, others are only accessible by boat. Rural schools were chosen as

an attempt to close the resource gap found between urban and rural schools. Each

school received 20 PC computers and a printer, and teachers were chosen from each
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school to train and become computer teachers (Abas, 1995). However, it became

apparent that while student excitement for computer curriculum was high, the teachers

lacked proper understanding and training. For many of the teachers, this program was

also the first time they had exposure to computers. Electrical surges in schools prone to

lightning attacks, corrupted hard disks, and other hardware related issues also impacted

the efficiency and effectiveness of computer lessons (Abas, 1995). In these rural

schools, teachers were asked to teach computer literacy lessons. However, teachers

with less experience felt underprepared and uncomfortable in teaching these computer

lessons to students (Mukti, 2000). Although attempts were made to encourage

computer literacy learning in rural schools, the government did not provide teachers

with enough resources to fully maximize the effectiveness of the program.

More recently, the Malaysian Ministry of Education has struck partnerships with

large corporations such as Microsoft to advance initiatives to promote STEM education

in Malaysia. In 2019, the STEM4ALL education initiative was announced, aiming to

advance STEM education for all Malaysians (Gnaneswaran, 2019). The Universiti

Teknikal Malaysia Melaka was also chosen to pilot the ‘Microsoft Professional Program

for Data Science Curriculum’ (Gnaneswaran, 2019). The announcement event featured

two 10-year-old girls, one Chinese and one Malay, who are involved in STEM inventions

and projects. While the details of the initiative are unclear in terms whether there are

specific programs or funds geared to girls in STEM, this partnership once again signals

Malaysia’s commitment to promote STEM education.
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In the sixty years since independence, Malaysia has made tremendous strides in

terms of economic development and access to education opportunities. Women are

better educated, participate at much higher rates in the labor force, and are protected

under the law for many important issues such as domestic violence. Due to the

importance of technology in Malaysia’s continued progress towards economic

development, economic and education policies have both prioritized STEM education.

Policies like the 60:40 goal and the creation of girls’ only schools have pushed for the

participation of women in computer science. After understanding the economic

priorities and education policies put in place in the last several decades, how women

make up the majority of the computer science department in Malaysian universities

becomes more clear.
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III. Understanding the Role of Gender in Technology

Today, computer science is a male-dominated field in many countries. A quick

Google Images search of the phrases “software engineer” or “computer scientist”

results in a majority of photos of men with their laptops and complicated-looking code.

Although women are underrepresented in the field of computer science in countries

such as the United States, this wasn’t always the case; in fact, during World War II,

women made up the majority of programmers, and programming was seen as a

feminine occupation in the United States (Abbate, 2012). Women programmers hired by

companies such as Raytheon and IBM in the 1950s and 1960s said that “it never

occurred to any of us that computer programming would eventually become something

that was thought of as a man’s field” and “it really amazed me that...men were

programmers, because I thought it was women’s work!” (Abbate, 2012). In 1967, there

were so many women programmers that Cosmopolitan magazine published an article

entitled “The Computer Girls”; the article mentioned that women programmers could

make up to $20,000 a year -- or more than $150,000 in today’s money (Thompson,

2019). However, even with high numbers of women involved in computing, when it came

to building and designing hardware, roles were gendered. The computer hardware

design was mainly done by men. On the hardware side of this early work, women’s work

was constrained to presumably less intellectually demanding work, performing the

assembly work of components and following the instructions of others (Abbate, 2012).

Unlike computer science and programming, engineering has had a history of

gender imbalance. Perhaps due to the hardware aspect of engineering and the need for
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a strong mathematics and physics background, general society highly valued engineers

as an occupation (Abbate, 2012). The word “program”, associated with engineering, also

increases the status of computer work by word association. Compared to engineers,

programmers were seen as a lower status, because women were programmers and

most engineers were men. While engineers worked with hardware components using

design thinking and problem solving skills, the programmers needed patience,

persistence, and capacity for detail, all traits associated with women. As the title

“programmer” became known more commonly as a software engineer, incorporating the

title of engineer, it is possible that computer science became less inviting to women,

even though the gender association is purely socially constructed.

By the late 20th century, this culture of women in computer science had changed.

In the 1990s, a study showed that more than half of the families kept their personal

computers in locations primarily accessed by the father or son in the home; with the

accessibility of computers at home, boys were more likely to be invited to engage with

computers with their fathers while girls were given dolls and toy kitchens (Fisher &

Margolis, 2002). Margolis and Fisher found through interviews that at the university

level, there was a stereotype that one had to be in front of a computer screen 24/7 in

order to be seen as a “real programmer” (Fisher & Margolis, 2002). Another narrative of

how the feminine field of computing in the United States became a masculine field is

that the women were actively recruited during World War II wartime efforts, in which

male labor was scarce. The famous Rosie the Riveter propaganda was an example of a
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push for women to take wartime jobs. However, after World War II ended, the women

were no longer needed.

Viewing the history of gender representation in computer science in the United

States shows how gender roles in career fields like computer science are mutable and

dependent on cultural values and stereotypes. Similar to the United States, in Malaysia,

the participation of women in the paid labor force and the field of computer science was

in part due to the economic demands of the time and is affected by culture and gender

stereotypes. Situating findings from previous chapters of Malaysia’s history, culture, and

economic and educational policies, this chapter will view the Malaysian gender parity in

computer science with a feminist lens, delving into feminist theories of gender and

labor, the double burden of women in the workplace, and intersectionality of gender and

ethnicity. Through a feminist lens, we can evaluate and better understand how Malaysia

has reached gender parity in computer science.

Feminization of Labor

With the global increase of technology in all aspects of everyday society, the shift

to the information age has many implications for the type of labor produced by women

due to the shifts in the skillsets of jobs in demand. With the decline of the

manufacturing sector and the increase of service jobs, a feminization of labor has

occurred, referring to the increased proportion of women in the labor force and a shift in

types of work produced. The transition to a service based economy arguably benefits

women since they are associated with service work; for example, women are typically

overrepresented in service jobs such as clerical work, health and education professions,
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and other “care” work (Wajcman, 2008). Furthermore, as society prioritizes digital

communication and work, the separation between work and home is eroding, even more

so now with the onset of the COVID-19 pandemic. Now, people have the ability to work

from home in many industries due to the development of wireless networks and

telecommunication, and with the prevalence of personal laptop computers and

smartphones, work also enters the home sphere in the form of both paid and unpaid

labor.

Wajcman notes that in the United States, even when the proportion of women

increased overall in the workforce, it did not necessarily translate to a gain in leadership

positions at the same rate (Wajcman, 2008). The development of technology has the

capability to change gender expectations and stereotypes, but it can also reinforce

existing structures, especially as men continue to hold power in the form of managers

and CEOs. Like the United States, the participation of women in the workforce has also

greatly improved over the past few decades in Malaysia. Data aligns with Wajcman’s

observations in that Malaysian women working in the field of information technology on

average take longer to receive promotions compared to their male colleagues (Ng,

1999).

The increase of women in the paid workforce is a precursor for having a

significant proportion of women working in the field of computer science and is a

catalyst for women to study computer science. As the proportion of women in the

Malaysian workforce increases, this shift has many implications for the economy and

workplace policies. On the surface level, paid labor gives women more economic
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opportunities and independence. On the other hand, paid labor outside of the home

does not mean that unpaid labor in the home is diminished. Furthermore, although more

women are joining the paid workforce, they still face struggles and barriers such as

getting promoted to leadership positions. The next section will detail the double burden

-- the expectation for women to balance both work and family.

The Double Burden

The double burden refers to the strain and conflict women face in balancing the

demands of their work life and family life. The term became popularized after

Hochschild and Machung’s 1989 book The Second Shift that investigates working

couples in the United States in the late 20th century. With the feminization of certain

forms of work, women began to have more paid opportunities outside of the home

sphere. However, their work did not diminish inside the home as mothers, wives,

homemakers, and care-takers. Hochschild and Machung found that despite women

entering the paid workforce, they continued to take care of most of the unpaid

household and child care duties, often leading to feeling of guilt and inadequacy, marital

tension, and a lack of sexual interest and sleep (Hochschild & Machung, 1989).

In Malaysia, the combination of the increased percentage of women in the labor

force in the last few decades with the traditional family values of Malaysian-Muslim

culture directly contributes to this double burden. It is evident that while young women

in Malaysia are eager for pay, they are also thinking about their role in marriage and

family. In interviews with young Malaysian women, Joseph (2014) found multiple

women sharing aspirations of having material wealth through their independent income
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while also emphasizing the importance of getting married and having a family. For

example, Pumitha wishes to “save up a lot of money...for an easy future. To be able to

buy a car...also with money...it is easier to have children and bring them up. I will get

married at 25” (Joseph, 2014). Malay-Muslim girls also mentioned similar goals:

“marriage...at 26. Both of us are saving money now...to buy a house...buy a car...have

our own property. I will continue to work after I get married” (Joseph, 2014).

In Malaysia, through the limited data available, it is clear that there is a great

imbalance between the amount of household work done by the man and woman in the

family. In rural areas, around 80% of women spend at least 4 hours on housework each

day, with 39% of women spending around 7 hours on housework each day; meanwhile

81%, a large majority, of men did no housework at all (Yun, 1984). Noor (1999) found

that working Malaysian women spent on average 3.18 hours each day on housework

whereas men spent only 1.36 hours per day. Studies show that present day, domestic

duties continue to be the main responsibilities of women in Malaysia (Boo, 2018).

Furthermore, one survey found that 93% of Malaysian men preferred their wives to stay

at home to spend time with their children (Yun, 1984). At large, employment is seen as

secondary to the main role as a mother and secondary to domestic responsibilities

(Yun, 1984). However, the research is sparse in this area, and many of the studies are

done more than two decades ago and may not be as relevant in today’s technological

age.

In addition to the gender imbalance in household chores, whether women join the

paid labor force in the first place is affected by family obligations. In traditional
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households, whether a woman joins the workforce or not is determined by male

members of the household, especially since working outside of the home impacts the

time spent on household chores and raising children. Studies in Malaysia have shown

that mothers with young children below the age of 6 on average have reduced hours of

work in the home-based sector of handicraft (Rahmah & Fatimah, 1999). In fact, the

number of children has a negative impact on married women in the paid labor force;

with the addition of one child, the probability of being in the labor force decreased by

16.2-17.2% (Sulaiman et al., 2012). Due to the obligations associated with marriage and

having a family, marriage and family trends are changing in Malaysia. With more women

achieving higher levels of education and entering the labor force, the average age at

marriage has increased for females from 24.7 to 25.1 from 1991 to 2000 (Joseph,

2014). The average age of marriage differs depending on the ethnic group, with the

average age of a Malay woman at marriage in 2000 being 24.8, Indian woman being

25.4, and Chinese woman being 27 (Joseph, 2014). Along with a later marriage, total

fertility has also declined from 3.4 in 1995 to 2.4 in 2006 (Joseph, 2014). Although

lowering fertility rates are a general trend in countries advancing economically, it

supports the fact that having children and participating in the labor force are competing

forces.

Including and increasing the participation of women in the workforce is a first

step to gender equality. When women have the economic means and purchasing power,

then they have more of a voice and power in their daily decisions. However, the

presence of the double burden indicates that merely increasing the participation of
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women in the workforce is not enough. Expecting women to not only contribute labor in

the workplace while continuing their unpaid labor within the home sphere places unfair

pressure on them, perpetuating gender stereotypes and gender inequality. Yun (1984)

put it best: “Women will never achieve equality if the majority of women cannot give of

themselves so freely to their jobs as men…[due to the] responsibility for running the

home and rearing the children…, shared, only whenever convenient with other members

of society.”

Intersectionality of Gender and Ethnicity

Besides the feminization of labor and the double burden, another important

framework to view gender parity in Malaysia is intersectionality. Intersectionality was a

term coined by Kimberlé Crenshaw in 1989 to describe the oppression experienced at

the intersection of multiple marginalized identities. In Crenshaw’s work, she describes

the layers of different forms of oppression for African American and Latina women

based on race and gender. Intersectionality is extremely pertinent to the case of

Malaysia. In a country as ethnically divided as Malaysia, ethnicity is an integral part of

every Malaysian’s identity. The importance of and differences between ethnicities has

traversed through Malaysian history, tracing its roots back to colonization and the

specialization of labor and separation of class between the Chinese, Indians, and native

Malays. In determining social class status, education level, and income, a Malaysian’s

ethnicity arguably is just as important as their gender. Therefore, it is impossible to

consider gender in the workplace and gender parity in the field of computer science
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without an intersectional lens that includes gender and ethnicity as well as class and

religion.

An acute awareness of ethnicity is threaded in the fabric of Malaysia. Special

treatment for particular ethnic groups began with the independence of Malaysia as a

country. A political compromise was made such that the Malaysian civil service would

have a 4:1 ratio of Malays to non-Malays (Joseph, 2014). The installment of this quota

made a great impact on the representation of Malay people in the civil service; from

1957 to 1970, the proportion of Malays in civil service increased from 34.6% to 86.6%

(Joseph, 2014). In addition to quotas, the languages and schools that students attend

differ by ethnicity. Malays typically speak Bahasa Malaysia, or Malay, the official

language and learn English in school; on the other hand, Chinese students mainly speak

Mandarin or other dialects and learn Bahasa Malaysia and English at school (Boo,

2018). The majority of Malays attend government-funded national schools that teach in

Malay, while Chinese students attend primary national-type schools that are partially

funded by the government and use Mandarin as the primary language of instruction

(Boo, 2018). Therefore, there is a clear division between ethnicities structurally speaking

through both quotas/affirmative action and the foundations of the education system.

In the latter half of the 20th century, quotas and affirmative action were

introduced in other aspects of life including business and education. The New

Economic Policy favored the native Malay in higher education, providing government

scholarships and admitting Malay students with lower grades (Joseph, 2014).

Furthermore, banks had to set aside a certain percentage of loans to native Malay
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businesspeople. Although the motive was to improve the education level and overall

economic and labor force participation of the native Malay, the overt addition of

affirmative action and quotas also affects relations and tensions between ethnic

groups. Furthermore, data is missing on the breakdown of ethnicity in educational

sectors from institutions, making it difficult to assess whether women from different

ethnic backgrounds enjoy equal access to education and career opportunities.

Affirmative action towards one ethnic group has serious implications for

stereotyping and ethnic division. In interviews with Malaysian high school girls, students

would overtly say that “Malay girls are lazy” and “some of the Malay girls think that

being a Malay makes it easier to get a scholarship. So they don’t really care” (Joseph,

2014). When it is clear that academic expectations are different due to skin color  and

family history, it creates hierarchies, clear divisions of “us” and “them”, and stereotyping

on the intelligence of an entire ethnicity. For example, Joseph (2014) finds that some

schools have implicit hierarchies in which most of the girls at the top in terms of

leadership and academic performance are Chinese, whereas Malay girls are towards the

bottom.

Ethnicity intersects with gender and class as well. Women of the poorer working

class suffer from the oppression of lower wages, weaker bargaining power, and longer

working hours. Poor women feel a greater burden of the double burden and are also

more likely to face sexual discrimination and social prejudices (Yun, 1984). For poor

women, the need for paid labor is urgent in order to support their families; therefore,

when facing discrimination in the workplace, they may be less likely to speak up.
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Women in lower or working classes have less opportunity to pursue higher education or

resources to find better jobs and career advancement. Since they have low wages,

working in factories for example, they have less power to fight for higher wages or

better employee benefits. Lastly, unless women have support from extended family

such as grandparents, limited income also means they are responsible for most of the

household chores and childcare, since women with low income often cannot afford to

pay for outside help. All of these factors disadvantage poor women, essentially trapping

them in the perpetual struggle to get by.

In viewing Malaysia’s field of computer science with an intersectional lens, it

becomes clear that ethnicity, class, gender, race, and other identities affect one’s access

to opportunities to enter university to study computer science and subsequently obtain

a job in the technology industry. Coming from a family with the financial means to

support a university education is a prerequisite for any student studying computer

science. Therefore, viewing the computer science gender parity in Malaysia with an

intersectional lens is valuable, as it sheds light on how multiple layers of oppression

affect a woman’s ability to participate in computer science and highlights the inequities

that still exist.

Conclusion

The feminization of labor, the double burden, and the intersectionality of gender,

ethnicity, and other identities are vital to understanding gender parity in computer

science in Malaysia. In particular, contextualizing the nuances and complexities in the

relationships between culture and history is necessary to understand the long-lasting
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effects of colonialism on ethnic divisions and the impacts of religion on the

expectations of a woman in Malaysian society. The feminization of the Malaysian

workforce was in part due to the economic development and economic agenda of the

Malaysia government. Although giving more women economic freedom does increase

their purchasing power and voice in society, increasing representation of women in the

labor force did not decrease their expectations of unpaid domestic labor within the

home sphere. Given many Malaysians are Muslims, the traditional definition of a

nurturing, motherly, child-rearing woman still applies, creating a double burden by

expecting women to do it all both inside and outside the home. Ethnic tensions and a

blatant ethnic divide are the lasting effects of colonization and are evident in many

aspects of society, including schooling from a very young age and different career

prospects and opportunities. Therefore, an intersectional lens is needed to understand

the interactions between the multitudes of every individual’s identities.

In order to combat the gender inequities in computer science in Malaysia and

beyond, we have to understand that women are systematically disadvantaged due to

societal expectations and gender stereotypes. Viewing the history of computer science

in the United States, women were systematically cut out of the field, devalued as

programmers, and pushed out of the field of computer science as the United States

began to rapidly technologically advance. The challenges that women face are

compounded in Malaysia depending on ethnicity, since entrenched stereotypes for

ethnicities and quotas for education exist based on ethnicity.  For women of lower

income households and backgrounds, achieving access to computer science higher
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education is almost impossible. Therefore, as we work to understand the gender parity

in computer science in Malaysia to potentially apply learnings to other countries,

viewing multiples identities together with a feminist lens is necessary to fully

comprehend and combat the oppression that women undergo in the field of computer

science.
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IV. Lessons from the Case of Malaysia

When reading about gender parity and gender inequality in computer science, the

vast majority of existing research concerns Western countries such as the United

States. One could argue that because there are more organizations and institutions

working to increase female participation in computer science in the United States and

more funding allocated through nonprofits and government organizations, there is more

data and research forced on the Western space. However, that does not diminish the

importance of sampling data and conducting research in all cultural and historical

settings to create a well-balanced international understanding of the computer science

gender gap. Importantly, the colonizer-colonized relationship historically sidelines

stories and achievements of colonized nations, often dismissing or seeing research and

data collection in the colonized countries as irrelevant.

Lessons Learned from Malaysia

Stepping away from the Western-centric research of the computer science

gender gap, this investigation provides a detailed dive into how Malaysia has emerged

from Southeast Asia as a leader in achieving gender parity in computer science.

Malaysia is unique in its long history of colonialism, the rise of Islam in the late 20th

century, and its push for rapid economic development since independence in 1957.

Colonialism from the British, Dutch, and Portuguese has led to underlying ethnic

tensions and hierarchies that permeate most aspects of society even today due to early

specialization and division of work by ethnicity. The rise of Islam reinforces the
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traditional gender roles of a woman, emphasizing the importance of motherhood and

family values. Nevertheless, the push for economic development has greatly increased

the female participation in the labor force, including the technology sector. Education

and economic policies have greatly prioritized STEM subjects, pushing high academic

achievers into fields like computer science. In combination with the “Lost Boys”

phenomenon, or the phenomenon that more women enroll in universities than men, as a

result, more women are studying computer science and information technology at the

university level.

The case of Malaysia teaches us that the gender parity statistic is not enough to

evaluate gender equality in a society. Through viewing the culture and history of

Malaysia, it becomes clear that women are still subject to gender stereotypes and

societal expectations. In the workplace, they are still less likely than men to be

promoted. In the home, women are still expected to be the main caretakers of children

and family. Interviews with high school students in Malaysia expose the stereotypes and

expectations of different ethnic groups in terms of academic achievement, work ethic,

and future career prospects. Lastly, while Malaysia has made tremendous progress in

passing legislation to protect the rights of women in cases such as policies on

domestic violence and workplace harassment, there is still room for improvement.

Therefore, the case of Malaysia provides an interesting opportunity to reimagine

and re-understand the possibilities and boundaries of the computer science gender gap.

There may not be a clear path to success, but the case of Malaysia shows that it is

possible. Although it may not be perfect, Malaysia has reached gender parity in
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computer science. Do we dare to dream of a world in which other countries such as the

United States achieve the same? What needs to change in order to reach that goal?

Recommendations for Going Forward

Firstly, Malaysia shows that while economic and educational policies are

important, the cultural values and stereotypes permeate societal values, determining

whether computer science/information technology is a suitable field for women.

Therefore, applying this lesson to other countries, more resources should be placed into

reframing the definition of being a woman in technology and the stereotypes of working

as a software engineer. For example, Malaysian women view information technology as

a suitable field because it is an indoors job, shielding them from the harsh conditions of

the outdoors as outdoor forms of labor are associated with masculinity. Perhaps in the

United States, we can work to shift away from the “tech bro” stereotype, a hardcore

public opinion of computer science, to one more accepting of all genders and identities.

We can begin to shift public opinion through mass media. The proliferation of

social media and entertainment through television shows and movies provides many

grounds in which to combat and push the current assumptions of being a woman in

technology. If popularized television shows such as Silicon Valley were reframed to

show the benefits of working in technology towards women, society’s views and

stereotypes could begin to change. A focus on cultural values could have a great impact

on the participation of women in the technology sector.

In addition to changing the cultural values around the technology industry, it is

increasingly important to consider the gender gap in computer science through an
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intersectional lens. Learning about the case of Malaysia makes the need for

intersectionality very clear; ethnicity, race, class, and more can play an influential role in

education opportunities and career opportunities. In countries like the United States

with a history of slavery and ongoing racial tensions, the increasing inequality gap and

the unequal education system are two examples of how different backgrounds and

identities can compound and contribute to marginalization in computer science. Thus, it

is necessary to support and fund organizations that work at these intersections,

supporting black high school girls from underprivileged communities or disabled

women in the technology industry for example to excel in the field of computer science.

For Educators

Call on girls in class. In classrooms, educators should give equal amounts of

attention to girls, calling on them during class and supporting them during classroom

activities. As the implementation of girls’ only schools in Malaysia has shown, students

in girls’ only schools are more assertive, more independent, and unafraid to express

themselves freely. This finding is also supported by research that shows how girls-only

mathematics classes offer a “degree of ‘emotional self-defence’” for girls, building

confidence that was retained even when returning back to mixed-gender classes

(Jackson, 2002). Research in Australia has found that although girls participate in

classrooms just as much as boys to answer teachers’ questions, girls participate in less

than half of overall classroom interactions (Beaman et al., 2006). Giving positive

encouragement for girls can improve their confidence in their ability as a student and
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learner, allowing them to apply their confidence to challenging fields such as computer

science in the future.

Invest in teacher training. The Computer-in-Education program, the Malaysian

program aimed to bring computer education to rural schools, was well-intentioned but

failed to provide proper teacher training to allow for effective lessons in computer

literacy. Research has shown that teaching quality is by far the most impactful influence

on students’ academic outcomes (Rowe, 2003). Thus, in addition to providing

opportunities for students to engage with computers early on in their education, more

resources should be allocated to ensuring the teachers are properly trained prior to their

lessons. For example, teachers could be required to enroll in an university-accredited

course about computer science and provided with a personal laptop to practice in their

own time.

For Non-Governmental Organizations

Shift social norms through virtue signaling. Experiencing stereotype threat, or the

risk of conforming to negative stereotypes about an individual’s racial, ethnic, gender, or

other identity, has been shown to have significant differences on intellectual ability

(Pennington, 2016). On the other hand, virtue signaling, or public messages that support

an opinion, can be influential in shifting social norms and thus public opinion (Tankard &

Paluck, 2016). Through interviews with young Malaysian women, the case of Malaysia

has shown that cultural values and stereotypes are important factors that affect

women’s participation in fields such as computer science. To change the current

stereotypes and cultural values around studying and working in the field of computer
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science, non-governmental organizations can push for public, well-known, and trusted

figures to publicly state their support for women in computer science through channels

of social media or entertainment to begin redefining the social meaning of a woman in

computer science and technology at large.

Work to close the access gap. Non-governmental organizations should focus

funding efforts to close the resource gap between urban and rural schools. In  countries

with increasing inequality gaps, a lack of resources also works to undermine the

proportion of women who study computer science. In Malaysia, rural schools

accessible only by water travel would have electrical surges or lightning attacks that

would damage the limited supply of computers and impact the effectiveness and

efficiency of computer lessons. Ensuring that every student has equal access to

learning opportunities in computer science regardless of their geographical location or

socioeconomic status is a key to encouraging all to pursue computer science.

For Policymakers

Take an intersectional approach to policy. Taking an intersectional approach to

developing policy is an underdeveloped concept, but creating intersectional policy

allows for awareness of multiple layers of inequality (Hankivsky & Cormier, 2011). It is

clear that many other identities such as class, race, and ethnicity in addition to gender

affect the proportion of women in computer science. In Malaysia, ethnic quotas have a

great impact on education and career opportunities. Therefore, when creating policies

that affect women, policymakers should be aware of the implications of the policies on

the intersectionalities of identities. In particular, policies should work to elevate those at
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the intersections of oppressed populations; for example, more resources should be

allocated to schools that serve girls in rural communities.

Push policies that support women. In Malaysia, even as an increased number of

women have entered the workforce, they continue to have the same amount of

responsibility and expectations in the home. This double burden can create conflict and

strain in a woman’s career decisions. Furthermore, data from Malaysian technology

companies show that women take longer on average to receive promotions compared

to their male counterparts. To encourage more women to join and stay in the workforce

as well as to study and later join the technology sector, policies need to support women.

Supporting women means requiring companies to take a gender-neutral approach to

hiring and promotions, improving welfare system coverage for childcare services, and

creating regulations to make workplaces safe for women.

For Nation States

Signal priority for women in technology. National policies have trickle down

effects. Many of Malaysian’s economic policies after independence prioritized

technological advancement, seeing technology as the key to economic growth and

development. This push for technology sector growth coincided with the increase of

female participation in the workforce. As seen in the Malaysian case, although national

policies and plans may not directly encourage women to join the field of technology, it

can play a pivotal role in signaling the importance or promise of joining the field. As

seen in Joseph’s interviews with young Malaysian women, career prospects matter.
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Thus, nation states can influence the participation of women in computer science by

signaling the importance of technology in national policies and plans for development.

Areas for Future Research

There are many areas in which this research project can expand and further the

understanding of the gender gap (or lack of one!) in computer science. As I was

collecting information and data for this thesis, I noticed that there is a great amount of

data missing for Malaysia. For example, data on the income of Malaysian women based

on their vocation, ethnicity, age, and more does not exist. Past the mid-2000s, updated

data on the proportion of women in the computer science and information technology

industry does not exist as well as data on the proportion of women at the computer

science academia level. Collecting this foundational data at a granular level and making

industries and structures more transparent would allow for a better understanding of

how intersectionalities of identities are impacted. In particular, data about women at the

academia level may be helpful in understanding how to make computer science

research more inclusive and welcoming towards women. Furthermore, this data would

also allow for a cross-comparison between the university, industry, and academia levels

for computer science in Malaysia.

In addition to better data collection, more region-specific research should be

conducted to understand the resource gap between rural and urban areas in Malaysia

and to explore comparisons of Malaysia with surrounding countries. To this day, there

are still great disparities in quality of education and access to resources between urban

and rural schools in Malaysia. Gaining perspective on the challenges that the students
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and teachers face in rural schools would allow for programs and policies to be put in

place that work to close this gap. In addition, surrounding countries like Singapore and

Indonesia share some similarities with Malaysia in characteristics such as demographic

makeup and culture. It would be interesting to investigate the gender gap in computer

science in these surrounding countries to better understand the impact of factors such

as policy and culture on the computer science gender gap.

Lastly, the interviews with women in computer science collected by Lagesen and

Mellström in the mid-2000s were insightful and helped to contextualize the motivations

of women studying and working in the field of computer science. Joseph’s “Growing up

female in multi-ethnic Malaysia” also used ethnographic evidence to understand

attitudes of high school students towards education, career aspirations, and more.

Since Malaysia has undergone rapid change in the last couple of decades, it would be

useful to revisit this approach and conduct interviews with Malaysian women in

technology, at the university, industry, and academia level to update the priorities of

women.

Conclusion

As someone who has experienced being the only woman in the room in

computer science classes and has run initiatives to close the gender gap in the United

States, prior to this thesis exploration, I had always assumed that the computer science

gender gap was universal. In high school, I attended an international week-long STEM

conference that featured only male speakers. When I stood up during an all-male Nobel

Prize Laureate panel to ask why women’s voices were not included in the conference, I
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received two responses: a big round of applause from the large audience of high

schoolers and a complacent answer from the Nobel Prize Laureates that the gender gap

would disappear one day. Discovering the anomaly of Malaysia and learning about the

culture and history of this country has been a great learning experience, allowing me to

dream of a world one day in which the computer science gender gap no longer exists

and women are free from the gender stereotypes they face in the workplace. I was

surprised to find that unfortunately, the computer science parity in Malaysia is still

reliant on gender stereotypes, only they are reframed and structured differently from the

stereotypes in the United States and other Western countries. I also was surprised at

how the effects of colonialism still linger and are palpable in the presence of ethnic

divides and stereotypes. Intersectionality plays an important role in understanding not

only the educational opportunities available to a woman, but also that the career

aspirations and ambitions of a woman are dependent on her religion, class, and

ethnicity.

In some ways, the results of this thesis are perhaps discouraging. Although

reaching gender parity in computer science is possible, the unique example of Malaysia

shows that there is no one-formula or correct solution to how to reach gender parity.

Instead, even in Malaysia, the gendering of occupations continues to persist, and

women in Malaysia still face societal expectations. However, the case of Malaysia does

show that gender parity is possible. For western countries like the United States to

reach similar computer science gender parity levels like Malaysia, it will require a

fundamental shift in the societal meaning of working in the technology industry as well
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as support for those who are marginalized at the sidelines. In addition, it will require the

combined efforts of many, including non-governmental organizations, educators,

policymakers, entire nation states, and more. Through economic and educational

policies that will set the overarching direction towards progress and efforts to change

the stereotypes and the cultural definition of a woman in technology, we can begin to

propel change towards gender parity.
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