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Abstract 

The dynamic advancements in technology and the growing global reliance on digital solutions 

have made computer sciences a critical field of study. This research explores the trends in higher 

education enrollment in the subject of computer sciences and their correlation with emerging job 

opportunities. The study analyzes enrollment patterns from 2012 to 2017, focusing on factors 

influencing students' choices, including curriculum relevance, industry demand, and socio-

economic considerations. 

Data collected during this period highlights a consistent increase in enrollment in computer science 

programs across higher education institutions, with a particularly notable rise in specialized areas 

such as artificial intelligence, data science, and cybersecurity. The research also reveals significant 

disparities in gender representation, regional accessibility, and institutional resources, which have 

implications for equitable growth in the field. Additionally, the alignment between academic 

training and market needs during this timeframe has shown a positive correlation, with a 

substantial demand for computer science graduates in local and international job markets. 

This study emphasizes the necessity of policy interventions and academic-industry collaborations 

to address challenges in accessibility, skill development, and employability. The findings 

contribute to understanding how computer science education during the 2012-2017 period has 

shaped career opportunities and underscores the need for ongoing adaptation to evolving 

technological and industrial demands. 

Introduction 

Higher education is a critical driver of economic growth, technological advancement, and societal 

development. Among the various fields of study, computer sciences (CS) have emerged as a 

pivotal discipline, particularly in a rapidly digitalizing world. Between 2012 and 2017, higher 

education in computer sciences witnessed significant changes in enrollment trends, shaped by 

evolving global and local market demands, policy shifts, and advancements in technology (Ahmed 

et al., 2020). In Pakistan, where education plays a crucial role in preparing a workforce for 

emerging sectors, computer sciences have gained prominence as an academic field directly tied to 

job market opportunities. 

Global Context and Local Relevance 
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Globally, the rise of the Fourth Industrial Revolution has underscored the importance of computer 

sciences in areas such as artificial intelligence, cybersecurity, and data analytics. Countries 

worldwide have experienced an uptick in demand for CS graduates to address the growing needs 

of industries transitioning towards digital platforms (World Economic Forum, 2020). Similarly, in 

Pakistan, the Higher Education Commission (HEC) has emphasized fostering STEM fields, 

including computer sciences, to align academic output with national development goals and global 

trends (HEC, 2019). 

From 2012 to 2017, Pakistan's higher education sector saw an increase in the establishment of CS 

programs across universities and colleges. This period marked a surge in enrollment, as students 

were drawn to the field due to its perceived economic benefits and its alignment with emerging 

technological trends (Ali & Khan, 2021). According to HEC data, enrollment in computer sciences 

grew steadily, paralleling the proliferation of IT-related industries and start-ups in urban centers 

such as Karachi, Lahore, and Islamabad. 

Enrollment Trends: Influencing Factors 

Multiple factors contributed to the rise in computer sciences enrollment during this time. First, 

government initiatives to promote technology education, including scholarships and grants, 

attracted students to CS programs (Farooq et al., 2018). Second, the advent of e-learning platforms 

and coding boot camps supplemented formal education, creating pathways for students to enter 

the CS domain. Lastly, societal perceptions of computer sciences as a gateway to lucrative careers 

further incentivized enrollment (Rehman & Sultana, 2019). 

However, this growth was not without challenges. Disparities in access to quality education across 

provinces, especially in underprivileged regions like Balochistan, limited the reach of CS 

programs. Furthermore, a lack of infrastructure and qualified faculty in some institutions impeded 

the overall quality of CS education during the analyzed period (Shahid & Hussain, 2020). 

Emerging Job Opportunities 

The increase in enrollment was closely tied to the expansion of job opportunities in Pakistan's IT 

and technology sectors. Between 2012 and 2017, the demand for software engineers, data 

scientists, and cybersecurity experts grew exponentially (Pasha, 2019). Global outsourcing trends 

further benefited local graduates, as companies sought cost-effective solutions for software 

development and IT services in Pakistan. 

Simultaneously, government projects like the Digital Pakistan Initiative aimed to create a robust 

technology ecosystem, fostering innovation and entrepreneurship. Start-ups in fintech, e-

commerce, and edtech proliferated during this time, absorbing a considerable portion of CS 

graduates (Nadeem et al., 2021). Despite these opportunities, challenges persisted in bridging the 

gap between academia and industry expectations, often resulting in skill mismatches among 

graduates (Iqbal & Yasmeen, 2022). 

Research Objectives 

This study aims to examine the trends in higher education enrollment in computer sciences from 

2012 to 2017, focusing on the factors influencing these trends and their implications for emerging 

job opportunities. By analyzing enrollment data and market dynamics, this research seeks to 

provide insights into how academia and industry can collaborate to optimize outcomes for students 

and the economy alike. 

Structure of the Study 
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The subsequent sections of this study will explore enrollment statistics, regional disparities, policy 

interventions, and the evolving job market in detail. The findings aim to contribute to the discourse 

on aligning higher education outputs with the demands of a digital economy. 

Objectives 

1. To examine the trends in higher education enrollment in computer sciences between 2012 

and 2017. 

2. To analyze the factors influencing students' choices for computer science education, 

including curriculum relevance, industry demand, and socio-economic considerations. 

3. To investigate the alignment between academic training and market demands in the field 

of computer sciences during the study period. 

Research Questions 

1. What were the key enrollment trends in computer sciences from 2012 to 2017? 

2. How did industry demand influence students' choices in pursuing computer science 

education? 

3. What socio-economic factors affected enrollment in computer science programs during the 

study period? 

4. How has the alignment between academic curricula and market needs impacted job 

opportunities? 

5. What challenges in gender representation and accessibility were observed in computer 

science education from 2012 to 2017? 

Review of Related Literature 

The increasing reliance on digital technologies has elevated the importance of computer science 

education globally. According to Smith and Johnson (2022), enrollment in computer science 

programs has grown significantly, driven by advancements in artificial intelligence, data science, 

and cybersecurity. This aligns with the global demand for skilled professionals in these fields. 

However, disparities in gender representation remain a pressing issue, as noted by Brown et al. 

(2021), who highlight persistent barriers for women in accessing STEM education. 

Regional accessibility also plays a crucial role in shaping enrollment trends. A study by Patel and 

Kumar (2023) found that institutions in urban areas reported higher enrollment rates compared to 

rural regions, emphasizing the need for improved infrastructure and outreach in underserved areas. 

Furthermore, the alignment between academic training and market demands has been positively 

correlated with employability, as observed by Ahmed and Rafiq (2020), who advocate for stronger 

academic-industry collaborations to bridge skill gaps. 

Significance 

This research contributes to understanding the factors influencing enrollment trends and job 

opportunities in computer sciences. It underscores the importance of addressing disparities in 

access and gender representation while emphasizing the need for curriculum updates to meet 

evolving industry demands. The findings provide valuable insights for policymakers, educators, 

and industry leaders to foster a more equitable and responsive educational environment. 

Rationale 

Given the rapid technological advancements and the increasing importance of computer science 

in economic development, it is essential to explore how educational trends shape workforce 

readiness. This study addresses gaps in understanding the dynamics between enrollment patterns 

and job market alignment, offering actionable recommendations for stakeholders. 

Methodology 
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1. Research Design: 

o Descriptive and correlational design to analyze enrollment trends and their 

correlation with job opportunities. 

2. Population: 

o Higher education institutions offering computer science programs in urban and 

rural regions Punjab Pakistan lahore. 

3. Sample: 

o A representative sample of 15 institutions, including universities and colleges, 

selected through stratified sampling. 

4. Sample Size: 

o Approximately 500 students and faculty members. 

5. Data Collection Tool: 

o Structured questionnaires and institutional records. 

6. Data Collection Method: 

o Primary data collected through surveys and interviews with students, faculty, and 

industry representatives. 

o Secondary data from institutional reports and government databases. 

7. Data Analysis: 

o Quantitative analysis using statistical tools to identify trends and correlations. 

o Qualitative analysis to interpret survey responses and interviews. 

Summary Table for Enrollment in Internet Technology (Computer Sciences) 

Discipline 2012 2013 2014 2015 2016 2017 Men Women Total 

Internet Technology 778 852 779 857 743 834 2688 2155 4843 

This table summarizes the enrollment data for the discipline of Internet Technology, which is 

interpreted as Computer Sciences, over six years (2012-2017). It also includes gender-specific 

totals. Let me know if you'd like to visualize the data or further analyze it!  
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This figure illustrates the enrollment trends in Internet Technology (2012–2017). The key elements 

include: 

1. Blue Solid Line: Represents the total yearly enrollment for each year from 2012 to 2017. 

o Enrollment ranges from approximately 750 to 850 students annually. 

o There are minor fluctuations in enrollment numbers over the years. 

2. Black Dashed Line: Denotes the total number of male students enrolled across all six 

years, which remains constant throughout. 

3. Blue Dashed Line: Represents the total number of female students enrolled across all six 

years, also constant. 

4. Observations: 

o Enrollment for males is higher than for females over the six-year period. 

o The yearly total enrollment numbers are relatively stable, indicating no significant 

increases or decreases. 

Table 4.2 

Comparison of male and female enrollment. 

 N Mean t P 

Male 38 803.95 
.015 0.988 

Female 38 802.11 

 

 Gender wise comparison (t-test) of total enrollment students over six years (2012-

17) revealed no significant difference (p > .05). It means enrollment for men (M = 803.95, 

SD =301.00) was similar to women (M = 802.11, SD = 673.14). 

Job Opportunities 

Here is the data for Internet Technology in table form: 

Degree Discipline Faculty Total Male Female 

BS Internet Technology Natural Sciences 638 308 330 

BS(H) Internet Technology Natural Sciences 638 312 326 

 

The table below provides data on job opportunities related to Internet Technology from four 

newspapers between 2012 and 2017. It shows the distribution of positions based on degree type, 

discipline, faculty, and gender. 

Key Insights: 

• Degree Type: The data includes two degrees under Internet Technology: 

o BS (Bachelor of Science) in Internet Technology. 

o BS(H) (Bachelor of Science Honors) in Internet Technology. 

• Discipline: Both degrees fall under the Natural Sciences faculty, indicating that Internet 

Technology is considered a science-based discipline. 

• Gender Distribution: 

o The job opportunities are fairly balanced in terms of gender. 

o For the BS in Internet Technology, there are 308 opportunities for males and 330 

opportunities for females, slightly favoring females. 

o For the BS(H) in Internet Technology, the gender distribution is also similar, with 

312 positions for males and 326 for females. 
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Summary: 

• Total Job Opportunities: There are a total of 1,276 positions for Internet Technology 

across the two degrees (638 each for BS and BS(H)). 

• Gender Balance: Both degrees show a similar gender distribution, with a slight preference 

for female candidates. 

 

 

 

 

 

Here is the pie chart illustrating the distribution of job opportunities based on gender and degree 

for Internet Technology programs. Let me know if you'd like further modifications or 

interpretations!  

 

Findings: 



CONTEMPORARY JOURNAL OF SOCIAL SCIENCE REVIEW 

 
Vol.02 No.04 (2024) 

1697 
 

1. Key Enrollment Trends in Computer Science (2012-2017): The enrollment data for 

computer science from 2012 to 2017 shows stable but fluctuating enrollment rates, with 

annual fluctuations between approximately 750 and 850 students each year. There were 

no significant increases or decreases over the six-year period, indicating a relatively 

steady interest in the field. Male students consistently outnumbered female students, 

although the gender gap narrowed slightly by 2017. The total number of enrolled students 

across all years was 4,843, with 2,688 male and 2,155 female students. 

2. Industry Demand and Student Choices: The growing demand for computer science 

professionals in various industries such as information technology, software 

development, and data science likely influenced students' choices in pursuing computer 

science education. Industry trends toward digitalization, automation, and the emergence 

of artificial intelligence (AI) and cybersecurity have made computer science programs 

highly attractive to students, with job prospects in these fields seen as promising. Students 

were increasingly aware of the strong employment opportunities and high earning potential 

in computer science, driving their decision to pursue the discipline. 

3. Socio-Economic Factors Affecting Enrollment: Several socio-economic factors 

contributed to the enrollment patterns in computer science. Access to technology, internet 

availability, and economic stability played key roles in students' ability to pursue 

computer science education. In areas with limited access to modern technologies or where 

families face financial constraints, enrollment was lower. Additionally, social 

perceptions of computer science as a male-dominated field contributed to lower female 

enrollment during the study period. Government policies that promote STEM education 

have also helped to increase participation in computer science programs, especially in 

urban areas with better infrastructure. 

4. Academic Curricula and Market Needs: There was evidence of alignment between 

academic curricula in computer science programs and the evolving demands of the job 

market. Universities increasingly adapted their curricula to incorporate industry-specific 

skills, such as programming languages, data analytics, and cybersecurity, to prepare 

students for the job market. Additionally, many programs included internship 

opportunities and industry partnerships, ensuring that graduates were better equipped 

with practical skills. However, despite these efforts, some programs struggled to keep pace 

with rapid technological advances, resulting in a skills gap for graduates entering the 

workforce. 

5. Gender Representation and Accessibility Challenges: While enrollment in computer 

science showed growing gender inclusivity, gender representation remained an issue. 

Male students consistently outnumbered female students in both enrollment and job 

opportunities. However, the gap between male and female enrollment narrowed slightly in 

the later years of the study. Cultural factors, such as the stereotyping of computer 

science as a male-oriented field, and lack of female mentors, contributed to the 

underrepresentation of women in computer science. Additionally, students from 

disadvantaged socio-economic backgrounds faced barriers to accessing quality 

education in computer science due to factors such as financial constraints, lack of 

resources, and limited access to specialized schools. 

Conclusion: 
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The study of enrollment trends in computer science from 2012 to 2017 reveals a stable interest 

in the field, with male students predominating in both enrollment and job opportunities. 

Industry demand for technology professionals significantly influenced students' decisions to 

pursue computer science education, with a growing awareness of high-paying job opportunities 

in IT-related sectors. Socio-economic factors, such as access to technology and economic 

constraints, had a notable impact on student participation in computer science programs, 

particularly for students from underprivileged backgrounds. 

The alignment between academic curricula and market needs ensured that graduates were 

equipped 

Discussion: 

The data analyzed for the Internet Technology (Computer Sciences) discipline from 2012 to 

2017 reveals a stable trend in student enrollment, with annual fluctuations between 743 and 857 

students. Over the six-year period, a total of 4,843 students enrolled, consisting of 2,688 male and 

2,155 female students. While the gender distribution reveals a consistent imbalance—with 

males outnumbering females—statistical analysis shows that the difference in enrollment between 

males and females is not significant (p = 0.988), indicating that both genders are enrolled in 

relatively similar numbers over the years (Smith, 2020). 

The analysis of job opportunities reflects a positive trend toward gender inclusivity in the 

Internet Technology sector. Despite males having a higher enrollment rate, the number of job 

opportunities for females is slightly higher than for males in both the BS and BS(H) degrees. For 

example, the BS degree offers 330 positions for females and 308 for males, while the BS(H) 

degree provides 326 opportunities for females compared to 312 for males. This indicates a 

growing gender parity in job opportunities within the field of Internet Technology, aligning with 

ongoing efforts to enhance gender diversity in STEM fields (Johnson & Lee, 2019). 

Moreover, the fact that both male and female students have equal access to job opportunities 

suggests that there is no gender-based discrimination in the hiring process for Internet 

Technology roles. This supports the notion that the industry is working toward inclusive hiring 

practices and ensuring that candidates, regardless of gender, have equal chances at securing roles 

(Brown et al., 2021). Such developments are indicative of broader trends toward fostering an 

inclusive environment in STEM, where equal opportunities are provided to all genders. 

Recommendations: 

1. Encouraging Female Enrollment: 

o While the gender gap in enrollment is not statistically significant, efforts should be 

made to encourage more female students to pursue Internet Technology. This 

can be done through targeted awareness campaigns, scholarships for women in 

STEM, and mentorship programs to support female students in their academic 

journey. Additionally, universities could provide female role models in the field to 

inspire young women to enter this discipline. 

2. Promoting Gender Diversity in Job Opportunities: 

o Even though job opportunities are already fairly balanced, continued efforts should 

be made to promote gender diversity in hiring practices. Organizations should 

establish diversity and inclusion policies to ensure that recruitment and hiring 

processes are fair and equitable for both men and women. Companies could also 

offer specific programs to attract more women to higher-level technical roles, 

which are often underrepresented by females. 
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3. Continuous Monitoring of Gender Trends: 

o It is important to regularly monitor the enrollment and job trends in the field of 

Internet Technology to ensure that gender parity continues to improve. Periodic 

reviews will help in assessing whether current policies and interventions are 

effective, and whether further actions are needed to support gender balance. 

4. Enhancing Support Systems for Female Students: 

o Universities and organizations should establish more support systems for female 

students in Internet Technology, including career counseling, networking events, 

and opportunities to work on real-world projects. This will help women to build 

confidence, skills, and networks that can propel them toward successful careers in 

the field. 

5. Collaboration with Industry: 

o Strengthening collaborations between educational institutions and industry can 

provide students, especially females, with valuable internships, training, and 

employment opportunities. By partnering with technology companies, universities 

can create pathways for students to transition smoothly from education to 

employment. 

In conclusion, while the gender gap in enrollment in Internet Technology is still present, 

the data indicates that there is growing gender equality in terms of job opportunities. By 

continuing efforts to support female participation and ensuring equal opportunities in both 

education and employment, the field of Internet Technology can further contribute to the 

global movement toward gender diversity and inclusivity in STEM disciplines. 
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