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Abstract: The implementation of the BSCS programme further strengthens the college’s 

computing and mathematics curricula. The BSCS programme will produce graduates to work in 

fields that span computational theory through modern development of computing solutions. BSCS 

provides a foundation that permits its graduates to adapt new technologies through different 

principal categories that include: designing and developing software; developing new ways to 

determine solutions to different problems in the computer sciences; and discovering new and 

better ways of using computers to approach real-world difficulties confronting our citizens. 

Graduates of the programme will gain a foundation and proficiency on processes that handle 

and manipulate large amounts of information that have applications in business, education, game 

theory, modeling, health, information security, life sciences, manufacturing, and other related 

careers. 
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I.  INTRODUCTION 

Education is an essential mechanism for an individual to cultivate the knowledge and abilities, as well as to derive a sense 

of purpose in their job and to alter their well-being. This contributes to the growth of employability by developing individuals who 

are competitive and have good work ethics. As a result, education, particularly at the postsecondary level, requires assistance from 

institutions of higher learning, often known as Higher Education Institutions. 

Higher education institutions in the Philippines have a duty to create competent human resources in the Philippines and 

worldwide. Given industry workforce needs and university funding constraints, rationalizing curriculum offerings has become a 

critical management challenge. [1] The guidelines specified by the authority from higher education serves greater support within 

the management of colleges and universities in rationalizing program offerings in order to produce competitive individuals that 

will also benefit the human resource in the Philippines. 

In each nation's endeavor to attain the required degree of development, higher education institutions are regarded the key 

suppliers of quality personnel, technology, and knowledge. Education is both a present necessity and a future demand. Educational 

programs that are useful to society must be available across the world. Not only is it critical to provide educational programs that 

fulfill current requirements as well as anticipated future demands, but it is even more critical to guarantee that the programs are of 

high quality. [2] The availability of different programs in an institution encourages students to choose the field intended for them. 

This will also aid the student to identify the institutional qualities and features to be chosen. Thus, the satisfaction of learning and 

developmental growth will be greater than with no option. 

The Polytechnic College of Botolan was established to provide education to Botoleños through different tertiary 

programmes: education programme and information technology programme. The BSIT (Bachelor of Science in Information 

Technology) is one of the course offerings within the college. The BSIT curriculum was supported by the concept for several years 

of entry into this profession wherein it started with application programming. With the introduction of miniaturization and 

therefore the distribution of computing both organizations and to individuals within the broader population, other information 

technology related careers like computing repair and networking became more popular. However, the business model for 

information systems continuously evolve and also the power of technology continues to alter the profession for those individuals 

pursuing a career during this area. As an example, the outsourcing and high order development tools have reduced the amount of 

traditional application programmers. Organizations that are large and little have shifted from in-house development of applications 

to purchased software. 

In partial response to the K-12 programme, the ICTP (Information and Communications Technology Program) faculty in 

2017 and 2018 modified the curriculum for the BSIT (Bachelor of Science in Information Technology) to accommodate the 

incoming K-12 programme students, and also to be inclined with the CHED Memorandum Order No. 25 Series 2015 and CMO 4 

s. 2018. While Bachelor of Science in Information Technology curriculum offers students with knowledge about programming 

languages, operating systems, web design, and database management systems the said course also highlights network management 

and security, computer hardware and support and operating systems administration. Thus, the BSIT programme approaches 

different branches of IT that serves as specialization. The IT industry also requires more skilled workers, in computing jobs, such 
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as Software Engineers; Systems Software Developers; Research and Development Computing Professionals; Application 

Software Developer; and Computer Programmers. 

The coronavirus (COVID-19) pandemic is likely to cause changes in people's lifestyles right now, regardless of where 

they live in the world. The same can be said for enterprises of all kinds, which have had to govern on the fly when limitations are 

imposed to halt the outbreak's growth. Much of the global economy has come to a standstill as a result of the process. However, 

one business has been relatively unaffected by the epidemic. It's the IT world, which has swung into high gear to meet the 

unexpected need for remote working and collaboration solutions as the bulk of businesses have gone digital-only. The shift has 

been so abrupt and drastic that it's unclear how (or even if) firms will ever return to their prior ways of doing business.  

According to Forbes (2020), IT companies were one of the industries that thrived throughout the epidemic. According to 

Business INSIDER, the video game business, which is also tied to IT, outperformed the sports and entertainment industries 

combined. [3] Polytechnic College of Botolan assured the quality of education even during the pandemic. The IT Department led 

by Paul F. Asuncion developed a Learning Management System to extend the education to the homes of PCB students.  

  

As part of the advancement and continuous improvement of the institution, the Polytechnic College of Botolan is eager 

to accept new challenges in order to support the goal and objectives of the Commission on Higher Education (CHED). Despite of 

the difficulties brought by the pandemic, the institution proceeds on the next phase of development through additional courses 

including the Bachelor of Science in Computer Science. 

Nearly every industry uses technology to conduct business, which means they require educated professionals who can 

develop software, design websites, and manage databases. This tendency has led to the increased demand for computer science 

degrees as well as their popularity among college students. Software engineering, web development, information technology, and 

network systems administration are just a few of the high-paying areas that a computer science degree may lead to these days. 

Many businesses are having difficulty filling vacancies due to the increased demand for these highly qualified experts. More than 

665,000 computing jobs were available in 2019, but only 72,000 computer science graduates were available to fill them. [4] 

Computing principles and theories, algorithmic underpinnings, and recent breakthroughs in computing are all covered in 

the Bachelor of Science in Computer Science. Students will learn how to build and implement algorithmically complicated 

software as well as develop innovative and effective algorithms for tackling computer challenges. The degree also involves a study 

of software engineering standards and techniques. It teaches students the skills and disciplines they will need to design, write, and 

change software components, modules, and applications that make up software solutions. (CMO 25, 2015, 5.2.1). 

Guided with the CMO 25, 2015, the BSIT is an allied programme of BSCS that may be considered equivalent in 

determining faculty qualifications. With this scenario, the initiative offering of this programme will produce graduates with the 

different abilities stipulated in the CMO. 

 

II. OBJECTIVES OF THE STUDY 

The primary objective of the study is to determine the feasibility of offering a new programme Bachelor of Science in 

Computer Science in Polytechnic College of Botolan thru the data collected and analyzed. The specific objectives of the study 

includes the following: 

1. To determine the strengths and weaknesses of offering BSCS in Polytechnic College of Botolan in terms of the following: 

a. Internal Aspects (Management which involves faculty qualification) 

b. External Aspects (Financial Feasibility, Market Feasibility, and Operational Feasibility) 

2. To identify whether the proposed curricular program is feasible. 

 

III. METHODOLOGY 

The study uses a descriptive research approach in general, with the goal of correctly and methodically describing a 

population, situation, or phenomena. This can be used to explore one or more variables in a number of research methodologies. [5] 

Observation, data collection, analysis, and interpretation are common techniques in this study methodology. Data may 

come from a small number of people or an organization involved in the research. The descriptive approach is frequently employed 

in several sectors of research that need observation or inquiry and data collection in order to explain problems within the study. 

In this study, the descriptive research is chosen since the objective of data gathering, analysis and interpretation is applied. 

The research design is utilized to identify the respondents’ perception in order to obtain the facts needed to determine the strength 

and weakness of Polytechnic College of Botolan in offering the new program Bachelor of Science in Computer Science. 

 

Respondents 

The respondents of this study involves eight schools offering Senior High within the Municipality of Botolan, Zambales 

and other private schools inside and outside the said municipality. These schools are the provider of incoming colleges in 

Zambales. The total graduating student-population is Four Hundred Twenty-Seven (427). Thus, Table 1 presents the respondents 

of the study. 

 

Table no 1: The Respondents of the Study 

Name of School No. of Grade 12 Students Percent Share 
Sample 

Units 

Bancal Integrated School 43 10.07 7 

Baquilan Resettlement High School 37 8.67 35 
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Beneg National High School 18 4.22 13 

Botolan National High School 115 26.93 64 

Loob-Bunga National High School 45 10.54 34 

New Taugtog National High School 54 12.65 40 

Panan National High School 41 9.60 29 

Polytechnic College of Botolan 74 17.33 20 

Total 427 100 242 

 

 

Data Gathering Tools 

 In order to support the study, the tools used in data collection are critical. The study was carried out using a variety of 

tools, including questionnaires, which were used to associate the study with the target respondents, interviews, which served as a 

narrative to explain the study based on a specific group of people relevant to this research, and documentary analysis, which was 

one of the most important tools for analyzing necessary documents. 

 

Questionnaire 

Preparation of the questionnaire. Researchers typically use a guide to prepare questionnaires, which includes reading 

resources such as books, periodicals, journals, theses, and surfing the internet. 

 

Validation of the questionnaire. The questionnaire's content was important in data collection, and it served as one of 

the study's foundations. Thus, the researchers facilitate the first draft of the questionnaire which was validated by the school 

administrator and college president of Polytechnic College of Botolan and Botolan District Schools Division Superintendent. This 

is to ensure the clarity and understanding of the questionnaire, and determine which part should be modified, deleted, and changed. 

Items which were vague or needed improvement were subject for revision. The questionnaire was reproduced for the final 

deployment. 

 

Administration of the questionnaire. The researchers were allowed by the Botolan District Schools Division 

Superintendent to implement the survey and requested the coordination of Grade 12 advisers to inform students to participate on 

answering the questionnaires. The researchers provide a link using Google Forms which are then distributed to the target 

respondents. The data where retrieved from the google form and afterwards tabulated, analyzed and interpreted. 

  

Interview 

The researchers interviewed with BPO executives as well as industry managers and representatives from Zambales and 

Olongapo City. This is to supplement the research by gathering more data on employability and other topics. 

 

Documentary Analysis 

 The objective of the study is to found out the capability of the institution to offer Bachelor of Science in Computer 

Science, in that case documentary analysis was considered essential. The significant documents which were subjected for analysis 

involve institution’s paper appropriate to mission and goals, academic programs, faculty, the data presented in the websites like 

memorandum orders, HRM office, record section and property office of the College. Almost all the important data and information 

of the College were retrieved for further investigation. 

 

Statistical Treatment of the Data 

 In order to interpret the data, these should undergo calculation through the application of the following statistical tools: 

 

Slovin Formula. This formula was used to determine the number of sample from the target population. The total sample 

units gathered is 242, wherein the computed sample on this study is 206.53, this shows that the sample units meet the needed 

sample for this study. This is the Slovin’s formula used in this study: 

𝑛 =  
𝑁

1 +  𝑁𝑒2
 

𝑛 =  
427

1 + (427)(0.05)2
 

𝑛 =  
427

1 + (427)(0.0025)
 

𝑛 =  
427

1 + (1.0675)
 

𝑛 =  
427

2.0675
 

𝑛 = 206.53 

Percentage. The statistical technique was used to determine the sample units of the population per participating school. 

The sample units were shown in Table 1. 
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IV. RESULTS, ANALYSIS AND DISCUSSION 

 

SWOT Analysis  

The researchers review the existing documents of the college including records, data, and files in order to create the 

SWOT Analysis. Personnel who keep important documents will be involved for the strength, weaknesses, opportunities and threats 

(SWOT) Analysis. 

 

The Strengths and weaknesses of in term of: 

 

Internal Factors 

 

Vision: The Institute of Computing Studies envision to be recognized as provider of IT professionals that would create 

an impact for community socio-cultural development. 

 

Mission: Committed to provide creative solutions to address socio-cultural interests by developing technically IT 

competent and employable individuals. 

 

Core Values: A graduate of PCB is expected to lead a life with ICARE in the community and in the workplace, a PCB 

graduate will be known as a person who has: 

I - Integrity 

C – Commitment 

A – Ardent Desire for Wisdom  

R – Responsible, Socially and Culturally 

E – Exemplar Compassion [7] 

 

 

Goals and Objectives 

Specifically, the College is strongly committed to: 

 

1. Provide internationally proficient, inventive, socially and morally responsible computer professionals who are committed to 

lifelong learning. They have the potential to contribute to the country's national development objectives; 

2. To meet the institution's goals and objectives, provide excellent curriculum to assist students' learning and growth; 

3. Enhance teaching efficacy, curriculum modification, and provision of equipment/facilities for student advancement, notably 

in the field of majors; 

4. Equip students with the required information, abilities, and attitudes to convert them into computer professionals with a 

positive influence on the community; 

5. Implement research and training among faculties in order to create and improve the efficacy, efficiency, and quality of 

teaching so that it is responsive to students' requirements; and 

6. Make use of the college's knowledge by creating faculty and student outreach initiatives through relevant extension and 

services. 

 

The SWOT Analysis 

Strengths. In the recent years, the College has overcome several weaknesses during the decade operation. Based on the 

assessments made the following are the strengths: 

1. The college is CHED recognized and offers Free Higher Education. 

2. The faculty at the institution is highly qualified, with a focus on devotion, instructional efficacy, and efficiency. The institution 

expects professors to be knowledgeable in a wide variety of the subjects they teach. In addition, faculties are active in a variety 

of research projects aimed at improving skills and development. 

3. The school administration has excellent leadership and department level support in terms of the working environment. As a 

result, each department has a positive working atmosphere with good administrative support from faculty and staff. 

4. When it comes to student participation, the institution provides mechanisms that allow students and/or stakeholders to easily 

access particular processes. 

5. Faculty and students at the institution enjoy a positive computer environment. Because the laboratory facilities allow for a 1:1 

student-to-teacher ratio, children may work hands-on. Furthermore, the institution is constantly buying laboratory supplies 

and equipment, as well as classrooms that are favorable to learning and are accessible to people with disabilities. As a result, 

the rooms are standard-size and contain comfort rooms for everyone's convenience. 

6. The institution provides a well-defined program evaluation for academic programs, which includes program objectives, course 

syllabuses, and instructional materials. The curriculum is being established in this manner, and it will be utilized to establish 

a well-developed institute. 

7. The institution has forged relationships with businesses in Zambales and Olongapo City. Polytechnic College of Botolan has 

already formed a cooperation with IFormatLogic I.T. Solutions in Iba, Zambales. iFormatLogic I.T Solutions is a global leader 

in professional website design, development, and digital marketing, among other services. It's a one-stop shop with a wide 
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selection of services for everyone who wants to be successful in their online endeavors. IFormatLogic is a family-owned 

business with a lengthy track record of success and stability. 

8. The institution is also sponsored by government entities, which allow students to participate in internships and take exams 

such as the DICT to assess their knowledge and skills. 

 

Weaknesses. The Polytechnic College of Botolan, as a developing college is facing few difficulties. The following are some 

of the weaknesses that the college needs improvement:  

1. The college has few relevant researches and publications particularly in the field being taught. 

2. The college are involved to few seminars and trainings that are conducted for the skills development of the students. 

3. The college sometimes experienced lack of instructors that will teach the major courses. 

4. Few alumni take a different path that is not related to their degree due to lack of trainings on the in demand jobs on a 

certain field. 

 

Opportunities. The college is continuously striving for improvement. Since the college is CHED recognized, more 

opportunities are available for students, faculty and staff. The following are the opportunities of the college:  

1. The college has the privilege to use the latest computer software, hardware and internet.  

2. The college are able to participate and team up with other colleges to expand research developments. Moreover, the 

college have the opportunity to improve researches from the industry and government agencies. 

3. The faculties have the privilege to take masters and doctorate degrees that will developed dedication to teaching and may 

produce more relevant researches for the college. 

4. Increase opportunities toward growth, development and recognition of the college. This is through improvement of the 

researches, extension by joining projects and events with other colleges and enhancing the academic programs that will 

lead to the increase of students’ enrolment. 

5. Focusing to the welfare of the student through seminars and trainings will catch more enrollees and the possibilities of 

job matching will be level up. This can be done through maintaining of better contact to the alumni and updating their 

situations which may help them to work on an appropriate path. 

6. Development growth of students will increase the visibility to local industries and may experience work in excellence. 

The college may consider additional affiliations to other industries to gain more connections that needs graduates in this 

particular field. 

 

The Threats. When it comes to offering courses within Zambales, there are possible threats the college will consider, these 

are the following: 

1. Other schools offering BSCS courses in Zambales.   

2. The college will continue to grow, in that case the possibility of the advancement will also continue. Balancing researches 

and teaching quality may be difficult among instructors. 

3. Limited number of graduates may cause inaccessibility to attract new faculty member that has the capability to teach major 

subjects. 

4. Limited number of industries to offer partnerships may cause lack of assurance to give immediate employment to the 

graduates. 

5. The college may encounter difficulties to increase student majoring BS Computer Science if the following happens: 

a. Limited fund resources for the maintenance of hardware and software resources. 

b. Students’ complaints regarding the academic content due to difficulties on the mastery and understanding of 

subjects. 

c. Other colleges or universities that may offer the same course but with more benefits to the students. 

Faculty Members Needed in this Curricular Program 

The BS in Information Technology shall have the following faculty complement which are presently available in the College. 

The College has ten (10) full-time ICT faculty members, five (5) are plantilla holders / teach BSIT and ACT subjects. Other faculty 

members assigned in this department will handle / teach general subjects and other required subjects. The college will also seek 

assistance with industry partners for their available employees to teach areas of specializations.  

 

Laboratory and Facilities 

a. Facilities Development 

Plant location/structure/layout description  
The ICS Building and Prime Building will contain the BS in Computer Science program. Four classrooms in the Prime 

building are designated for laboratory usage. The Institute of Computing Studies has the following facilities and equipment in 

terms of building facilities and equipment: a) Libraries. The College's General Library houses a variety of books, references, 

periodicals, magazines, and other materials, as well as an Internet Room. All students and faculty members of the College have 

access to the Internet; c) Four ICS Laboratories with a total of 55 computer sets with complete peripherals and 52 laptops; d) 

Audio-Visual Room, which serves as a center for cultural presentations, meetings, and other activities. 

 

External Aspect 

IT Industries / Markets 
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Lynk Asia Outsourcing Corporation, Buwelo BPO Solutions, BuchelCorp Solutions, DBA Global Shared Services Inc., 

and ExactStar in Subic, EnamBiz Solutions, iFormat Logic IT Solutions, and E-mei Call Center Services in Olongapo City, and 

AM Virtual Sourcing International Corporation (AMVSICORP) in Iba are among the emerging BPO companies in Zambales. To 

meet market demand, these sectors require tens of thousands of BPO workers (agents and technical support). 

 

Freelancing 

 Thus the way talents and specialities are acknowledged across agencies and a diverse range of customers, freelancing 

is one of the most prevalent careers pursued by certain ICT related degree graduates.  

Furthermore, the unexpected occurrence of a pandemic increases the need for freelance work. As a result, the option of 

freelancing may present prospects for some firms. This would also allow graduates of the planned course to pursue a career as a 

freelancer and further develop their talents. [6] 

 

Financial Feasibility 

 The institution is funded by the municipality, which places a high value on education and the pursuit of higher education. 

As a result, according to the researchers' calculations, the College is financially secure and can support and maintain the planned 

program's operation for the next five years. 

 

The Demand and Supply of graduates in Bachelor of Science in Computer Science 

 

Market Feasibility 

 In terms of market demand, the BS in Computer Science received the greatest levels of interest from stakeholders. As a 

result, the stakeholders include individuals who may take the course. The marketability of the proposed Bachelor of Science in 

Computer Science program will be assessed from three perspectives: 1) target enrollees; 2) ICT corporations and local 

establishments in Zambales and Olongapo City; and 3) other job providers. 

 

Result of the Survey 

On Profile of the Participants’ Course  

 

Table 2 reflects the profile of the participants in terms of course they are interested to enroll.  

 

Table no 2: Profile of the participants in terms of course they are interested to enroll. 
Course Frequency Percentage 

BSCS: Bachelor of Science in Computer Science 103 40.7 

BSIS: Bachelor of Science in Information System 75 29.6 

BSCPE: Bachelor of Science in Computer Engineering 66 26.1 

Others 9 3.6 

TOTAL  253 100.0 

 

Regarding of the course interested to enroll by the participants, BSCS has most number which is 40.7 %, followed by 

BSIS with 29.6%, and BSCPE with 26.1% respectively, and only 3.6% were undecided and choose other courses that are not 

stated on the survey.  

Table no 3: Respondents’ perception on recommending courses to others and interest on taking the program 

 
Indicators Frequency Percentage 

I will be happy to recommend the program to other people 231 92 

Senior High School with ICT strand will be interested in the program 224 89.2 

 

Table 3 shows the percentage wherein offered courses can be recommended to other people, with the value of 92% and 

Senior High School with ICT strand will be interested in the program for having a value of 89.2%. 

 

Table no 4: Respondents’ perception on the graduate opportunities when the program is completed 
Indicators Frequency Percentage 

It will develop information and communications technology literacy of the graduates. 241 95.6 

It will help graduates to become employable as there is an increasing demand in ICT. 232 92.1 

It will enhance Zambalenos computer and technology literacy and produce more professional. 236 93.7 

 

Table 4 shows the percentage of the respondents’ perception regarding graduate opportunities when the program is 

completed. The first indicator is about the development of information and communications technology literacy of the graduates 

with a percentage of 95.6, the second indicator regards on helping the graduates to become employable as there is an increasing 

demand in ICT with a percentage of 92.1, and the last indicator is about enhancing Zambaleños computer and technology literacy 

and produce more professional with a percentage of 93.7. 

When it comes to employment, the graduates of computer science possess skills that are relevant to a number of 

qualifications which allows them to explore a wide range of opportunities in many industries. This shows that the demand on 
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market will be feasible. 

On pursuing BSCS: 

 Based on the survey, the respondents choose BSCS among other choices for having a percentage of 40.7 or a frequency 

of 103. The result determine that the respondents choose to pursue the degree of Computer Systems. 

 

On industry employability: 
 When it comes to employability, the percentage of 92.1 and a frequency of 232 tells that the chosen field will help the 

graduates to become employable because of the increasing demand in ICT. 

 

Sustainability of Offering the Program 

 

On Facilities and Equipment:  

The college is believed to be operationally feasible since there will be sufficient facilities and equipment to assist students. 

These facilities and equipment are the same ones utilized by the current program, which is the Information Technology program. 

On the classroom front, CICT is using the ICTP Building, which includes seven classrooms, as well as two Prime Building 

classrooms that have been transformed into laboratory rooms. 

 

On Instructors: 

The success of an institution is also based on having good educators. Thus, PCB is comprised of strong and qualified 10 

ICT faculty members with CPE: seven (7) of whom are Licensed Professional Teacher; five (5) are plantilla holders; three (3) are 

currently enrolled for Thesis Seminar; two (2) for Master of Science in Computer Science; one (1) for Master of Arts in Education 

Major in Mathematics; and one (1) for Master of Arts in Education Major in English at President Ramon Magsaysay Technological 

University; one (1) for Master of Physical Education and Sports at Bataan Peninsula State University; and one (1) for Master of 

Information Systems at University of the Philippines Open University. 

 

On Market/ Industries: 

The majority of respondents agree that graduates of the proposed curriculum are in demand, especially because the 

majority of transactions are conducted through ICT media or technology. 

 

V. CONCLUSIONS AND RECOMMENDATIONS 

Based on the results of the study, the researchers determine the following conclusions: 

1. Majority of the respondents have the interest in taking up Bachelor of Science in Computer Science. 

2. Almost all of the respondents believe that an ICT course will:  

a. Develop information and communications technology literacy of the graduate 

b. Help graduates to become employable as there is an increasing demand in ICT.  

c. Enhance Zambalenos computer and technology literacy and produce more professional. 

3. Offering BS Computer Science following the mission and vision of the existing program, Information Technology, will 

support the goals and objectives of the institution. 

4. In terms of Internal Aspects, the institution's management is said to be viable because of the availability of necessary 

faculties, laboratory and facilities. 

5. In terms of External Aspects, the researchers identify that the institution is financially stable and the proposed program 

is marketable. 

6. Both internal and external aspects are favorable to the College since based on the presented data gathered, the needed 

facilities, equipment and human resources needed in the program are available.  

7. The support of external resources like ICT industries, local establishments and other firms are evidences that the 

employment will be viable among graduates. 

8. The vision, mission, goals and objectives of the College supports the proposed new curricular offering. 

9. The College can sustain the operation of the new program since the municipality is very supportive when it comes to 

educational development.  

 

Based on the findings and conclusions of the study, the researchers have arrived at the following recommendations: 

1. It is hereby recommended that the College vision, mission goals and objectives may be reviewed and modified from time 

to time to come up with the changing demands and needs of the present time.  

2. The College’s strong and weak points along areas of evaluation should be strengthened and sustained. 

3. Efforts may be done to improve the weak points of the College.  

4. Quality not quantity along the areas of evaluation should be one of the concerns of the College.  

5. Faculty Development program should be developed and be implemented particularly on majors and researches that is 

relevant to the program. 

6. The success of offering this course will provide the demand of the ICT industries, local establishments and other firms 

within Zambales and Olongapo City, or might as well the whole world that needs the expertise of graduates in the field 

of computer science. 
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