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ABSTRACT

The graduate’s employability is one of the issues in the education sector. By molding its
graduates with skills and knowledge in accordance to the industry, With the number of
Bachelor of Science in Information Technology graduates increasing each year, we need to
visualize and predict future employment. This will ultimately inform institutions and enable
them to enhance their education delivery plans. These studies used a data analytics model to
forecast the employability of graduates using the linear regression algorithm and the SMOreg
algorithm, predict the number of graduates in the next 3 years in the BS Information
Technology program, and determine the percentage of graduates who are employed and
unemployed using the data sourced from the tracer study conducted. All data preparation and
modeling are done using the Weka tool. The result shows that the majority of graduates are
employed, whereas only 10% are unemployed. The majority of graduates employed are female,
and 40% are male. Additionally, it is evident that there is an increasing pattern of the graduate’s
employability and that there will be approximately a 14% increase in the employment rate for
the next 3 years.
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ABSTRAK

Kebolehkerjaan graduan merupakan salah satu isu dalam sektor pendidikan. Dengan
membentuk graduan dengan kemahiran dan pengetahuan yang selaras dengan industri, Dengan
peningkatan jumlah graduan ljazah Sarjana Muda Sains dalam Teknologi Maklumat setiap
tahun, kita perlu membayangkan dan meramalkan pekerjaan di masa depan. Ini pada akhirnya
akan memberi maklumat kepada institusi dan membolehkan mereka meningkatkan pelan
penghantaran pendidikan mereka. Kajian ini menggunakan model analisis data untuk
meramalkan kebolehkerjaan graduan menggunakan algoritma regresi linear dan algoritma
SMOreg, meramalkan bilangan graduan dalam program Teknologi Maklumat BS dalam masa
3 tahun akan datang, dan menentukan peratusan graduan yang bekerja dan yang tidak bekerja
menggunakan data yang diperoleh dari kajian penyurih yang dijalankan. Semua persediaan
data dan pemodelan dilakukan menggunakan alat Weka. Hasilnya menunjukkan bahawa
majoriti graduan bekerja, manakala hanya 10% yang tidak bekerja. Majoriti graduan yang
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bekerja adalah perempuan, dan 40% adalah lelaki. Tambahan pula, jelas terlihat bahawa
terdapat corak peningkatan dalam kebolehkerjaan graduan dan bahawa kadar pekerjaan akan
meningkat Kira-kira sebanyak 14% dalam masa 3 tahun akan datang.

Kata kunci: Crisp-DM, model analitik data, meramalkan, pembelajaran mesin, kajian
penjejakan

INTRODUCTION

Academic institutions are one of the change agents that assist the people in the Philippines,
(Guiamalon 2022) in advancing their social and economic standing. The state colleges and
universities are trying to create an instant synergy between the needs and purposes of their
education and training system to produce competent graduates that are ready for industry jobs.
Employment matching is crucial for the industry, particularly as we transition to the Industry
4.0 framework. Industry 4.0 is the culmination of the digital transformation in how businesses
produce, enhance, and distribute their goods by incorporating new technologies like the
Internet of Things (IoT), cloud computing and analytics, as well as Artificial Intelligence
(Al)and machine learning, into their manufacturing processes and across their entire
organization. Both the national economy and the local and regional labor markets may be taken
into account. This is largely due to a controversial international consensus that claims that in
order to address the difficulties of a much more dynamic and rapidly changing world,
individuals and organizations must regularly adopt new skills and knowledge.

Understandably, the greatest concern of the majority of our state college and university students
is their ability to find work after graduation and in the long run (Ramirez, 2014). Thus,
determining the graduate’s employability and their future job employment is necessary for the
institutions; employability is one way that higher education institutions can tell if their
programs are relevant (Abarro 2021) to the industry's needs. Thus, the knowledge discovery
and decision-making have greatly benefited from data mining and analytics in the process
sector. Machine learning functions as a computational engine for data mining and analytics and
provides fundamental tools for information extraction, data pattern detection, and forecasting
(Ge et al 2017). The study aimed to conduct a tracer study on the graduate employability of
J.H. Cerilles State College to

1. determine the percentage of graduates who are employed and unemployed;

2. predict the number of enrollees; and

3. forecast the future job employment of the BS Information Technology graduates
for the next 3 years using a data analytics model.

The J.H. Cerilles State College is the only state college in the province of Zamboanga Del Sur,
with its mandate to provide quality, innovative, and culture-sensitive programs in the
community. It has 3 organic campuses and 37 extension classes in the province of Zamboanga
del Sur, offering 22 undergraduate degree programs and 4 graduate programs. The school is
looking for some ways to further enhance their curriculum to equip their graduates with
knowledge and skills that will match the needs of the industry. Considering the growing
number of graduates every year in the Bachelor of Science in Information Technology
program, the institution needs to visualize and predict future job employment, which will
eventually give inputs to the institution for them to strengthen their plans in instruction
delivery.
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RELATED WORKS

The findings of a tracer study are critical for identifying and resolving curriculum problems,
reasons why graduates are unemployed, graduates' employment status, monthly wage, and
length of job search (Albina & Sumagaysay 2020), academic institutions are one of the change
agents that assist the people in the Philippines in advancing their social and economic standing
(Guiamalon 2022). Specifically, graduates of any school are, of course, expected to gain
expertise in their chosen field and the confidence to pursue new opportunities and employment,
particularly given the intensifying rivalry among coworkers (Mathed 2008). Siraye et al. (2018)
identified and prioritized employability skills using the Borich training needs assessment
model. Graduates and supervisors view employability skills differently. Supervisors valued
problem-solving abilities, information technology skills, adaptability to change, and risk-taking
abilities, whereas graduates valued the ability to identify problems and make decisions in a
short period of time and the high need for curriculum enhancement. The curriculum needs to
be evaluated to make sure that the ideas taught in the classroom are thoroughly improved,
relevant, and likely to improve employability (Cervantes & Centeno 2019). In addition, in order
to improve the staff and student knowledge, abilities, and attitudes, Balingbing (2014)
recommended creating and implementing a program for faculty and student development for
Camarines Sur Polytechnic College BS Information Technology graduates.

The CRISP-DM methodology is widely used in data mining projects. It is an organizational
process model that is not limited to a single technology and in which multiple technologies can
aid the process (Schroer et al. 2021). Wowczko (2015) found that data mining techniques
proved the presence of a pattern with relation to work readiness among the jobless population
registered with Irish state employment agencies. Due to its independence from specific industry
tools, CRISP-DM has emerged as the top technique for data mining projects. Each CRISP-DM
iteration has proven to be extremely valuable, as the obtained predictive performances have
improved based on the study conducted by Laureno et al. (2011) on data mining for bank direct
marketing using real-world and recent data from a Portuguese bank using CRISP-DM
methodology to tune the DM model results.

The presentation of a machine learning-based time-series prediction model has been used to
identify the disease curve and predict the likelihood of an Covid-19 epidemic (Balli 2020).
Support vector machines (SVM), multi-layer perceptron, random forests, and linear regression
were used as machine learning approaches. Time is a factor that is taken into consideration and
used to assess other inputs in machine learning time series. The knowledge discovery and
decision-making have greatly benefited from data mining and analytics in the process sector.
Machine learning functions as a computational engine for data mining and analytics provides
fundamental tools for information extraction, data pattern detection, and forecasting (Ge et al
2017). For theoretical development and empirical validation, Tsai et al. (2016) used three grey
prediction models the GM (1,1) model, the NGBM (1,1) model, and the grey Verhulst model
to represent the forecasted growth patterns in renewable energy using regression analysis to
compare the prediction models' fitness and accuracy.

The WEKA tool is popular for data mining projects since it is free software under the GNU
General Public License (Schrorer et al 2021). As a result, open-source technology in the field
of data mining is capable of producing high-quality models for practical applications, which
enables a decrease in the cost of data mining projects during the data preparation and modeling
phases (Laureno et al. 2011). The tool is used to create machine learning approaches and use
them to solve real-world data mining issues if you have the tools for data pretreatment, the
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implementation of many learning algorithms, and visualization tools. Linear Regression and
SMOreg machine learning algorithms are readily available in Weka.

MATERIALS AND METHODS

The data mining methodology was implemented using the information discovered at various
stages of the Cross Industry Standard Process for Data Mining (CRISP-DM). The CRISP-DM
can provide organized guidelines and clear execution of any project because of its industry and
tool independence (Wowczko 2015) and has six phases: business understanding, data
understanding, data preparation, modeling, evaluation, and conclusion. All the data analysis,
implementation, and processing in this study were done using the WEKA tool. The Weka tool
provides built-in machine learning algorithms that help in the application of different data
analysis and forecasting techniques to obtain results in an easy and flexible process.

Business Understanding

The biggest challenge in evaluating job readiness proved to be the quality of the dataset and
the process of graduate registration. The graduate will be evaluated based on the online forms,
printed forms handed out, the interview, and the data provided during registration. Therefore,
the judgments result in whether the graduates require further training or are ready to work. The
CRISP-DM was used to achieve the following objectives: determined the graduate’s
employability as employed or unemployed; applied a data analytics model to predict the
number of graduates in the BS Information Technology program and the graduate’s
employability in order to determine the underlying patterns for the next 3 years.

Data Preparation

The dataset used in this research was from the tracer study of BS Information Technology
graduates of J.H. Cerilles State College. The gathering of data was done through online forms,
handing out printed forms, and/or during the interview. The sample was derived from 5
academic years of graduates from 2016 through 2020. These include 9 graduate profiles such
as the name of the respondent, gender, occupation classification, type of organization, year of
graduation, name of organization, employment type, monthly salary, and employment status.
Additionally, the organization is categorized into four categories: public, private, NGO, and
non-profit organization. In the sample raw data displayed in Figure 1, 1380 instances related
to graduate profiles are used.
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None

Self

Fullir

Crew

skire

Full Name CumentAddress  Civil Status Contact Number Year Gradu; Degras Program Gra Name of Organizatior Type of Organizatio Employment Type  Occupational Classifi Number of Years |11 Emplayment ! Natur
van ear Razonado  Upper Sioul Dinas, Z Married '09704478738 2012021 BS Informafion Tachr JH. Cerillas State Col Public Working Fulltime~ office Staff Below-1Year  Confractual
Anvie Reposo Silao Purok San Francisco, Single '09702905200 62112021 BS Informafion Tachr Kismet Cable TV, Inc. Private Working Fulltime~ Cable and Internet Se Below- 1 Year ~ Permanent
4 Zoren C. Sizo P-3 Kaangayan MahaSingle '09530997547 f1812021 BS Informafion Technology Official of Government and Spaciakinterest Casual
Jaymer Quifiones Lagar Nakhon Pathom, Tha Single '09353480310 1812021 BS Informafion Tachr Anuban Nakhan Path Public Teacher Below-1Year  Confractual
Janice M. Senagola  Rizal 8t San Pedro D Single '09085881358 1812021 BS Informafion Tachr J Lot Outlst Private Working Fulltime ~ Teller Below-1Year  Permanent
Jerome V. Maramara  Mangka, Dinas  ZD3 Single '09554155594 f1812021 BS Informafion Tachr A
Analy Apiag Betinan, San Migusl,. Single '09300541387 62112021 BS Informafion Tachr Law Ofice Private Working Fulltime~~ Clerk §-10 Years Casal
CRISTINE JoY Canduman, MandaueSingle 9164370805 61812021 BS Informafion Tachr NIA
10 i Urot Aubar Purok Lerio an Pal Single '09703743505 f1812021 BS Informafion Tachr Karen Jamero Public Working Fullime Below-1Year  Permanent
11 |Junue AnnP.Perocils  Purok? UpperLandin Single '09510434235 1812021 BS Informafion Tachr BLGU Public IWorkmg Fultime ~ Oficial of Government Belaw- 1 Year ~ Permanant
12 Michelle paquibot Catalon Sagucan Vincenza sz 8ingle '09484808524 612112021 BS Information Techr Employment Private Working Parttime Contractual
13 MaryLovelyn R.Duco  Liberiad Dumingag, . 8ingle '09770553705 5{2012020 BS Information Techr Argie! Karen Jamero NGO Working Partime bu Administiafive Staff  Below-1Year  Permanent
14 Margie B. Cudo Pionesr Street San P Single '09125905940 5(2012020 BS Information Techr Persian Avenue  Private Working Fulltime~~ Staff Below-1Year  Permanent
15 | Abigail M. Villejo Waribago, Lapu-LapuMarried '09197491430 TH8912020 BS Information Techr World of Adventures 1Private Working Fullime ~ Tourcoordinator ~ Below-1Year  Permanent
16 Cherrytyn Rosal Dinoy ~ Zone 4, Sto. Resario 8ingle '09979802945 (1812021 BS Information Techr None Non-Profit
17 CASTRO, RENE JANE SE JOSEFINA, ZANBOAN Single '09559982527 612012020 BS Information Techr LGU Public Working Partime bu Clerk 2-5Years Contractual
18 Irene Sumondong Tumatz fukuran Zamboanga 1 3ingle '09555901151 52112021 BS Information Techr Wendy's Private Working Fulltime ~ Senice Warker or ShoBelow- 1Year ~ Confractual
19 Marideth A Fequiroa  Pongapong, San Pab 8ingle '09091274555 (1812021 BS Information Techr None Non-Profit
20 Christopher V. Andiason J Begong, Tighao, 2D, 8ingle '09155525421 712012020 BS Information Techr DA-BARUKCSC  Public Working Fullime~ Technical Support  Below-1Year  Contractual
21 Reymar Comighod Patere Purok 3 Dagohoy, Gu Married '09700493574 TI2012020 BS Information Techr sk treasurer Public Working Partime ~ private secretary  Below-1Year  Contractual
22 Nedielyn Bianan Balacy - New Basak Dumingé8ingle '09384890125 THE2020 BS Information Techr Local Government Ur Public Working Fullime ~~ Clerk Below-1Year  Casual
23 Rosemarie P. Tormis  Kalian margosatubig Single '09071591555 TIA12020 BS Information Technalogy
24 Khenin G Clamonte  Canunan Guipos Zar Single @9484400298 TI2612020 BS Information Techr absignature Private Working Fullime ~~ Clerk Below-1Year  Permanent

Data Understanding
The data analysis was done using the WEKA tool since it is open-source technology in the field
of data mining and capable of producing high-quality models for practical applications. The
elements with a large number of missing values, suc
h as the monthly wage, organization address, and if this is your first employment after
graduation, are deleted during the initial data assessment with the expert domain. The nature
of the job and the number of years in the company are also discarded. The number of remaining
attributes is only 7; these include:
Name of Respondent;

NoookrwdPE

Year Graduated;

FIGURE 1. Sample of raw data collected

Name of Organization;

Occupation;

Employment Type;

Employment Status; and

Gender.

printir

The remaining data is now converted into CSV file format and uploaded to the Weka tool for
preprocessing. As indicated in Table 1, there are 1541 total graduates in the year 2016 up to
2020 in the BS Information Technology program, wherein 64.2% or 989 of graduate students
are female while 552 or 35.8% are male.

TABLE 1. Profile of graduates in terms of gender

Year Graduated Female Male Total
2016 172 60.8% 112 39.2% 286
2017 177 63.9% 100 36.1% 277
2018 255 65.9% 132 34.1% 387
2019 230 63% 135 37% 365
2020 153 67.7% 73 32.3% 226
Total 989 64.2% 552 35.8% 1541
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TABLE 2. Profile of graduates employed
Year # of respondents who responded Total Respondents

2016 260 91% 286
2017 270 97% 277
2018 370 96% 387
2019 300 82% 365
2020 180 80% 226
Total 1380 90% 1541

The profile of graduates who responded to the tracer study is shown in Table 2. The table shows
that 90% or 1380 out of 1541 respondents responded to the tracer study. Thus, there were only
10% of respondents who did not respond and were considered unemployed. Due to the COVID-
19 pandemic, the number of employed 2019 and 2020 graduates is substantially declining; in
2019, only 82% of graduates were employed, and in 2020, only 80% of graduates were
employed.

Modeling
The data analytics methodology being utilized to assess a graduate's employability was
provided in this part. The obtained data is used as input to develop trends using time series
analysis, and it is also used to generate forecasted graduate employability using Linear
Regression and the SMOreg algorithm. The researcher chooses regression analysis because it
allows you to understand the strengths of relationships between variables and can give a
confidence interval for each regression coefficient that it estimates. SMOreg implements the
support vector machine for regressions (Yang et al. 2007) used to forecast two typical time
series models. The parameters can be learned using various algorithms by setting the
regoptimizer. The time series analysis, linear regression, and SMOreg functions is executed
through the Weka tool. The parameters included in the algorithms are

1. number of time units to forecast;

2. Time stamp;

3. Periodicity; and

4. Confidence intervals (95%).
The purpose of using machine learning in this study is not to compare the differences between
linear regression and SMOReg methods, but rather to demonstrate the correctness and validity
of the data being evaluated.

Figure 2 depicts the graduate employability plot, which shows that 90% of all graduates are in
the workforce, with only 10% jobless. Thus, 548 of the graduates who are male are employed,
compared to 832 graduates who are female, as shown in figure 3.
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FIGURE 2. Time series plot on graduate employability
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FIGURE 3. Graduate’s employment status by Gender

Predicting the employability of graduates at academic institutions has been shown to help
assess their performance and determine what precautions to take. The time series plot presented
below shows the trend in the graduate employment status of the BS Information Technology
program at J.H. Cerilles State College from the year 2016 to 2020 using linear regression and
the SMoreg algorithm, wherein the blue line plot indicates the number of graduates in the BS
Information Technology program and the red line plot indicates the number of graduates
employed. Additionally, the blue dotted line indicates the predicted number of graduates, and
the red dotted line indicates the predicted number of graduates to be employed for the next 3
years in the BS Information Technology program of the J.H. Cerilles State College.
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FIGURE 4. Graduate’s employability using Linear Regression

The employability of BS Information Technology program graduates is projected in Figure 4
using a linear regression algorithm over the course of 3 years. The y-axis represents the number
of graduates employed, and the x-axis represents the year gaps. The increase percentage is
calculated based on the number of current employees divided by the number of previous
employees, multiplied by 100 ((current_employed/prev_employed)*100). The graph illustrates
the trend that there will be a 6% rise in 2021 and no increase in 2022 or 2023 in terms of the
employability of graduates of the BS Information Technology program. Furthermore, there will
be an approximately 10% increase in the number of graduates in the BS Information

Technology program in the next 3 years.
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FIGURE 5. Graduate’s employability using SMOreg
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Figure 5 shows the future forecast of a graduate’s employability for the BSIT program using
the SMOREG algorithm for the next 3 years. The y-axis represents the number of graduates
employed, and the x-axis represents the year gaps. The increase percentage is calculated based
on the number of current employees divided by the number of previous employees, multiplied
by 100 ((current_employed/prev_employed)*100). The graph displays the trends, showing that
there will be an approximately 16% rise in the years 2021 and 2022 and a 13% increase in the
year 2023 in terms of graduates’ employability for BS Information Technology programs.
Additionally, there is an approximately 16% increase in the number of graduates in the BS
Information Technology program for the next 3 years.

EVALUATION AND CONCLUSION

Based on the evaluation of the research, the majority of the graduates from the year 2016 to
2020 in the BS Information Technology program are employed, only 10% of graduates are
unemployed, and 90% of all graduates are in the workforce, wherein 548 of the graduates
employed are male, compared to 832 graduates who are female. The employability of graduates
and the anticipated enrollment of students in the three-year BS Information Technology
program were predicted by the researcher using 2 data analytics models. The purpose of using
machine learning in this study is not to compare the differences between 2 models, the linear
regression and SMOReg methods, but rather to demonstrate the correctness and validity of the
data being evaluated. The number of students enrolled in the BS Information Technology
program is expected to increase by 13%. Consequently, it is obvious from the outcome of the
study that there is a growing pattern of graduate's employability, with around 15%
employability rate utilizing the SMOreg algorithm and only 5% rising when using the linear
regression algorithm in the following 3 years.

It is recommended that the institution take into account asking the employer for input about the
effectiveness and standing of their graduates after employment in order to overcome the
competency gap. The job roles of graduates at each workplace may be taken into consideration
in order to assess the relevance and alignment of their positions relative to the key job roles
used as the basis for curriculum development. Furthermore, the percentage of the program's
educational objectives attained or achieved by the graduates, the percentage of graduates who
became successful entrepreneurs, and the number of graduates who are given awards and
recognition for outstanding performance or contributions in the field of information technology
may be determined.
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