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Abstract

The employability of graduates serves as a measure of the success of every program offered within a
Higher Education Institution. The employment assessment and evaluation of employment status
allow improvement using data mining to analyze a vast amount of data in various areas. This study
builds graduate’s employment model using classification tasks in data mining, compares several data-
mining approaches such as the Bayesian method and the Tree method with visualization, and explores
the Association Rule using Apriori. The experiment used a classification task in Waikato
Environment for Knowledge Analysis (WEKA) and compared the results of each algorithm, where
several classification models were used. The experiment was conducted using accurate data sets from
1,489 graduate students for three years. The study provides valuable information about the graduate
employment status, forecasting, visualization, and the exploration of classifiers algorithm to analyze
the graduate employability in government, non-government organizations, self-employed, and
unemployed. It is recommended to relate graduate employability to curriculum assessment and
performance evaluation to identify measures and policies to improve students' performance.
Keywords— Bayesian method, Classification model, Data mining, Decision Tree

The employment status of graduates varies
depending on their programs and field of
specialization. Because of educational changes
and the rise of disruptive technology, the
demand in the workplace is fast-changing,
emphasizing the importance of employability
skills and literacy that will assure career success
and degree program relevancy. [6]. In addition,
to improve the production of high-level human
resources that can spearhead efforts to attain
national development [7]. The employed
graduates are regular/permanent, working in the
Philippines, finding their first job within 1 to 6
months, earning P 10,000.00 to P 20,000.00.
According to the survey, their initial job level
position is either professional, technical, or
supervisory. [8].

The college uses the alumni tracers studies to
assess the relevance of the curricula,
knowledge, skills, and work values acquired by
the graduates relevant to their employment;

I. INTRODUCTION

Higher Education Institutions produce an
increasing number of graduates every year. The
employability of its graduates is vital for all
academic institutions. Graduate tracer studies
are essential for enhancing study program
effectiveness in contemporary higher education
[1]. It is one of the most significant factors
reflecting educational programs and academic
institutions' significance and relevance. The
quality of acquired results is an essential part of
higher education quality. [2]. Universities
promote initiatives to improve their overall
quality by encouraging graduates to work in
industries. [3]. It provides helpful information
to evaluate higher education results to enhance
the quality of higher education institutions [4].
The institution provided the needed skills and
competencies of graduates in line with their
professional practice, and they were highly
employable in a wide range of industries [5].
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identify the personal and professional
characteristics, job placement, and school-
related factors associated with their profession.
In addition, it is used for quality assessment and
tool for observation and formulation of
feedback for professional development [9].
Hence, making career choices is complex since
there are diverse factors affecting students'
selection of programs when they enroll in
higher education institutions [10]. Graduate
tracer studies obtain intrinsic and extrinsic
results and benefits if designed with rigor and
inherent uniqueness. Tracer study
methodologies provide simple and utilizable
results that can consume appropriately at an
individual and institutional level [11]. The
conduct of a tracer study is a potent tool that
documents the profile of graduates, which gives
implications on the performance of graduates
[12]. Therefore, it is vital to locate an excellent
predictive model to determine the intervention
suitable for particular graduate students to
implement accurate predictions based on the
identified problem.

The educational process has always been
carried out based on development and market
demands to meet standards [5]. Educational
data is considered an indicator for predicting
alumni students' employability status [13]. The
conversion of raw data to create helpful
information understood by different audiences
is part of data mining. Educational data mining
emerges as one tool to study academic data to
identify patterns and help decision-making
affecting education [14].

The application of data mining techniques
improves the performance of my organizational
domains and the concept applied in the
education sectors for their performance
evaluation and improvement [15]. Data mining
techniques are used to determine the factors
affecting graduates' employability [16]. The
application of data mining algorithms helps the
computer sciences retrieve information from the
data in the form of hidden patterns even if the
information is not directly stored in the
database [17].

Classification is one of the more helpful
techniques in data mining to create
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classification models from an input data set.
The decision tree and Naive Bayes are part of
the data classification [18].

The study explores the application of data
mining to identify and improve the institution's
services and enhance instruction. Analyzing
patterns in large datasets can be efficiently
analyzed with data mining techniques [15].
Employment prediction by the employability
alignment of graduates is the primary goal of
this paper. Significantly, the institution
evaluates its performance in producing quality
students. The paper helps the college have a
data assessment of graduates to analyze and
assess the program's outcome.

Likewise, gathering information  about
graduates is vital to assessing and improving
institutional quality, monitoring employment
outcomes, and enhancing the curriculum.
Research studies used data mining techniques to
extract rules and predict certain behaviors in
several areas by identifying employees'
performance as their productivity compared to
their  peers [19].  Therefore, applied
classification techniques to search for graduate
employability's essential element. The results
were used to construct the graduate
employability model and compare each model's
accuracy under the Bayesian approach. Among
the six different Bayesian methods, the results
show that the AODEsr algorithm achieved the
highest accuracy level of 98.3% [20].

The study reveals that work experience,
occupation type, and times find work directly
affect the employability of their graduates [19].
Every educational institution is mandated to
trace its graduates to identify their current
status, position, number of years in service,
agency affiliation, etc. However, the Higher
Education Institution (HEI) has no data analysis
conducted to assess the current situation of their
graduates within the industry. Therefore, there
are no complete statistics on the profile of these
graduates.

In addition, improving the quality of delivery is
one of the biggest challenges of Educational
institutions  [21]. The employability of
graduates is now an essential concern for
students, both local and overseas. The research
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paper is intended to support the higher
education institutions in preparing the graduates
with sufficient skills to enter the job market.
Moreover, Occidental Mindoro State College is
the home of the best graduates in the province.
However, the graduates choose a course during
their academic year but take a different path not
aligned with the program they have studied for
four years. Thus, there is a mismatch between
their professional career and their course.
Graduate employment is one issue that needs to
be given attention. A large number of
graduates every year is accumulated; hence,
obtaining their information on the whereabouts
of the graduates can be a great help in the
institution's strategic planning, particularly on
the programs they offer. Furthermore, it is the
institution's responsibility to craft students
equipped on all aspects of their career growth
and assist them in getting positions in their
dream companies [21].

The paper provides necessary data on graduates'
employability status, job environment, and the
forecast on the job environment of the
graduates. Furthermore, there were no further
studies conducted on identifying what program
within the college has a better performance
based on the employment status of their
graduates.

The researcher identified the fundamental
causes of graduate employability using the
Waikato Environment for Knowledge Analysis
(WEKA) education domain. Specifically, this
study aimed to: (1) determine the graduates'
information in terms of gender and employment
status; (2) Compare the employment trend per
month; (3) Forecast the Graduate Employment
Trends with seasonality and moving averages;
(4) Visualize the Graduate Employment Trends;
(5) Predict the Employment Rate using
Classifiers and Trees Bayesian Network,
and (6) Identify the Employment Pattern using
Association Rule.

Conceptual Framework

The model is based on the concepts, theories,
and findings of related literature, studies, and
insights taken from them, as shown in Figure
1. The model combines the Cross-Industry
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Standard Process for Data Mining [22] and
Knowledge Discovery Process [23]. Data
mining is worthwhile. It has five steps:
business understanding, data understanding,
data preparation, modeling, evaluation and
deployment, and data discovery processes such
as data cleaning, data integration, data
selection, data transformation, data mining,
evaluation, and presentation.

Fig. 1 Research Paradigm

Il. METHODS

The model helps determine the potential
attributes correlated significantly to graduates'
target variables of employability. Figure 2
shows the Knowledge Discovery and Data
Mining Process Model that the researcher
underwent to accomplish the paper.

Fig. 2 Knowledge Discovery and Data Mining
Process Model

Framework

According to Fayyad et al. (1996, the KD
process) laid the foundation. Then, the KDD
model was developed to support the complex
and iterative knowledge generation process
[24]. As shown in Figure 2, the KDD model
comprises five steps from a data viewpoint:
data selection and sampling, data processing,
data transformation, data mining, and
evaluation.
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Data Selection

The data set needs to be analyzed from a large
data store, and the selected data should be
relevant to the knowledge discovery process.

Data Processing

The process involves dealing with noisy and
missing data to ensure the correct input is used
in the KDD process to generate valid output.

Data Transformation

The dimension reduction and transformation
methods are used to identify functional
attributes, which involves choosing the data
mining task that matches the analysis goals,
choosing an algorithm(s) and processes with
corresponding parameters, and applying them to
extract patterns from data.

Evaluation

The process interprets the mined patterns and
extracts valuable knowledge to correct the
subsequent iterations.

Instruments and Techniques
WEKA will be utilized for the classification
and visualization of data sets.

Data Gathering Procedure

The study used standard google forms issued by
the Monitoring and Evaluation unit of OMSC.
It deployed the form to the students to gather
information about their employment status from
2016 to 2018. Moreover, it also utilized
secondary data available within the college.

Respondents of the Study

The graduate students under the College of
Arts, Sciences, and Technology of Occidental
Mindoro State College serve as the study's
respondents. A total of 1,489 graduates from
2016 to 2018 thoroughly assessed graduates'
employability situation.

III.RESULT AND DISCUSSION
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The analytics solutions engaged for graduate
tracer helps to understand fully the situation of
graduates employed in different agencies,
mainly if their work is related to the course they
finished. Furthermore, this will predict if the
graduates stay loyal to their companies.

Graduate Employed according to Gender and
Employment Status.

Based on a percentage per Gender, for female
graduates, 62% of which are employed, 31%
are unemployed, and 7% are self-employed. On
the other hand, 65% are used for male
graduates, 27% are unemployed, and 8% are
self-employed. Among 440 unemployed
graduates, 323 are female, and 117 are male. In
this illustration, male graduates have the lowest
percentage of unemployed than female
graduates, and it also comprises the highest
employed rate than the female.

]

Fig 3. Graduate Employed from 2016 — 2018
according to Gender

Graduate Employment Trends per Month
Forecasting helps predict the future based on
the available data incorporating appropriate
processes, approaches, and models.

The OMSC Graduate Tracer forecasted the
estimated number of employed, unemployed,
and self-employed graduates. In addition, the
graph contained data on the highest number of
employed graduates during July within the
period of 3 years because graduation takes
place during April and graduates start to job
hunt between May to June and most of the
graduates get hired in July.
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Fig. 4. Graduate Employment Trend per Month

Predicting Future Graduates
Trends
Forecasting helps predict the future based on

Employment

the estimated number of graduates employed in
the next coming year.

Time-Series Forecasting with Seasonality

Graduate trends may also provide patterns on
cyclical and seasonal variations. The graduate
tracer was able to determine trends and monthly
patterns on employment. To forecast next
year’s number of employed and unemployed
graduates, the number of occurrences by month
within the three years from 2016-2018. Table 2
shows the future trend of employed graduates
for the year 2019. The results obtained data for

the available data incorporating appropriate Employed _ (359), . Self-employed ~ (43),
Unemployed (170) with an average of 190.
processes, approaches, and models. For
example, the OMSC Graduate Tracer forecasted
Table 1. Trends and Yearly seasonal forecast
Employment 2016 2017 2018 2019 FORECAST Yearly Yearly
Status Average Factor
Employed 224 272 445 359 313.67 7.58
Self-Employed 23 26 59 43 36.00 0.87
Unemployed 101 145 194 170 146.67 3.55
Average 116.00 147.67 232.67 190 165.44 4.00
Total 348 443 698
Grand Total 1489
Overall Average 41.36
2019 Forecast 190

Table 2 shows the data on monthly trends of
Employed Graduate from 2016-2018 and the
month of July obtained the highest number of
employments such as 36, 38, and 74,

respectively. The table also contains forecast
data for 2019, and it shows that July obtained
the highest with a value of 56. The data was
also supported by a graph below.

Table 2. Trends and Monthly seasonal forecast

Month 2016 2017 2018  Monthly  Monthly 2019
Average Factor FORECAST
| January 7 13 24 14.67 0.50 19
February 12 15 19 15.33 0.52 17
March 9 17 17 14.33 0.49 17
April 31 38 52 40.33 1.38 45
May 22 30 50 34.00 1.16 40
June 25 18 49 30.67 1.05 34
July 36 38 74 49.33 1.69 56
August 33 36 69 46.00 1.57 53
September 28 37 50 38.33 1.31 44

© 2022 JPPW. All rights reserved



2793 Journal of Positive School Psychology
October 19 24 34 25.67 0.88 29
November 15 18 36 23.00 0.79 27
December 14 14 30 19.33 0.66 22
Average 20.92 2483 42.00 29.25 1.00 33
Total 251 298 504
Grand Total 1053
Overall Average  29.25
2019 Forecast 33
The result of the abovementioned method is for Figure 7 shows a visualization of the

forecasting for 2019 graduate employment rates
as well as the monthly patterns are graphically
presented in figure 5.
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Fig. 5. Graduate Forecast for 2019, Trends,

and Monthly Patterns

Forecasting using Moving Averages

The graph below shows the overall trends in a
data set by calculating the moving average
using a 2-period of data. The graduate
employment forecasts presented cyclical and
seasonal variations of the number of graduates
employed.

D ——

Future forecast for: 2016,2017,2018.2019 FORECAST
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Fig. 6. Graduate Forecasts using 2 Point
Moving Average
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Visualization of Graduates Employment Trends
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employment status of graduates with the
program they finished and to their current
employment. The results further explain that
most IT graduates are unemployed while others
are employed in non-government organizations.

o

Fig. 7. Visualization of Employment Status with
Program and the Agency of Graduates

Predicting Employment Rate using Classifiers
and Trees Bayesian Network

Bayesian Network

Bayesian Network is used to take an event that
occurred and predict the likelihood that any of
the several possible known causes was the
contributing factor and model sequences of
variables.

The program and specialization of graduates are
related to their current job status. Using the
Bayes Net Classifier in Weka, occupation can
be classified as permanent, temporary,
contractual, self-employed, and unemployed.
Using the training set in Figure 8, the model
correctly classified instances with a 73.6064%
accuracy rate, with a mean absolute error of
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0.1256. Therefore, this model is accurate
enough to predict the employment rate.

Fig. 8. Bayes Network Model (Bayes Net) to
Classify Employment Status

Iv. DECISION TREE

The decision tree serves as a decision support
tool that models the possible consequences and
event outcomes. Figure 9 shows the model
correctly classified instances with an accuracy
rate of 75.7555% with a mean absolute error of
0.1202. The J48 has been used to test the
possibility of the employment rate.

Fig. 9. Decision Tree Model (j48) Model to
Classify Employment Status

Employment Pattern using Association Rule
Table 3 shows the comparison of two models
used to determine which produces more
accurate prediction based on the number of
correctly classified values, incorrectly classified
values, accuracy rate, and the mean absolute
error. Based on the results, J48 obtained a high
accuracy of 75.76% and a mean absolute error
of .1202.

© 2022 JPPW. All rights reserved

Table 3. Comparison of Bayes Net and J48
Model

Classifiers Correctly Incorrectly Accuracy Mean

Classified Classified Absolute
Error
" BayesNet 1096 393 7361% 1256
J48 1128 361 75.76% 1202

Predictive Apriori Algorithm

This algorithm used more extensive support,
traded with higher confidence, and calculated
the expected accuracy in the Bayesian
framework [25]. The results maximize the
desired accuracy for future association rules
data and generate association rules as the
anticipated number of regulations by the user.

In this case, the Apriori algorithm has been
tested to determine the patterns of employment
rate. This algorithm generates frequent
employment patterns by finding annotations
that frequently occur. In addition, this method
scans the dataset to collect all item sets that
satisfy predefined minimum support. The best
rule is shown in figure 10.

Fig. 10. Best Rules found using Predictive
Apriori Algorithm

V. CONCLUSION
Every year, the number of graduates produced

by Higher Education Institutions (HEI)
increases. The scenario is that the number
matches job opportunities in the industry. The
study provides valuable information about the
graduate employment status, forecasting,
visualization, and the exploration of classifiers
algorithm to analyze the graduate employability
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in government, non-government organizations,

self-employed, and unemployed.

VL. RECOMMENDATIONS

The conduct of graduate tracer analysis on the
different programs and relate the graduate
employability to curriculum assessment and
performance evaluation of graduates to identify
measures and policies to improve student's
performance.

TABLE I. FACTOR LOADING

Factor Factor Name % Variance
Number
Factor 1 | Course  Structure 25.194%
and Diversity
Factor 2 | Affordability  and 15.455%
Credibility
Factor 3 | Brand Value 12.060%
Factor 4 | Competition 10.104%
Factor 5 | Trend and Interests 6.884%
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