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ABSTRACT

This study was aimed to use data mining to predict the employment of fresh graduate
students in public universities in Malaysia. The research design of the study was
model development using Rapid Miner Studio. The model used both supervised and
unsupervised machine learning algorithms including k-Nearest Neighbor (KNN),
Naive Bayes, Decision Tree, Logistic Regression, Support Vector Machine (SVM)
and Neural Network. The sample consisted of 16,729 fresh graduate students were
collected from the Tracer Study Unit of Ministry of Higher Education (MOHE). In
order to build the classification model, Cross Industry Standard Process for Data
Mining (CRISP-DM) methodology was applied. For the evaluation, 70% of the
dataset were used as the training set and the remaining 30% were used as a testing set.
To determine the error rate and to justify the accuracy of the proposed model
objectively, classification error was used as the evaluation metric. The key finding of
the predictive analysis revealed that employability among fresh graduate students can
be predicted with 59.90% accuracy with a Neural Network as the most accurate
predictive model. The significant factors contributing to graduates’ employment were
problem-solving and decision making skills. The unemployment, on the other hand,
was mainly attributed to these factors — poor English competency, majoring in Malay,
Education, and Science fields. In conclusion, the empirical data supported Neural
Network model for predicting the employability among fresh graduate students in
which the graduates should possess critical skills such as problem-solving and
decision making skills. In implication, the predictive model was useful for graduate
students, management of public institutions, Ministry of Higher Education, human
resource personnel and academic staff in predicting the graduates’ employability.
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PERLOMBONGAN DATA DAN ANALISIS RAMALAN TERHADAP
PEKERJAAN PELAJAR SISWAZAH DI UNIVERSITI-UNIVERSITI AWAM
DI MALAYSIA

ABSTRAK

Kajian ini bertujuan menggunakan data mining untuk meramalkan pengambilan
pelajar siswazah baharu di universiti-universiti awam di Malaysia. Reka bentuk kajian
adalah pembangunan model menggunakan Rapid Miner Studio. Model ini
menggunakan algoritma pembelajaran mesin yang diselia dan tidak diselia termasuk
k-Nearest Neighbor (KNN), Naive Bayes, Decision Tree, Logistic Regression,
Support Vector Machine (SVM) dan Neural Network. Sampel terdiri daripada 16,729
pelajar siswazah baharu yang dikumpulkan dari Unit Kajian Pengesanan Graduan,
Kementerian Pengajian Tinggi (KPT). Untuk membina model Kklasifikasi, metodologi
Cross Industry Standard Process for Data Mining (CRISP-DM) diterapkan. Untuk
penilaian, 70% set data digunakan sebagai set latihan dan 30% selebihnya digunakan
sebagai set ujian. Untuk menentukan kadar kesalahan dan untuk membenarkan
ketepatan model yang dicadangkan secara objektif, kesalahan Kklasifikasi digunakan
sebagai metrik penilaian. Penemuan utama analisis ramalan menunjukkan bahawa
kebolehpasaran di kalangan pelajar siswazah baharu dapat diramalkan dengan
ketepatan 59.90% dengan Neural Network sebagai model ramalan yang paling tepat.
Faktor penting yang menyumbang kepada pekerjaan graduan adalah kemahiran
menyelesaikan masalah dan membuat keputusan. Pengangguran, sebaliknya,
disebabkan terutamanya oleh faktor-faktor ini - kecekapan Bahasa Inggeris yang
lemah, jurusan Bahasa Melayu, Pendidikan, dan Sains. Kesimpulannya, data
empirikal menyokong model Neural Network untuk meramalkan kebolehpasaran di
kalangan pelajar siswazah baharu di mana siswazah harus mempunyai kemahiran
kritikal seperti kemahiran menyelesaikan masalah dan membuat keputusan. Secara
implikasinya, model ramalan berguna untuk pelajar siswazah, pengurusan institusi
awam, Kementerian Pengajian Tinggi, kakitangan sumber manusia dan staf akademik
dalam meramalkan kebolehpasaran graduan.
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CHAPTER 1

INTRODUCTION

This chapter discusses the introduction of this research. Section 1.1 presents the
introduction, while Section 1.2 presents background of the study, Section 1.3 presents
research objectives, Section 1.4 presents research questions, Section 1.5 presents
problem statements, Section 1.6 presents research benefits, Section 1.7 presents

research limitations and Section 1.8 presents the thesis outlines.

1.1 Introduction

In managing big data to discover new useful knowledge, the process of data mining is

usually used. The Data Mining process is widely used by the technology companies,



banking, supermarkets and crime agencies to predict something in the future or
explain something that has happened. There are several techniques in data mining,
such as classification, statistical analysis, regression, prediction, evaluation, clustering

and trend analysis, association analysis and etc.

There are two types of analysis commonly used, such as predictive analysis
and descriptive analysis. Examples of predictive analyses are classification and
regression. Classification and regression differ based on the outcomes either in a form
of categorical or numerical. Descriptive analysis is different from predictive analysis.
Descriptive analysis uses data mining and aggregation data to summarize what has
happened or in other words is an analysis describing the past while predictive analysis
uses modeling, data mining, machine learning techniques and various statistics to dig
the historical data to determine what is possible occurring in the future because
predictive analysis is probabilistic. Classification and prediction are the most
important tasks in data mining. The selection of the algorithm often depends on the
type of data (i.e. nominal, ordinal, ratio or interval) used. Machine learning was
provided for every data mining algorithms and different data mining algorithms were

used to set data based on knowledge.

This study proposed a suitable predictive model based on data mining
techniques by using samples from Tracer Study, Ministry of Higher Education. The
predictive model was proposed to generate attributes from students’ records that
affect the employment status of fresh graduates in public universities in Malaysia.

This study consists of six chapters which discussed all the processes starting from



identifying the reseach problems until the discussion of the research questions or

research objectives.

1.2 Background of the study

The issue of unemployment, especially among graduates, is an issue raised every year
with approximately 200,000 graduates. One-fourth of graduates mostly with degree
qualifications are unemployed after half a year of graduation (Michelle, 2016). It is
very important to study the readiness among graduates to embark in the working
world in order for local universities to produce graduates who are fully qualified with
the needs of job industries by planning, researching and developing appropriate

assessment tools.

Tracer Study Unit, Ministry of Higher Education, Malaysia had conducted a
survey among fresh graduates to investigate trends of job evaluations: further study,
upgrading skills, waiting for job placement, employed or unemployed. According to
an online survey conducted by the Ministry of Higher Education in 2015 involving
107,850 respondents from a bachelor's degree, it was discovered that 58.0% of first
degree holders were employed, 5.6% had further their studies, 2.2% were upgrading
their skills, 6.2% were waiting for work placement and 27.9% were still unemployed.
From the number of those who were employed, 11.3% were part-time workers while

88.7% were full-time workers (Kementerian Pengajian Tinggi Malaysia, 2015).



According to the statistics for the year 2015 released by National Education,
Ministry of Higher Education, 27,065 out of 54,852 graduates in Higher Education
Institutions (HEIs) were unemployed. It shows that graduates from the field of science
contributed the highest rate of unemployment while graduates from the field of arts
and social sciences contributed the lowest rate of unemployment in which the

employment rate increased from 26.7% in 2015 to 25.6% in 2014.

There are six main areas of studies which contribute to an unemployment:
applied sciences, human resource management, business administration, social
sciences, accounting and arts, as reported by the Minister of Higher Education, Datuk
Seri Idris Jusoh based on the statistics released by the Graduates Survey Detection
System. According to the statistics, a total number of 54,103 unemployed graduates as
compared to 238,187 graduates who graduated in 2016. However, employability
among graduates increased slightly about 1.2 percent in 2016 compared to 2015.
Various initiatives have been undertaken by the ministry to produce competitive and
skillfull graduates. One of the initiatives is to introduce a work-based learning and
introduce cumulative grade point average (ICGPA) at university level. The initiative
introduced by the ministry is based on the Malaysian Education Blueprint 2015-2025
(Higher Education) which encourages higher institutions to produce holistic graduates

ready to embark into fields of employment.

According to the statement from the SEEK Asia Chief Officer, Jake Andrew,
graduates should have transferable skills and not just specialized skills to fulfill the

demands of multipurpose jobs. Transferable skills such as interpersonal skills,



communications skills, organizational skills and leadership skills are the skills
acquired for the working environment. Helpful, conflicts solving and internal
motivation are interpersonal skills while public speaking, advice and persuade or sell
are examples of communications skills. Additionally, setting and achieving goals,
time management and multitasking are some examples of organizational skills while
some examples of leadership skills include making decision, motivating others and

working in groups.

Most organizations find that employees who have good qualifications, great
personality won the favor of employers. According to a survey conducted by
JobStreet.com in October 2016 involving 568 respondents from Human Resource
Professionals in various industries, 14% of the respondents preferred qualifications
while the majority of 51% prefer personality as the main criteria for selecting
employees. There are five top reasons why fresh graduates are not employed as shown
in Figure 1.1. According to a survey conducted by the Jobstreet.com in Nov 2015, the
findings revealed the following results on reasons why fresh graduates were not
employed: 59% stated the reasons were poor attitudes, characters or personalities,
60% said poor in communication skills, 60% said of being choosy of jobs/companies,
64% said poor command in English and 68% said demand for for unrealistic
salary/benefits. This survey involved a total of 472 clients, managers and senior
managers of Jobstreet.com in various industries in Malaysia. This study linked the
attributes of the dataset with all five skills required to fulfill the needs of employers

by using Data Mining and Predictive Analysis techniques. The results from the



analysis could be used by various organizations in planning the graduate job

opportunities after graduation as summarized in subsection 1.6.

Poor attitude, character or personality 59%

Poor in communication skills 60%

Choosy the job/ company 60%

Poor command in English Language 64%

Apply for unrealistic salary/benefit 68%

Figure 1.1. Five Top Reason for Fresh Graduate Students Do Not Get Hired
(Jobstreet.com survey in November 2015)

1.3 Problem Statements

The main goal of all HEIs is to produce quality graduates from various aspects such
as academic, personality, skills and able to meet the requirements of job industries.
However, HEIs in Malaysia are facing problems and challenges in producing
graduates who are skillfull because of the lack of assessments, information, prediction
tools and analysis. HEIs has used the best pedagogy but still facing problems of
unemployment among graduates. The process of analysing and understanding factors
that can improve academic performances and skills was a complex process and need
to correlate information in the past with the present to predict future graduates.

Without good planning and management, the goal will not be achieved. This will lead



to dumping of graduates in the market which leads to the increasing of unemployment

rate every year.

There are a large number of student data stored by the management of HEIs
including the personal information, academic, co-curricular as well as the
employment information but were not used in decisions and policies to improve the
quality and performance of the students. The limited job opportunities are feared to be
unable to accommodate the increasing number of graduates every year. Placement of
graduates in industries is challenging due to a number of factors, such as academic
performance, communication skills, capabilities, problem solving skills and
disabilities. The studies of employability among Malaysian graduates are very limited
although statistics from the Ministry of Higher Education (Kementerian Pendidikan
Tinggi, 2016) showed a large number of graduates in local institutions who were
unemployed after six months of graduation. Previous studies only examine the
predictions of employability related to perceptions of career distress, factors affecting

graduates engaging in their own business and employment performance.

It is evident from the discussion above that there is a need for studies to be
conducted to clarify the gaps in relevant literature: type of samples used and limited
studies in the area of employability, especially in Malaysia. The last gap is related to
the lack of techniques used in analyzing skills and being competitive among the

graduates before embarking into the job environment.



As a conclusion, there are three problems act as the basis of review of previous

research:

1. There is a large amount of students’ data but not used in making policies and
decisions to improve the quality and performances of students especially in the
placement of students in industries.

2. There are many existing attributes of the employability but no relationships are
derived from these attributes.

3. Lack of predictive model in producing graduates who can meet the criteria of

job selection by employers.

14 Research Questions

1. What are the factors that significantly cause fresh graduate students in
Public Universities to be employed or unemployed?

2. What are the relationship within the attributes of employability among
fresh graduate students in Public Universities?

3. What is the suitable classification model that can be used to predict trend
of fresh graduate students in Public Universities to be employed or

unemployed?



1.5  Research Objectives

The objectives of the study are as follows:

1. To investigate the existing factors that significantly causes fresh graduate
students in Public Universities to be employed or unemployed.

2. To identify the relationship within the attributes of employability among
fresh graduate students in Public Universities.

3. To develop the suitable classification model in predicting trend whether
the fresh graduate students in Public Universities will be employed or

unemployed.

1.6 Research Benefits

This study used data mining and predictive analysis to detect the marketability of
graduate students from public universities in Malaysia. The benefits of the study are

as follows:

1.  The findings could help fresh graduate students to predict their future either
employed or unemployed.

2. From the findings, graduates can also determine the attributes that can affect the
graduates employed or unemployed.

3. The findings also may help the management of Public Institutions in assessing

the success of graduates to be employed.
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4. The findings also may help the Ministry of Education to assess the effectiveness
of the courses offered by the university.
5. The findings may also help human resources to make projections of labor each

year.

1.7 Research Limitations

The study involved samples data from five Public Universities in Malaysia for the
years 2015, Universiti Teknologi Malaysia (UTM), Universiti Sains Malaysia (USM),
Universiti Putra Malaysia (UPM), University of Malaya (UM) and Universiti
Kebangsaan Malaysia (UKM). The data was developed by the Tracer Study, Ministry
of Higher Education, Malaysia. The data used in this study only involved five public
universities because this is the only data provided and authorized by the Tracer Study
Unit. Therefore, the findings depends on the sincerity of the respondents to provide

feedback on a questionnaire in Tracer Study during the graduation.

1.8 Thesis Outline

The remainder of this thesis is structured as Chapter 2 presents the literature review
about data mining and predictive analysis, Chapter 3 presents the overall
methodology, Chapter 4 proposed the solutions, Chapter 5 presents the evaluations,

results and discussion and Chapter 6 presents the contributions and future works.
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