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Abstract 
 
A new research involves the collection and analysis of several research papers and it requires systematic methods of identifying the gaps 
and generating reliable evidence as a whole. Research questions can be drawn through the results of a systematic study that summarizes 
the overall research thoroughly. This paper aims giving an exposure on the systematic review used in the study of graduates' employabil-

ity using data mining techniques and predictive analysis. Three main processes; (i) planning, (ii) conducting and (iii) reporting the review 
have been conducted to answer the research questions on predictive analysis conducted on the problem of employability among the fresh 
graduates. The methods of the review and specifies the research questions described through a review protocol involving three main da-
tabases; (i) Scopus, (ii) ScienceDirect and (iii) Web of Science. A total of 120 journal articles are classified into three main categories 
through taxonomy analysis. The results of the study are discussed in three main aspects; (i) challenges, (ii) motivations and (iii) recom-
mendations while the research interest of the analysis results is critically formulated under critical review. 
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1. Introduction 

There are six main areas detected as high graduates of unem-
ployed graduates from applied science, human resource manage-
ment, business administration, social science, accounting and arts. 
The case was reported by Higher Education Minister Datuk Seri 

Idris Jusoh based on statistics released by the Graduates Survey 
Detection System (FNS). According to the statement, a total of 
54,103 unemployed graduates compared to 238,187 graduates 
who graduated in 2016. Various initiatives have been undertaken 
by the ministry to produce competitive and skills' graduates. One 
of the initiatives is to introduce a work-based learning and intro-
duce cumulative grade point average (iCGPA) at university level. 
The initiative introduced by the ministry is according to the Ma-

laysia Education Blueprint 2015-2025 (Higher Education) which 
encourages the production of holistic graduates before entering the 
field of employment. Apart from initiatives taken by Ministry of 
Education, researchers also play a role in helping the ministry to 
realize the desire to reduce the unemployment rate in Malaysia, 
especially among graduates. Through a growing collection of data, 
researchers used data mining methods in educational fields [1] [2], 
business fields [3] [1], biological science field [4] and some other 

fields. It combines computer learning techniques, statistics and 
visualization to discover and extract knowledge in such a way that 
humans can easily interpret [1]. The current trend of enhancing the 
capabilities in generation data and accumulation has resulted in an 
urgent need for data mining applications, also known as 
knowledge discoveries in databases. Conventional, only large 
corporations use data mining because it needs to collect a large 
amount of data and processes for compile them into usable infor-

mation. However with low barriers and virtually free costs and the 
growth of internet usage and web-based technology, a small com-

pany today should also benefit from data mining to achieve its 
targets [4].  
This paper propose a systematic review that interpreting all re-
searches relevant to a topic area, specifies research questions or 

several related phenomena. There are three main phases in sys-
tematic review ie planning, conducting and reporting the review 
[5]. In the planning the review phase, review protocols were de-
veloped based on three types of questions in the issue of predictive 
analysis in employability among fresh graduates; (i) investigate 
the existing factors that significantly cause fresh graduate students 
to be employed or unemployed, (ii) identify the relationship within 
the attributes of employability among fresh graduates, (iii) deter-

mine the suitable prediction model in predicting trend whether 
fresh graduates will be employed or unemployed. There are sever-
al stages in conducting the review phase such as research identifi-
cation, studies selection, assessment on study quality, monitoring 
progress and data extraction also data synthesis. Hence, this study 
aims to illustrate issues pertaining to data mining in various pre-
diction studies. The main keywords used in this study is "data 
mining" and "predictive analysis". The sources of the literature 

conducted from three main digital databases; (i) ScienceDirect. 
ScienceDirect is a website that provides access to database of 
scientific, medical and technical research databases, (ii) Scopus is 
a database that featuring abstracts and citations for educational 
journals, scientific journals, books and court proceedings that 
contains worldwide research related to medicine, science, technol-
ogy, social sciences, arts and humanities (iii) Web of Science is 
another database used in this research which is an online subscrip-

tion-based website that provides multiple access to multiple data-
bases for search of quotes related to science, social science, art 
and humanity. The rationale for selecting the source database be-
cause it provides access to the fields of science, social sciences, 
humanities, engineering and technology in terms of technical, 
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theoretical and disciplinary effort of researchers around the world. 
All stages in conducting the review phase were summarized under 
review protocol and taxonomy analysis. The results of a systemat-
ic review were reported in the format either in the section of the 
thesis or in the conference or journal paper. All insights are sum-

marized under critical review discussions. 

2. Review Protocol 

The selection of the study conducted for the last six years latest 
starting 2012 until 2017. Google Scholar were used as a guide in 
the search for early review of the literature. The options of the 
search engine scope does not include books and types of report 

and it is only limited to the search journal and conference papers 
based up to date and proper scientific work. The details query use 
"OR" and "AND" operator to combine the entire keywords and 
translated in the flowchart as in figure 1. 
 

 
Fig. 1: Flowchart of Study Selection 

3. Taxonomy Analysis 

As an early process of gathering the articles, all search articles 
have been incorporated into a single file. Full text reading was 
carried out to categorize the scope of the study into the form of 
taxonomy that was easier to see the scope of the research con-
ducted by previous researchers. The keywords are selected based 

on the scope of predictive analysis and data mining and were 
combined with deeper sub-topics that relate to the employability 
among the graduates. Initial findings of search results from three 
major databases result is 1,134 articles where 193 articles from 
ScienceDirect, 584 articles from Scopus and 357 articles from 
Web of Science. When all articles were in merge, no duplications 
of articles are identified. Then, researchers was screening the title 
and abstract, resulting in 1,007 articles were excluded.  

The number of articles remaining was 127 articles. After full read-
ing on 127 articles, there are only 120 articles included to get 
ideas for new studies. Most articles (105/120, 87.5%) are articles 
that refer to the study in the form of analysis/evaluation. Devel-
opmental articles (11/120, 9.17%) where the study paper discusses 

the development of models and framework. From the large num-
ber of article search, review articles (4/120, 3.33%) were studied 
in the prediction area in different field of study. The articles ob-
tained are translated through a bar chart where the number of arti-
cles obtained is illustrated based on different categories of review, 

development and analysis / evaluation as shown in figure 2. 
 

 
Fig. 2: Bar Chart of Summarization Number of Articles by Different Cate-

gories 

 
From the overview of research articles, the results show a pattern 

of articles category. These articles are categorized according to the 
taxonomic literature as shown in Figure 3. The main focus for this 
research is about data mining and predictive analysis. The cate-
gory of the articles decomposed into several sub-categories from 
the 3 main classes which are review articles, development and 

analysis/evaluation. 

3.1 Review 

Overall, review articles is a summary of current understanding or 
formulation of previously published studies related to the subject 

or topic of the study. Through review articles, researchers can 
identify a number of things such as new findings and progress, 
gaps in research, people involved, debated about some issues and 
new ideas that can be highlighted for future research.  
Basically there are four review articles comprising study on trends 
Science, Technology, Engineering and Mathematics (STEM) in 
career development in education [6], postdoc employment [7], 
physical changes in adults [8] and substance abuse and substance 

used [9].   

3.2 Development 

Development is one of the methods of effective research that con-
sists of real or abstract forms such as mathematical formulas, 
sketches or diagrams. Development in this research were split into 
two categories which are development on Model and Framework. 
The Model is a mental framework used to analyze or describe a 

system. There are two categories of Model development which are 
Prediction and Evaluation. The Prediction is a system description 
using statistics to predict unknown issues, events or outcomes. 
Predictive used in academic and research area are usually linked to 
machine learning while in commercial areas, prediction models 
are known as a prediction analysis.  
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Fig. 3: Taxonomy of Research Literature on Data Mining and Predictive Analysis 

 

Evaluation is valuation approach that was used for program im-
provement. Predictive model have developed for predicting 
achievement of students' academic from Mara University of Tech-
nology (UiTM), Malaysia using surveys and interviews [10]. In 
order to predict the commitment of institutional in influencing 

online of 831 students at a South Eastern University using institu-
tional commitment (IC) scores obtained from Student Experience 
Forms  and College Persistence Questionnaire (CPQ), mathemati-
cal equations have developed [11].  Assessing the parameters that 
influenced the academic quality of the faculty in the career of 
students, Support Vector machines (SVMs) have been used in 
model learning by using universal kernel function (linear, radial, 
sigmoid, polynomial and Pearson based on kernel functions 

(PUKF) [12]. Predictive model based on theory of planned behav-
iour was developed to predict student responses to the use of mo-
bile learning using Structural Equation Modelling (SEM) tech-
nique such as partial least squares (PLS) [13]. Decision tree algo-
rithm and Logistic regression are multidimensional professional-
ism evaluation model used to identify the personal needs of pro-
fessionalism [14].  
Framework is the development of a basic conceptual structure for 
solving problems and can help define a service component that 

can be used consistently. Based on the framework, it is classified 
into three main areas: framework related to career transition which 
discussed about the exchange of fields or working conditions, 
students’ progression discussed about the achievement and per-
formance and theoretical framework related to the development of 
the framework based on theories related to the field of study such 
as theory of behavior and theory of learning. The scope of the 
predicting study was further expanded through the provision of 

computational framework where Multi class Support Vector    
Machine (SVM), Linear Regression and Logistic Regression used 
to predict the level of workability [15].  
The framework was developed to identify whether the career tran-
sitions factors such as (1) freedom, (2) support, (3) confidence,   

(4) readiness, and (5) control can be predicted by career adaptabil-
ity such as (1) concern, (2) control, (3) curiosity and (4) confi-
dence [16]. 

3.3 Analysis/Evaluation 

Analysis/Evaluation is a process use to understand the big picture 
of a phenomenon, define an important features and to study the 
nature of something using data while evaluation is a more unique, 
more specific technique and can be defined as a standard social 
research that involves the process of data collection and statistical 
collection that lead to practical application. Analysis/Evaluation 
studies are categorized into two main areas; educational and non-
educational. Studies in the field of educational are classified into 

two categories: student-related studies such as students' achieve-
ment, students' attitudes, students' behaviors and students' progress 
while staff-related studies discuss about staffs' behaviors and 
staffs' intentions involving academic and non-academic staff.  
The non-educational deal with industry field that discussed the 
used of prediction in many issues related to manpower and ser-
vices also deal with others field consisted social field, health and 
medical field.  
The literature review found that 90 articles related to prediction 

studies in the field of education have been discussed. In the field 
of education, previous researchers were studied about the predic-
tions of behavior, perception, skill, attitude, performance or 
achievement, emotion, and motivation among the students, staffs 
and support groups. Previous researchers studies about prediction 
of behavior among 239 undergraduate students from the United 
States and 242 participants from introductory psychology class in 
a university in the United States by using regression analysis in 

order to examined the correlation between behavior and well-
being [17]. Logistic regression was used to examine interaction 
between deceptive behavior and honesty [18]. Confirmatory factor 
analysis and theoretical research model were used in the predic-
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tion study of self-regulation in e-learning environment based on 
satisfaction and knowledge in e-learning [19]. Other prediction 
study on behavior, [20], [21], [22], [23], [24] and [25]. 
Fifteen articles of non-educational field consisted the collection of 
prediction study in the field of industry and other fields. Regres-
sion analysis was widely used in predicting studies. Regression 
analysis is a statistical process that includes techniques of model-
ling for estimates the relationship between the variables. Research 

studies about workplace safety using correlation and multiple 
regressions to study the relationships between variables and the 
effects of variables on safety at work [26], prediction on user satis-
faction using Exploratory Factor Analysis (EFA) and Confirma-
tory Factor Analysis (CFA) [27], prediction on  job performance 
[28], project proprietary study of implied knowledge inventory 
officers (POTKI) [29] and prediction  on career adaptability used 
regression analysis to determine the predictor variables [30] and 

prediction study related to technical performance also used regres-
sion analysis [31]. The research on correlation between general 
health and happiness with spiritual intelligence where the predic-
tor of the study was identified using multivariate regression [32]. 

4. Discussions 

The main objective of this research paper is to provide a system-
atic review on the use of data mining techniques and predictive 
analysis that can be used by various parties in determining the 
employability among the graduates using existing students’ re-
cords. Predictive studies have been extended and the findings of 
the study found that this study is widely used in educational and 
non-educational fields of study. An overview of literature studies 
found that research-related trends more focused on studying the 

strengths of the correlation of the variables to the effects or out-
comes. In the field of education, the previous researcher examines 
students’ performance and achievement, students' behavior, per-
ception, attitude and motivation. In the non-educational field re-
searcher discussed about user satisfaction, intention job perform-
ance, safety and spiritual factor. Researchers used a questionnaire 
as an instrument of data collection. In terms of data analysis, many 
researchers used regression analysis either linear or multiple 
analysis and use exploratory and factor analysis. However, in a 

small numbers there were researchers who also used machine 
learning algorithms in their prediction studies. There are three 
aspects discussed under this section namely challenges, motivation 
and recommendation related to the used of data mining and pre-
dictive analysis area. 

4.1. Challenges 

These challenges are classified into four sub-sections: concern to 

the data collection, concern to the lack of resources, concern to the 
lack of techniques and concern to the sample size. Researchers 
were concerned with the challenges related to the use and applica-
tion of predictive and data mining. Some challenges were identi-
fied through written by the previous researchers for readers' refer-
ence in identifying the original proposal and resolution measures 
to address the issues and challenges that will come.  

4.1.1. Concern to the Data Collection 

The findings from previous studies found that there were weak-
nesses and challenges in the study conducted related to data col-
lection methods. Variables from single questionnaire [33], student 
self-assessment [34] and [35] and the version of an instrument 
used does not follow the sensitivity of the IT learning context [36]. 
Challenges in non-target group engagement [37] while full health 
questionnaire (GHQ) were used rather than using clinical inter-
views for health screening [38]. Techniques and approaches 

needed diversified for data collection activities [30]. 

4.1.2. Concern to the Lack of Resources 

Lack of online-program research was also a challenged in studies 
related to the commitment of institution in online learning [11]. 
Limited resources in practical applications cause the approaches 

used cannot measure behavior more efficiently [17]. In a predic-
tion study on student creativity there was no study of the relation-
ship between play environment and student creativity [39]. The 
lack of research has led to barriers to the implementation of sim-
plicity tests on gender samples to predict behavior [40]. In re-
search on the effectiveness of ICT utilization, Fazilat-pour [32] 
could not ensure the correlation between social communication 
and the effectiveness of ICT utilization. Studies conducted on the 

transition work of veteran student do not have completed informa-
tion in determining career options [16]. 

4.1.3. Concern to the Lack of Technique 

A good research must evolves in tandem with technological de-
velopments. Various techniques can be used to provide a quality 
research and can be referred by other researchers. Study of pre-
dicting the attitude of librarians towards the used of new technol-
ogy found that the challenges faced related to the various tech-

niques need to be used in predicting librarian behavior [41]. The 
used of more laboratory tests was suggested in anticipation of 
recovery time after working [42].   

4.1.4. Concern to the Sample Size 

There was a difference in size of samples used in the previous 
study. This sub-section compiles several studies that faced chal-
lenges in terms of sample size used in the study of whether the 
sample size is limited, the sample size is too small or the sample 

size is too large. The Challenges faced were due to the sampling 
used limited to the degree of Electrical Engineering at Faculty of 
Electrical Engineering UiTM only [10]. The bias in data analysis 
can occur due to the small sample size [43]. Studies on correlation 
and effects cannot be accurately measured if the sample size was 
used outside the specified sample [44]. The limited sample size in 
perceptions' study can be a barrier to researchers in determining 
the relationship between perceptions and educational success [45]. 
The simple sampling technique causes the number of participants 

involved were limited [46]. Non-random sampling was selected 
from the real population where only two schools involved will 
cause limited used to the statistical modeling [47]. Non-random 
sampling in the student population of the Midwestern University 
has led to the prediction of project appropriateness of the staff 
being less precise [48]. The study on prediction of mathematical 
efficiency cannot be tested according to differences age because 
only 15-years-old students were used as the samples of the study. 

User sampling was appropriate for the analysis of experimental 
data and cannot be used for analysis of actual studies [49]. 

4.2. Motivation 

The benefits of a predictive study in various areas of study clearly 
show its importance in looking at potential based on certain indi-
cators. This section discusses three categories of benefit on predic-
tion research according to the educational and non-educational 

fields. 
 

4.2.1. Benefit to Educational Field 

Prediction study on students' progress can help the university 
manage student’s achievement more holistic and effective [50]. It 
is very important for students who wish to pursue a college or 
university to undergo a standardized entrance test to provide stu-

dents who are truly eligible to continue their studies [51].  
The selection criteria can be modelled to predict the success of the 
selected student enrolment [52]. Student entry approaches are 
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based on past academic achievement to predict future academic 
achievement [53]. In order to achieve a more standardized level of 
academic achievement of students, the test score and student 
achievement grade should be adjusted to a more appropriate stan-
dard to create a more conducive environment in terms of learning 
and achievement assessments [54]. The role of teachers plays an 
important role in creating a better learning environment for stu-
dent learning [55]. Students' perception can open opportunities for 

students to experience more advanced learning experience [56]. 
The early achievement of students can be used to predict the final 
achievement of the students and the results can help students over-
come the student's interest [57]. Career awareness should be ap-
plied to students and religious bodies mandated by academic man-
agement in building such awareness [12]. Some competencies 
have been implemented through the International Student Assess-
ment Program (PISA) to provide students with some approaches 

before entering the labor market [58]. Job literacy studies can help 
students improve themselves in the workplace [14]. Student aca-
demic performance is a measure of the excellence of an educa-
tional institution. The student's prediction of performance can 
affect the reduction and increase in student shift rates after gradua-
tion [10]. The used of learning management system (LMS) is one 
of the development of information technology in the educational 
system that provides the learning environment of unlimited time 

and place [59]. The implementation of the online program among 
students can provide a faster response to information dissemina-
tion and demonstrate student commitment in the programs planned 
by the institution [11]. An internationally recognized postdoctoral 
assessment of job demands can illustrate the trend of international 
post-graduate workflows [7]. Through the theory practice used in 
the study, comparison of cultures with understanding between 
students and teachers can be explained [60]. Self-regulatory inves-
tigation by e-learning environment for post-academic and aca-

demic achievement [19]. With the advancement of internet tech-
nology, students are able to explore valuable knowledge and in-
formation to generate student creativity [23]. 

4.2.2. Benefit to Non-Educational Field 

Perceptions of job hobbies can simplify the compromise effect on 
career practices through various career strategies [61]. Student 
transition studies from military service to college management 
provide preparatory and early learning of students before career 

shift [16]. A researcher's career opportunity open early career 
opportunities prospective researchers in the public or private sec-
tor [62]. Scholars have recognized Career decision self-efficacy 
(CDSE) through CDSE, career counselors can increase persistence, 
the ability to endure stress, increase student self confidence in 
career choices [63]. The mentorship method can build career train-
ing and generate professional skills for career path, psychosocial 
as well as professional socialization [64]. For the study of selec-

tion of implicit knowledge inventory officers (POTKI), self-
preparedness to be an effective, efficient and successful police 
officers [29]. Research related an information technology has also 
affected the results of predicted research conducted by past re-
searchers. The usage of e-book among professionals was able to 
expand the scope of innovation-related research in information 
technology such as consumer attitude studies on acceptance of 
technological developments primarily on the use of e-books [65] 

The study on attitude among librarians on the use of m-service 
technology can illustrate the acceptance of librarians on technol-
ogy development [41]. Internet satisfaction survey among the 
general public can help improve the various aspects of life such as 
culture, social and economic as well as enhance the development 
of individual skills and productivity [27]. 

4.3. Recommendation 

An important recommendations from the literature review related 
to the data mining and prediction analysis in various field of re-

search have been summarized for the improvement of a predictive 
study that will be undertaken by future researchers. This section 
discusses about the recommendations from previous researches 
that categorized into three main categories, recommendations 
about variables, recommendations about techniques or methods 
and recommendations about other matters.  

4.3.1. Recommendation to Variables/Samples 

For improvements to previous literature review, some of the pre-

vious researchers have suggested to use other variables or samples 
other than those used in the previous study. The researchers de-
scribed the used of other variables or samples could affect the 
accuracy of the prediction value for every research problems. This 
sub-section lists some researches that suggest enhancements in 
terms of variables or samples that need to be used. The variables 
used in the study of student progress predictions should be exam-
ined to evaluate the differences in the use of each variant used [50]. 

Other variables related to the function and quality of the e-
portfolio to verify the Subjective Norm (SN) involved in the re-
search have to be used [56]. Additional numbers of librarians from 
other countries as samples or variables should be used to involve 
more variables [41]. In order to develop a more effective group 
work environment, future studies should add learning approaches 
and more effective impact factors [66]. The classroom environ-
ment aspect should be identified in verbal assessment among stu-

dents [67]. Suggestion the use of institutional data can be ex-
panded to examine the relationship between variables in making 
strategic planning [68]. The samples size of the study needs to be 
increased because the large sample size can represent the actual 
target population as well as identify more sources and job de-
mands in the lecturer's work involvement in the distance education 
course [43]. Gender differences may be used in the model to see 
the implications of academic performance relationships with emo-
tional states [69]. Additional features can be entered through re-

sults of more than one test score [70]. Involvement of samples 
from other departments will be used to determine the faculty per-
formance factor for the department being used as the sample of the 
study [12]. Gender, immigration and ethnic backgrounds are addi-
tional features that may be considered for use in further studies 
[58]. Sex differences in non-cognitive factors need to be focused 
on criterion differences and on test [51]. Physical self-concept 
involves the theory of self-determination to be more tested [44]. 

The aspects of transitional elements such as military culture 
should be considered to see the differences or similarities of vet-
eran students with overall students from military to college to test 
specific aspects of the job shift [16]. The samples of the study 
should be further expanded through the use of samples from a list 
of colleges across the country [71]. The results of the study can be 
confirmed through samples of additional study from other univer-
sities compared to only use samples from three universities in 

Taiwan [55]. The study of direct and indirect relationship of emo-
tion, motivation and cognitive process requires a larger samples to 
run a path analysis [72]. Students' motivation for learning IT 
should be focused on achieving IT learning goals [36]. The model 
should be tested using samples from different universities as well 
as involving parents, adults and high school students [73]. 

4.3.2. Recommendation to Techniques/Methods 

Previous researchers also suggested the use of different techniques 

and methods for future research. This sub-section discusses the 
suggestions by previous researchers about the techniques or meth-
ods to be used for future research. The use of research designs in 
addition to statistical controls can be used to determine the effec-
tiveness of variables used such as absenteeism records, behavioral 
or personal indicators source and size of work demands [74]. For 
the study of the relationship between wellness and value / goal, the 
design of experiments is required to complement the existing 

study [17]. The study of the relationship between the sources of 
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Internet self-efficacy, Internet self-efficacy and other constructs is 
recommended using a survey for the exploration of the relation-
ship studies [75]. Self-reporting methods have been used in previ-
ous studies and have caused bias due to self-reporting method and 
recommendations on the use of non-self-reporting methods should 
be used to prevent biased reporting from respondents [71]. Better 
research methods should be used to classify the collaborative in-
teraction of nature and individuals [76]. 

4.3.3. Recommendation to other matters 

Various predictions have been made in various fields of study. 
Each study has different recommendations according to their re-
spective field of study. This sub-section discusses the suggestions 
by previous researchers about the other matters.  A more sustain-
able and comprehensive long-term development needs to be taken 
into account in attracting youth to venture into agriculture to re-
duce business constraints in Ghana [77]. More research is needed 

to study the relationship between grade point average (GPA) of 
Master of Accounting (MAC) and variables used in existing stud-
ies [78]. Greater use of domains is needed to meet the growing 
needs of the teen segment [79]. Different studies using post posi-
tivist paradigm compared the used of positivist paradigms in pre-
vious research can help research assistant solve the problems in 
prediction organizational [80].  

5. Critical Review 

Nowadays a lot of studies has been done in the field of prediction 
the literature review founds that there are lack of research that 
applying the machine learning algorithm in this experimental 
study. Most of the prediction studies used a study of correlation 
and prediction are based on the strength of the correlation between 

the variables. There were only 2 out of 120 articles that used data 
mining in prediction studies [12] [14]. 3 out of 120 articles used 
the machine learning algorithm in the process of data analysis [10] 
[14] [15]. From all three articles that are using the machine learn-
ing algorithm, there is only one prediction study on job competi-
tion factors among students but predictive factors are based on 
student literacy data and student end-employment information. 
This study used decision tree algorithm and logistic regression for 
prediction analysis process [14]. From the findings of the literature 

study, there is no prediction study that involves the employability 
among fresh graduates in Malaysia. Studies on graduate’s em-
ployability are very limited and there are only one study that dis-
cusses the competition factor of graduates in the job market. The 
lack of research in this area shows there is a lack of technical, 
method and data types that can be used in predicting employability 
among the graduates in the work industry. 

6. Conclusion  

Predictive studies are widely used in educational and non-
educational field. However, through the systematic review con-
ducted on literary studies found 97 out of 120 articles cover pre-
diction in education, 23 out of 120 articles in the non-educational 
field. The prediction study has become a phenomenon in certain 

areas to help management make a strategic planning based on the 
factors that can influenced a decision. This prediction trend shows 
the several techniques used in predicting things in line with the 
current technological developments. Researchers express their 
opinions and suggestions in their respective research papers to 
solve existing problems or challenges for future researcher refer-
ences for the improvement process. Future researchers can refer to 
the diversity of data collection techniques, processing methods, 

research samples, challenges and suggestions as well as the entire 
work process for predictive research conducted by previous re-
searchers through a systematic review. The overall, Decision Tree, 
Naive Bayes, Neural Networks, Logistic Regression, Bayes Net-

work and Averaged One-Dependence Estimators with subsump-
tion resolution (AODEsr), support vector machine (SVM) selected 
by researchers as a predictive model because of the highest accu-
racy based on experiments that have been carried out. The use of 
various machine learning algorithms is indispensable depending 
on the type of data used. Testing on the accuracy value of an algo-
rithm is very important in order to get a predictive model that is 
perfectly appropriate for each type of data being tested. 

Acknowledgement 

This research is fully supported by RAGS from 
KementerianPendidikan Tinggi under the grant number 2015-
0184-109-72.  

References  

[1] Achmad, H., Sabur, V. F., Pritasari, A., & Reinaldo, H. (2016). 

Sains Humanika Data Mining and Sharing to Create Usable 

Knowledge, Implementation in Small Business in Indonesia, 

2(2016), 69–75. 

[2] Romero, C., & Ventura, S. (2013). Data mining in education, 

3(February), 12–27. https://doi.org/10.1002/widm.1075 

[3] Yusof, Y., & Refai, M. H. (2013). Modified Multi-Class Classifica-

tion using Association Rule Mining, 21(1), 205–216. Retrieved 

from http://www.pertanika2.upm.edu.my/Pertanika PAPERS/JST 

Vol. 21 (1) Jan. 2013/19.  Page 205-216. 

pdf%5Cnpapers2://publication/uuid/6928FCF9-07B0-45A4-B511-

85643042723B 

[4] Lakshmi Priya, G., & Hariharan, S. (2012). A study on predicting 

patterns over the protein sequence datasets using association rule 

mining. Journal of Engineering Science and Technology, 7(5), 563–

573. 

[5] Kitchenham, B. (2004). Procedures for Performing Systematic Re-

views. 

[6] Benbow, C. P. (2012). Identifying and Nurturing Future Innovators 

in Science , Technology , Engineering , and Mathematics : A Re-

view of Findings From the Study of Mathematically Precocious 

Youth Identifying and Nurturing Future Innovators in Science , 

Technology , Engineering , and Mathematics : A Review of Find-

ings From the Study of Mathematically Precocious Youth, (October 

2014), 37–41. https://doi.org/10.1080/0161956X.2012.642236 

[7] Cantwell, B., & Taylor, B. J. (2013). Internationalization of the 

postdoctorate in the United States : analyzing the demand for inter-

national postdoc labor, 551–567. https://doi.org/10.1007/s10734-

013-9621-0 

[8] Rhodes, R. E., & Quinlan, A. (2015). Predictors of Physical Activi-

ty Change Among Adults Using Observational Designs, 423–441. 

https://doi.org/10.1007/s40279-014-0275-6 

[9] Stone, A. L., Becker, L. G., Huber, A. M., & Catalano, R. F. (2012). 

Addictive Behaviors Review of risk and protective factors of sub-

stance use and problem use in emerging adulthood. Addictive Be-

haviors, 37(7), 747–775. 

https://doi.org/10.1016/j.addbeh.2012.02.014 

[10] Arsad, P. M., Buniyamin, N., & Manan, J. A. (2014). Neural Net-

work and Linear Regression Methods for Prediction of Students ’ 

Academic Achievement, (April), 916–921. 

[11] Beck, H. P., & Milligan, M. (2014). Internet and Higher Education 

Factors in fl uencing the institutional commitment of online stu-

dents. The Internet and Higher Education, 20, 51–56. 

https://doi.org/10.1016/j.iheduc.2013.09.002 

[12] Deepak, E., Pooja, G. S., Jyothi, R. N. S., Kumar, S. V. P., & 

Kishore, K. V. (n.d.). SVM Kernel based Predictive Analytics on 

Faculty Performance Evaluation. 

[13] Hsia, J. (2015). mobile learning adoption. Journal of Computing in 

Higher Education, (707). https://doi.org/10.1007/s12528-015-9103-

8 

[14] Li, Z. (2016). A Novel Multidimensional Professionalism Evalua-

tion Model. 

[15] Rasipuram, S., B, P. R. S., & Jayagopi, D. B. (n.d.). Automatic Pre-

diction of Fluency in Interface-based Interviews. 

[16] Ghosh, A., & Fouad, N. A. (2016). Career Transitions of Student 

Veterans, 24(1), 99–111. 

https://doi.org/10.1177/1069072714568752 



International Journal of Engineering & Technology 205 

 
[17] Buchanan, K., & Bardi, A. (2015). The Roles of Values , Behavior , 

and Value-Behavior Fit in the Relation of Agency and Communion 

to Well-Being, (June). https://doi.org/10.1111/jopy.12106 

[18] Freyr, H., Halldorsson, F., & Kristinsson, K. (2016). Personality in 

Gneezy â€TM s cheap talk game : The interaction between Hones-

ty-Humility and Extraversion in predicting deceptive behavior. 

PAID, 96, 222–226. https://doi.org/10.1016/j.paid.2016.02.075 

[19] Liaw, S., & Huang, H. (2013). Computers & Education Perceived 

satisfaction , perceived usefulness and interactive learning envi-

ronments as predictors to self-regulation in e-learning environments. 

Computers & Education, 60(1), 14–24. 

https://doi.org/10.1016/j.compedu.2012.07.015 

[20] Counseling, P., & Program, G. (2013). MINDFULNESS AND 

FIVE FACTOR PERSONALITY TRAITS, 33–45. 

https://doi.org/10.21909/sp.2013.01.619 

[21] Scrimin, S., & Mason, L. (2015). Does mood influence text pro-

cessing and comprehension ? Evidence from an eye-movement 

study, 387–406. https://doi.org/10.1111/bjep.12080 

[22] Shokri, O., & Potenza, M. N. (2017). O R I G I N A L A RT I C L 

E Between Impulsivity and Severity of Problematic Internet Use in 

Male and Female Iranian College Students. 

https://doi.org/10.1007/s11469-017-9738-y 

[23] Tang, C., & Ding, X. (2014). Computers in Human Behavior Grad-

uate students ’ creative professional virtual community behaviors 

and their creativity. COMPUTERS IN HUMAN BEHAVIOR. 

https://doi.org/10.1016/j.chb.2014.09.055 

[24] Zamani-miandashti, N., Memarbashi, P., Khalighzadeh, P., 

Zamani-miandashti, N., & Memarbashi, P. (2014). The Internation-

al Information & Library Review The prediction of Internet utiliza-

tion behavior of undergraduate agricultural students : An applica-

tion of the theory of planned behavior The prediction of Internet 

utilization behavior of undergraduate agricultural students : An ap-

plication of the theory of planned behavior, (January 2015), 37–41. 

https://doi.org/10.1080/10572317.2013.10766379 

[25] Zanardelli, G., Shivy, V. A., & Perrone-mcgovern, K. M. (2016). 

separation relationships, 53(December), 162–173. 

https://doi.org/10.1002/joec.12041 

[26] Ibrahim, I. I., Noor, S. M., Nasirun, N., & Ahmad, Z. (2012). Safety 

in The Office : Does It Matter to The Staff ? Procedia - Social and 

Behavioral Sciences, 50(July), 730–740. 

https://doi.org/10.1016/j.sbspro.2012.08.076 

[27] Authors, F. (2017). The International Journal of Information and 

Learning Technology Article information: 

https://doi.org/10.1108/IJILT-11-2016-0051 

[28] Cucina, J. M., Su, C., Busciglio, H. H., & Peyton, S. T. (2015). In-

telligence Something more than g : Meaningful Memory uniquely 

predicts training performance ☆. Intelligence, 49, 192–206. 

https://doi.org/10.1016/j.intell.2015.01.007 

[29] Taylor, T. Z., Heijden, B. I. J. M. V. A. N. D. E. R., & Genuchi, M. 

C. (2017). The Police Of fi cer Tacit Knowledge Inventory 

( POTKI ): Towards Determining Underlying Structure and Ap-

plicability as a Recruit Screening Tool, 246, 236–246. 

https://doi.org/10.1002/acp.3321 

[30] Zacher, H. (2016). Within-person relationships between daily indi-

vidual and job characteristics and daily manifestations of career 

adaptability. Journal of Vocational Behavior, 92, 105–115. 

https://doi.org/10.1016/j.jvb.2015.11.013 

[31] Liu, W., & Cross, J. A. (2016). ScienceDirect A comprehensive 

model of project team technical performance. JPMA, 34(7). 

https://doi.org/10.1016/j.ijproman.2016.05.011 

[32] Fazilat-pour, M. A. M. (2015). Simple and Multivariate Relation-

ships Between Spiritual Intelligence with General Health and Hap-

piness. https://doi.org/10.1007/s10943-015-0004-y 

[33] Yang, J., Development, E., Human, S., Management, R., & Devel-

opment, E. (2013). THE THEORY OF PLANNED BEHAVIOR 

AND PREDICTION OF ENTREPRENEURIAL INTENTION 

AMONG CHINESE UNDERGRADUATES, 41(71002112), 367–

376. 

[34] International, D. D. (2015). Specificity Matters : Criterion-Related 

Validity of Contextualized and Facet Measures of Conscientious-

ness in Predicting College Student Performance, 97(3), 301–309. 

https://doi.org/10.1080/00223891.2014.1002134 

[35] Stoll, G., Rieger, S., Lüdtke, O., Nagengast, B., Trautwein, U., 

Brent, W., … Roberts, B. W. (2016). Journal of Personality and So-

cial Psychology Vocational Interests Assessed at the End of High 

School Predict Life Outcomes Assessed 10 Years Later Over and 

Above IQ and Big Five Personality Traits Vocational Interests As-

sessed at the End of High School Predict Life Outcomes Assessed 

10 Years Later Over and Above IQ and Big Five. 

[36] Sheldon, K. M., Turban, D. B., Brown, K. G., Barrick, M. R., & 

Judge, T. A. (2012). Motivation to learn and learning strategies IT 

courses in a library and information. 

https://doi.org/10.1108/00242531211207415 

[37] Kerssen-griep, J., & Witt, P. L. (2015). Instructional Feedback III : 

How Do Instructor Facework Tactics and Immediacy Cues Interact 

to Predict Student Perceptions of Being Mentored ?, (May), 37–41. 

https://doi.org/10.1080/03634523.2014.978797 

[38] Adam, J., Bore, M., Mckendree, J., Munro, D., & Powis, D. (2012). 

Can personal qualities of medical students predict in-course exami-

nation success and professional behaviour ? An exploratory pro-

spective cohort study, 1–8. 

[39] Chen, C. C. C. H. I. (2013). The relationship between the playful-

ness climate in the classroom and student creativity, 1493–1510. 

https://doi.org/10.1007/s11135-011-9603-1 

[40] Cooke, R., Dahdah, M., Norman, P., French, D. P., Cooke, R., 

Dahdah, M., … How, D. P. F. (2014). How well does the theory of 

planned behaviour predict alcohol consumption ? A systematic re-

view and meta-analysis, 7199(November 2015). 

https://doi.org/10.1080/17437199.2014.947547 

[41] Aharony, N. (2013). Librarians ’ attitudes towards mobile services, 

(2011). https://doi.org/10.1108/AP-07-2012-0059 

[42] Taylor, P., Ye, T., & Pan, X. (2015). A convenient prediction mod-

el for complete recovery time after exhaustion in high-intensity 

work, (March), 37–41. 

https://doi.org/10.1080/00140139.2015.1008587 

[43] Chen, I. (2016). Computers in Human Behavior Work engagement 

and its antecedents and consequences : A case of lecturers teaching 

synchronous distance education courses. Computers in Human Be-

havior, 1–9. https://doi.org/10.1016/j.chb.2016.10.002 

[44] Garn, A., & Shen, B. (n.d.). International Journal of Sport and 

Physical self-concept and basic psychological needs in exercise : 

Are there reciprocal effects ?, (May 2015), 37–41. 

https://doi.org/10.1080/1612197X.2014.940994 

[45] Thompson, M. N., Nitzarim, R. S., & Her, P. (2015). Financial 

Stress and Work Hope Beliefs Among Adolescents, 1–14. 

https://doi.org/10.1177/1069072715621517 

[46] Tsao, J., & Wang, C. (2017). The Effects of Writing Anxiety and 

Motivation on EFL College Students ’ Self-Evaluative Judgments 

of Corrective Feedback. 

https://doi.org/10.1177/0033294116687123 

[47] Marks, A. B., & Moss, S. A. (2016). What Predicts Law Student 

Success ? A Longitudinal Study Correlating Law Student Applicant 

Data and Law School Outcomes, 13(2), 205–265. 

[48] Viola, M., Feldt, R., & Angelis, L. (2014). Personality , emotional 

intelligence and work preferences in software engineering : An em-

pirical study. INFORMATION AND SOFTWARE TECHNOLO-

GY. https://doi.org/10.1016/j.infsof.2014.03.004 

[49] Bertholet, N., Gaume, J., Faouzi, M., Gmel, G., & Daeppen, J. 

(2012). Predictive value of readiness , importance , and confidence 

in ability to change drinking and smoking. 

[50] Pienaar, J., & Zhao, X. (2017). Factors Influencing Student Pro-

gression in Built Environment and Engineering Programs : Case of 

Central Queensland University, 143(4), 1–9. 

https://doi.org/10.1061/(ASCE)EI.1943-5541.0000341. 

[51] Fischer, F. T., Schult, J., & Hell, B. (2013). Sex-Specific Differen-

tial Prediction of College Admission Tests : A Meta-Analysis, 

105(2), 478–489. 

[52] Matherly, L. L. (2012). A causal model predicting student intention 

to enrol moderated by university image : using strategic manage-

ment to create competitive advantage in higher education, 6, 38–55.

  

[53] Schmitt, N. (2012). Development of Rationale and Measures of 

Noncognitive College Student Potential, 47(1), 18–29. 

https://doi.org/10.1080/00461520.2011.610680 

[54] Duckworth, A. L., Quinn, P. D., & Tsukayama, E. (2012). What No 

Child Left Behind Leaves Behind : The Roles of IQ and Self-

Control in Predicting Standardized Achievement Test Scores and 

Report Card Grades, 104(2), 439–451. 

https://doi.org/10.1037/a0026280 

[55] Educ, S. P. (2014). Teachers ’ high maintenance behaviour as per-

ceived by university students in Taiwan , and their coping strategies, 

(32). https://doi.org/10.1007/s11218-013-9230-x 

[56] Abdullah, F., Ward, R., & Ahmed, E. (2016). Computers in Human 

Behavior Investigating the in fl uence of the most commonly used 

external variables of TAM on students ’ Perceived Ease of Use 



206 International Journal of Engineering & Technology 

 
( PEOU ) and Perceived Usefulness ( PU ) of e-portfolios. Comput-

ers in Human Behavior, 63, 75–90. 

https://doi.org/10.1016/j.chb.2016.05.014  

[57] Masserini, L., Bini, M., & Pratesi, M. (2016). for predicting first-

year performance in university career : a zero-inflated beta regres-

sion approach. Quality & Quantity. https://doi.org/10.1007/s11135-

016-0433-z 

[58] Fischbach, A., Keller, U., Preckel, F., & Brunner, M. (2013). PISA 

pro fi ciency scores predict educational outcomes. Learning and In-

dividual Differences, 24, 63–72. 

https://doi.org/10.1016/j.lindif.2012.10.012 

[59] Ain, N., Kaur, K., & Waheed, M. (2015). The influence of learning 

value on learning management system use : An extension of 

UTAUT2. https://doi.org/10.1177/0266666915597546 

[60] Frisby, B. N., Slone, A. R., & Bengu, E. (2016). Rapport , motiva-

tion , participation , and perceptions of learning in U . S . and Turk-

ish student classrooms : a replication and cultural comparison. 

Communication Education, 0(0), 1–13. 

https://doi.org/10.1080/03634523.2016.1208259 

[61] Creed, P. A., & Hughes, T. (2013). Journal of. 

https://doi.org/10.1177/0894845312437207 

[62] Hottenrott, H., & Lawson, C. (2015). Studies in Higher Education 

Flying the nest : how the home department shapes researchers ’ ca-

reer paths, 5079(October). 

https://doi.org/10.1080/03075079.2015.1076782 

[63] Huang, J. (2014). Hardiness , Perceived Employability , and Career 

Decision Self-Efficacy Among Taiwanese College Students, (415), 

1–14. https://doi.org/10.1177/0894845314562960 

[64] Prouty, A. M., Helmeke, K. B., & Fischer, J. (2015). Development 

of the “‘ Mentorship in Clinical Training Scale ’” ( MiCTS ). Con-

temporary Family Therapy. https://doi.org/10.1007/s10591-015-

9351-9 

[65] Aharony, N. (2014). Journal of Librarianship and Information Sci-

ence. https://doi.org/10.1177/0961000614532120 

[66] Beccaria, L., Kek, M., Huijser, H., Rose, J., & Kimmins, L. (2014). 

Nurse Education Today The interrelationships between student ap-

proaches to learning and group work. YNEDT. 

https://doi.org/10.1016/j.nedt.2014.02.006 

[67] Bekiari, A. (2012). Perceptions of instructor’s verbal aggressive-

ness and physical education students’ affective learning 1, 2, 325–

335. https://doi.org/10.2466/06.11.16.PMS.115.4.325-335 

[68] Bozeman, B., Fay, D., & Gaughan, M. (2013). Power to Do … 

What ? Department Heads ’ Decision Autonomy and Strategic Pri-

orities, 303–328. https://doi.org/10.1007/s11162-012-9270-7 

[69] Chin, E. C. H., Williams, M. W., Taylor, J. E., & Harvey, S. T. 

(2017). The influence of negative affect on test anxiety and aca-

demic performance : An examination of the tripartite model of emo-

tions. Learning and Individual Differences, 54, 1–8. 

https://doi.org/10.1016/j.lindif.2017.01.002 

[70] The, U., Model, C. F., Compute, T. O., Probability, T. H. E., De-

tecting, O. F., Bias, P., … Court, S. (2012). Using the criterion-

predictor factor model to compute the probability of detecting pre-

diction bias with ordinary least squares regression, 561–580. 

[71] Hamaideh, S. H., & Hamdan-mansour, A. M. (2014). Nurse Educa-

tion Today Psychological , cognitive , and personal variables that 

predict college academic achievement among health sciences stu-

dents ☆. YNEDT, 34(5), 703–708. 

https://doi.org/10.1016/j.nedt.2013.09.010 

[72] Kim, C., Park, S. W., & Cozart, J. (2014). mathematics courses, 

45(1), 171–185. https://doi.org/10.1111/j.1467-8535.2012.01382.x 

[73] Schultz, N. M., Wong, W. B., Coleman, A. L., & Malone, D. C. 

(2016). AC. American Journal of Ophthalmology. 

https://doi.org/10.1016/j.ajo.2016.05.001 

[74] Bickerton, G. R., Miner, M. H., Dowson, M., & Griffin, B. (2015). 

Incremental Validity of Spiritual Resources in the Job Demands-

Resources Model, 7(2), 162–172. 

[75] Chuang, S., Lin, F., & Tsai, C. (2015). Computers in Human Be-

havior An exploration of the relationship between Internet self-

efficacy and sources of Internet self-efficacy among Taiwanese 

university students. COMPUTERS IN HUMAN BEHAVIOR, 48, 

147–155. https://doi.org/10.1016/j.chb.2015.01.044 

[76] Iglesias-pradas, S., Ruiz-de-azcárate, C., & Agudo-peregrina, Á. F. 

(2015). Computers in Human Behavior Assessing the suitability of 

student interactions from Moodle data logs as predictors of cross-

curricular competencies. Computers in Human Behavior, 47, 81–89. 

https://doi.org/10.1016/j.chb.2014.09.065 

[77] Bosompem, M., Dadzie, S. K. N., Tandoh, E., & Tandoh, E. (2017). 

UNDERGRADUATE STUDENTS ’ WILLINGNESS TO START 

OWN AGRIBUSINESS VENTURE AFTER GRADUATION : A 

GHANAIAN. https://doi.org/10.1108/S2040-724620170000007009 

[78] Buckless, F., & Krawczyk, K. (2016). The relation of student en-

gagement and other admission metrics to Master of Accounting 

student performance, 9284(September). 

https://doi.org/10.1080/09639284.2016.1218778 

[79] Heller, M. L., & Cassady, J. C. (2015). Predicting Community Col-

lege and University Student Success : A Test of the Triadic Recip-

rocal Model for Two Populations. 

https://doi.org/10.1177/1521025115611130 

[80] The Relationship between Perceived Organizational Support and 

Organizational Cynicism of Research. (2014), 14(1), 125–134. 

https://doi.org/10.12738/estp.2014.1.1765 

[81] C.K. Lim, Tan, K. L., Yusran, H., Suppramaniam, V., Kim, C., Tan, 

K. L Suppramaniam, V. (2017). score generation using visual lan-

guage programming Comparison of L-System Applications To-

wards Plant Modelling , Music Rendering and Score Generation 

Using Visual Language Programming, 20086 


