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Abstract: 
ThehighunemploymentrateinBantenProvinceisbasedondatafromBPSwhich 

reached9.28%nationally.ThispercentagebecomesBanten Provinceasthehighest ranked province in 
Indonesia.  Thehigh rate ofunemployment thatcauses 
vocationalschoolgraduatestomaketheroleofvocationalschoolsasaschoolthat aimsto 
producegraduatesreadyforworkis in the spotlight.Veryfastlessonsfrom 
vocationalschoolswitheducationalfactors.Schoolsneedtodoevaluations that 
canbeusedintheworkplace. Evaluationcan bedonefromtheresultsofthe 
measurementofstudents'abilitiesbasedonacademicgradescurrentlytheschool doesnotuse 
academicvaluedatato predictstudents'abilities.Onthatbasis,the researchwas conducted to 
predictstudents'abilities byusing datamining techniques,statistical 
methodsthatcanbeusedbyNaïveBayes.Dataminingtoextractinformationfromavailabledata.Fromthe 
results ofthestudyproducedadataminingmodelwiththeNaïveBayesalgorithm,amodel thatwaslater 
madeinthemakingofprototypestopredict students'abilityto competeinthe worldofwork.Theresults 

ofdataminingmodeltestingwith confusionmatrixresultedin96.0725%accuracy. 

 

Keywords —information system, code igniter, assessment, processing data. 

----------------------------------------************************----------------------------------

I. INTRODUCTION 

The development of information technology is 

currently happening so fast. Every agency or 

organization can take advantage of developments in 

technology and information in supporting business 

progress and the goals to be achieved. The 

development of technology and information and 

supported by good quality human resources is a key 

factor in the success of an organization in the era of 

free trade. 

Banten Province was established in 2000 as a 

regional division of West Java. Banten Province is a 

province that borders directly with the capital city 

of Jakarta. At present the population of Banten 

province is based on data from the national 

statistical agency in 2016 of 12,203,148 inhabitants. 

According to data from the national statistics 

agency in 2017, Banten province currently occupies 

the second position in Indonesia as a province with 

an open unemployment rate with a percentage of 

unemployment as much as 9.28%. 
Table I. Provincial Open Unemployment Rate in Indonesia 

Provinsi 
2014 2015 2016 2017 

Feb Agu Feb Agu Feb Agu Feb Agu

Maluku 6.5
9 

10.516.729.93 6.98 7.05 7.779.29 

Banten 9.8
7 

9.07 8.589.55 7.95 8.92 7.75 9.28 

JawaBarat 8.6
6 

8.45 8.408.72 8.57 8.89 8.49 8.22 

SulawesiUtara 7.2
7 

7.54 8.699.03 7.82 6.18 6.12 7.18 

KepulauanRiau 5.2
6 

6.69 9.056.20 9.03 7.69 6.44 7.16 
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The high unemployment rate in Banten province 

is inversely proportional to the large number of 

industries in Banten province. According to data 

from the Central Statistics Agency of Banten 

Province, industry figures in 2014 increased from 

the previous period in 2013, where the number of 

industries increased from a total of 1,570 to 1,682. 

Increasing industry does not reduce unemployment, 

this is certainly a job for the Banten provincial 

government in reducing unemployment. One of the 

factors that increase the unemployment rate is the 

lack of absorption of local labor by industries in 

Banten, where many graduates in Banten Province 

are not in accordance with industry needs. One of 

the graduates who accounted for the largest 

unemployment rate in Banten was a graduate of 

vocational high school or vocational school. 

Indeed vocational high schools are places to 

create reliable human resources, who are ready to 

compete in the world of work. However, in reality 

vocational high school graduates in Banten 

Province contributed the highest unemployment 

rate after junior high school graduates. Comparison 

of the highest number of unemployment 

contributors can be seen from the following chart: 

 

 
Figure 1.Banten Province open unemployment rate 

 

Vocational high schools are chosen as a means 

of students and students in demanding knowledge 

and as provisions in finding work after graduation. 

Vocational High Schools provide several 

competency skills that can be selected by 

prospective students according to their interests. 

Some of the competency expertise offered in the 

digital era is now becoming a much sought after 

competency by companies in increasing 

productivity and achieving corporate goals, for 

example majoring in computer network engineering 

and software engineering. 

In addition to debriefing in teaching and learning 

activities that take place at school, other activities in 

vocational high schools in improving student 

competency and quality in accordance with the 

curriculum are Internship. Internship as an activity 

held by vocational high schools and in collaboration 

with the industrial world. Internship is an education 

and training activity carried out in the business or 

industrial world in an effort to improve the quality 

of vocational high school students as a provision for 

the future to enter the workforce. 

Internship is carried out for approximately 3 

months by students and students, internship must be 

planned carefully by the school so that it can be 

applied correctly by the supervisor in the field in 

giving grades to participants internship. The value 

obtained will be used as the value stated on the Job 

Training Certificate (PKL) that will be obtained by 

the participating students. Based on the vocational 

high school curriculum, in the apprenticeship 

assessment process is divided into three things, 

namely the work ethic, the domain of attitude and 

social relations. 

II. RESEARCH METHOD 

A. Data Mining 

From a business perspective, data mining is to 

achieve deeper analysis on a large number of 

enterprise data according to the established 

enterprise business goals, the aim is to discover the 

unknown, hidden potential rules and convert them 

into a corresponding model, thus supporting 

business decision support activities[1]. 

According to (Turban, et al, 2005) in Kusrini and 

EmhaTautiq[2] data mining is a term used to 

describe the discovery of knowledge in a database. 

Data mining is a process that uses statistical 

techniques, mathematics, artificial intelligence and 

machine learning to extract and identify 

information that is useful for related knowledge 

from various databases. 
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Then according to FajarAstutiHermawan [3]

Data mining is a process that employs one or more 

computer learning techniques (machine learning) to 

automatically analyze and extract knowledge. Other 

definitions include induction-based learning 

(induction-based learning) is the process of forming 

general concept definitions which are carried out by 

observing specific examples of the concepts to be 

learned. Knowledge Discovery in Database (KDD) 

is the application of scientific methods to data 

mining. In this context data mining is one step in 

the process of KDD. 

According to Sigit A. and Yuita A.S 

that Data mining discusses the extraction or 

collection of useful information from a data set. 

Information usually collected is hidden patterns in 

the data, relationships between data elements, or 

modeling for the purpose of data deepening.

 
B. Knowledge Discovery in Database 

Knowledge Discovery in Database (KDD) is a 

computer-aided process to explore and analyze 

large amounts of data sets and extract useful 

information and knowledge. Data mining tools 

predict future behavior and trends, enabling 

businesses to make proactive and knowledge

decisions. Data mining tools are able to answer 

business problems that have traditionally been too 

long to solve. Data mining tools roam the database 

in search of hidden patterns, finding predictive 

information that experts may miss because 

beyond their expectations[5]. 

The stages of the Process of Knowledge 

Discovery in Database can be broadly explained as 

follows[6]: 

1. Selection 

The selection or selection of data from 

operational data needs to be done before the 

information gathering stage in KDD begins. 

The selected data will be used for data mining 

process, stored in file form, separate from the 

operational database. 

2. Preprocessing 

Before the data mining process can be carried 

out, it is necessary to clean up the data that is 

the focus of KDD. The cleaning process 
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g is a process that employs one or more 

computer learning techniques (machine learning) to 

automatically analyze and extract knowledge. Other 

based learning 

based learning) is the process of forming 

definitions which are carried out by 

observing specific examples of the concepts to be 

learned. Knowledge Discovery in Database (KDD) 

is the application of scientific methods to data 

mining. In this context data mining is one step in 

cording to Sigit A. and Yuita A.S [4] states 

that Data mining discusses the extraction or 

collection of useful information from a data set. 

Information usually collected is hidden patterns in 

the data, relationships between data elements, or 

he purpose of data deepening. 

Knowledge Discovery in Database (KDD) is a 

aided process to explore and analyze 

large amounts of data sets and extract useful 

information and knowledge. Data mining tools 

ture behavior and trends, enabling 

businesses to make proactive and knowledge-based 

decisions. Data mining tools are able to answer 

business problems that have traditionally been too 

long to solve. Data mining tools roam the database 

tterns, finding predictive 

information that experts may miss because it is 

The stages of the Process of Knowledge 

Discovery in Database can be broadly explained as 

The selection or selection of data from a set of 

operational data needs to be done before the 

information gathering stage in KDD begins. 

The selected data will be used for data mining 

process, stored in file form, separate from the 

ss can be carried 

out, it is necessary to clean up the data that is 

the focus of KDD. The cleaning process 

includes removing duplicate data, checking 

inconsistent data, and correcting errors in the 

data, such as typographical errors. The 

enrichment process is also carried out, which is 

the process of enriching existing data with data 

or other information that is relevant and needed 

for KDD, such as external data or information.

3. Transformation 

Converting data to an extension format that is 

suitable for processing in data mining. Some 

data mining methods require special data 

formats before they can be processed in data 

mining techniques. For example some standard 

methods such as association analysis and 

clustering can only accept categorical data 

input. Therefore data in the form of numerical 

numbers that continue to be divided into 

several intervals. 

4. Data mining 

Data mining process of looking for interesting 

patterns or information in selected data using 

certain techniques or methods. Techniques, 

methods in data mining vary greatly, the 

selection of the right method is very dependent 

on the overall goals and processes of KDD.

5. Interpretation / Evaluation 

The pattern of information generated from the 

data mining process needs to be displayed in a 

form that is easily understood by interested 

parties. This stage is part of the KDD process 

called interpretation. This stage involves 

checking whether the pattern or information 

found is contrary to the facts or hypotheses that 

existed before. The stages -

be seen in Figure II - 1 below:

Figure 2. Knowledge Discovery Process in Database
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Figure 2. Knowledge Discovery Process in Database. 
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C. Naive Bayes Method 

Bayesian Classification is a statistical 

classification that can be used to predict the 

probability of membership of a class. Bayesian 

Classification is based on the Bayes theorem which 

has the same classification capabilities as decision 

trees and neural networks. Bayesian Classification 

is proven to have high accuracy and speed when 

applied to large databases with data [2].

Naive Bayes is one of the applications of Bayes 

theorem in classification, Naive Bayes is based on 

the assumption of simplification that the attribute 

values are conditionally independent of each

if given an output value[7]. Bayes' theorem has the 

following general form: 

From the formula above as a basis for Bayesian 

theory as problem solving, we must know in 

advance several things including: 

X: Sample data that has an unknown class (label).

H: The hypothesis that x is class specific data 

(label). 

P (H | X): H hypothesis probability based on 

condition X (Posterior Probability). 

P (H): Hypothesis probability H (Prior probability

P (X | H): Probability of X based on conditions on 

hypothesis H. 

P (X): Probability of X. 

 
D. K-Nearest Neighbors Method 

According to Kusrini and EmhaTaufq[2]

Neighbors is an approach to find cases by 

calculating the closeness between new cases 

old cases, which is based on matching the weights 

of a number of existing features. 

Algortima K-Nearest Neighbors or commonly 

abbreviated as KNN has different ways of working 

compared to other classification methods. 

Classification methods in general will form a model, 

which is a function of mapping input output from 

training data, and using a model that has been 

formed to estimate the output of a new input.

The K-Nearest Neigbors method works based on 

the assumption that a data will have the same class
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From the formula above as a basis for Bayesian 

theory as problem solving, we must know in 

X: Sample data that has an unknown class (label). 

H: The hypothesis that x is class specific data 

P (H | X): H hypothesis probability based on 

P (H): Hypothesis probability H (Prior probability). 

P (X | H): Probability of X based on conditions on 

to Kusrini and EmhaTaufq[2] Nearest 

Neighbors is an approach to find cases by 

calculating the closeness between new cases and 

old cases, which is based on matching the weights 

Nearest Neighbors or commonly 

abbreviated as KNN has different ways of working 

compared to other classification methods. 

ill form a model, 

which is a function of mapping input output from 

training data, and using a model that has been 

formed to estimate the output of a new input. 

Nearest Neigbors method works based on 

the assumption that a data will have the same class 

or category as the data around it. This concept is 

called the concept of neighborhood. Figures II 

show the distribution of data that has two types of 

categories, namely positive and negative categories.

 

Figure 3. Illustration of Nearest Neighbors

III. RESULT AND DISCUSSION

The purpose of this study is to apply the Naive 

Bayes Method to create models in predicting the 

ability of graduate students to compete in the world 

of work. Based on these research objectives, the 

research method that will be used in

applied research methods. The results of the 

research conducted can be directly implemented to 

solve the problems faced[8]. 

This study uses the literature study method as an 

initial step by studying the theoretical basis of 

classification data mining using the Naive Bayes 

Method in several other literature and references. 

References include data from journals, the internet, 

e-books, and other documents related to this 

research. 

In this study the method used is a quantitative 

method where the calculation process is carried out 

in accordance with the existing formula based on 

the method used to obtain a decision 

Calculations are performed on student data to 

obtain predictions of students' ability to compete in 

the world of work. 

A. Research variable 

The process of classifying student data in this 

study will be carried out by the Naive Bayes 

Method, for the attributes used in this study include:

1. Report Card Value 

An attribute that contains the student report card 

grades. Report card grades ar

categories, based on the 2013 curriculum. New 
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or category as the data around it. This concept is 

called the concept of neighborhood. Figures II - 2 

show the distribution of data that has two types of 

categories, namely positive and negative categories. 

 
Figure 3. Illustration of Nearest Neighbors 

N 

The purpose of this study is to apply the Naive 

Bayes Method to create models in predicting the 

ability of graduate students to compete in the world 

of work. Based on these research objectives, the 

research method that will be used in this study is 

applied research methods. The results of the 

research conducted can be directly implemented to 

This study uses the literature study method as an 

initial step by studying the theoretical basis of 

ta mining using the Naive Bayes 

Method in several other literature and references. 

References include data from journals, the internet, 

books, and other documents related to this 

In this study the method used is a quantitative 

calculation process is carried out 

in accordance with the existing formula based on 

the method used to obtain a decision [8]. 

Calculations are performed on student data to 

obtain predictions of students' ability to compete in 

The process of classifying student data in this 

study will be carried out by the Naive Bayes 

Method, for the attributes used in this study include: 

An attribute that contains the student report card 

grades. Report card grades are sorted into 4 

categories, based on the 2013 curriculum. New 
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grades are to make it easier to do data 

transformation. 

2. National Examination Score (UN / UNBK) 

An attribute that contains a student's National 

Examination score. The UN score data is sorted into 

4 categories, based on the 2013 curriculum. New 

grades are to make it easier to do data 

transformation. 

3. Vocational Competency Examination (UKK) 

It is an attribute of the vocational competency 

examination of students. The UKK value data is 

sorted into 4 categories based on the 2013 

curriculum. New values are to make it easier when 

doing data transformation. 

4. Industry 

Internship attribute is the average value obtained 

by students during the internship process. Internship 

values are categorized into 4 categories. 

5. Skills 

The value of skills is an attribute of the value of 

skills possessed by students. Skill score data is 

sorted based on 2013 Curriculum. New grades are 

made to make it easier to do data transformation. 

To make the classification used 4 attributes, each 

attribute has a value as a reference in the 

classification process, the following value scale for 

the attribute used: 
Table II. Value Scale 

RentangAngka Huruf 

86-100 A 

62-85 B 

38-61 C 

0-37 D 

B. Evaluation and Validation of Results 

The process of experimentation and model 

testing uses parts of existing datasets. All datasets 

are then tested by the method proposed in the Weka 

3.8.2 application. Evaluation of the formed model 

will be done by measuring accuracy. Accuracy is 

measured using the Confusion Matrix table. 

Confusion matrix will describe the results of 

accuracy ranging from positive positive predictions, 

positive positive predictions, negative negative 

predictions that are true, and negative negative 

predictions. So that the model formed can be 

directly tested with randomly separated data with 

four variables. 

C. Application of the Selected Method 

1. Prototype Testing with User Acceptance Test 

User Acceptance Test is a method of testing 

applications from the user side. User 

Acceptance Tests conducted on prototypes of 

data mining applications to determine the level 

of user acceptance of applications made. In 

user acceptance test testing, researchers 

conduct testing by adapting the characteristics 

of ISO 9126. The stages of testing are as 

follows:Determination of Testing Points 

There are 4 (four) test points used in 

prototype data mining in predicting students' 

abilities, namely: 
Table III. System Testing Points 

 
2. Characteristics and Rating Scale 

There are 5 (five) criteria in the final results of 

testing prototype data mining to predict 

students' abilities, the scale of scores is the 

weight of the percentage value of the actual 
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score of each assessment characteristic. The 

following rating score scale: 
Table IV. Score Scale 

Number of 

Scores 
Criteria 

20% - 36% Not Good 

36.01% - 52% Poor 

52.01% - 68% Sufficient 

68.01% - 84% Good 

84.01% - 100% Very Good 

The score criterion is the weighting of the 

percentage value of the actual score of each 

characteristic. 

 

D. Test result 

Based on the results of the calculation of the 

results of the questionnaire given by the user, the 

conclusion is that the prototype to predict students' 

ability to compete in the work world, as follows: 

Table V. System test results by user 

No Variabel Value Average

1 Functionality 76%  
 
 

78,1% 
2 Reability 78,3% 

3 Usability 83,1% 

4 Efficiency 75% 

From the table of system test results by the user 

above shows that the results of the system test by 

the user for 4 (four) characteristics, namely 

Functionality, Reability, Usability, and Efficiency. 

The average score is 78.1%. Based on table V 

shows that the prototype is good value. 

 

E. Research Implications 

In research using data mining, not all cases can 

be solved by one method. Therefore the method 

chosen for one case may not solve the problem in 

another case. Therefore for each different case it is 

necessary to do research again on other data mining 

methods. 

From the research results obtained using the 

Naive Bayes Method, each has a different level of 

accuracy in each dataset. But on average the 

accuracy and AUC levels in the Naive Bayes 

Method are quite high because they are above 90%. 

Implications for these findings cover the aspects of 

the system, managerial aspects and further research 

aspects. 

1. System Aspects 

To implement the results of this study requires 

a good system support, so interested parties can 

use the results of this study to predict students' 

ability to compete in the world of work. 

Therefore we need adequate facilities and 

infrastructure consisting of hardware, software 

and other infrastructure in order to provide the 

best results, hardware and software 

specifications that can be used in this study 

have the minimum specifications as shown in 

the following table: 
Table VI. Components of system requirements 

Component requirement Spesification 

Processor Corei5 

Memory 4GB 

Operating System Windows7/8/10

Hardisk 500GB 

Monitor 14Inchi 

 

2. Managerial Aspects 

From the results of research evaluations, the 

Naive Bayes Method shows good accuracy in 

classifying data so that this method can be used 

as a solution to predict students in competing in 

the world of work. That way, the school is able 

to know the pattern of students who are able to 

compete and are unable to compete in the 

world of work. 

By predicting students who are able and unable 

to compete, schools can evaluate learning and 

teaching, and improve student competencies 

according to their respective vocational. So that 

in the future every graduate can compete in the 
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world of work and the high unemployment rate 

can be overcome. 

IV. CONCLUSIONS 

Based on the discussion of the results of the 

research discussed in the previous chapter, this 

research concludes as follows: 

1. Data mining models to form a classification 

of students' abilities using the Naive Bayes 

Method and evaluated with AUC (Area 

Under Curve) with ROC produces 96.07% 

accuracy with 0.9621 precision and 0.8805 

recall. 

2. Based on the classification model that has 

been designed, the processing of data 

mining uses prototype as a reference in the 

process of calculating the prediction of 

students' abilities based on the attributes that 

have been determined. 

3. Testing prototype data mining using a user 

acceptance test can be well received by 

users with an average percentage value of 

78.1%. 
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