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Abstract.
The policy-making process is influenced by the results of a good evaluation process.
However, to get valid results, the evaluation process requires supporting data and
technology. Higher education produces huge amounts of data but is still lacking in
turning it into useful information. With the rapid development of information technology,
higher education data must be processed into information that can be used as an
evaluation and basis for making quick and accurate policies. Educational Data Mining
(EDM) is a technique used to measure students’ academic achievement to improve
their results, assess the learning process, evaluate the overall quality of education, etc.
Besides, the relevance of the curriculum followed by a university and the competencies
possessed can be analyzed using a tracer study (TS). The current study uses EDM to
extract information from higher education data and tracer study results. The relationship
between higher education data and TS data was analyzed. The results indicated that
not all students with higher GPA scores get jobs per the competencies they had in
college, however, those with higher GPAs and who were actively organized during
college are easier to find work. The study results must be considered as material for
curriculum evaluation and for making higher education policies.

Keywords: higher education, Educational Data mining development, Tracer Study,
curriculum evaluation, policy making

1. Introduction

The development of technology, information and communication has made manage-
ment perspectives and practices in all fields, including education. Information technol-
ogy is revolutionizing from traditional education to modern education in the learning
process and management. In terms of education management, the use of information
technology-based management is very important so that the policies taken can be in
accordance with the needs based on precise and accurate data. Conformity between
needs and policies issued by management will bring education to the achievement
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of the goals set. Technology and information as a data collection base have a very
important role in supporting the achievement of educational goals.

Data in Education is very abundant, this is because every day there are activities that
always produce data. But there are still few institutions that turn data into information that
is useful for educational purposes [1]. If an educational institution does not get quality
data and information support, it will certainly experience obstacles and difficulties,
especially in the strategic decision-making process. This situation ultimately results in
the failure of educational goals. Therefore, educational institutions must have a good,
precise and accurate data collection system in order to provide good quality services
and as a basis for decision making[2]. Ideally, policy making requires a valid data source
and is easy to read. Valid and easy-to-read data is required as a consideration used in
any time-limited policy making or decision-making. Therefore, the role of data in policy
making is very important. If a policy is formulated without data, it can be ascertained
that the policy will not be able to become a problem solver, but instead become a new
problem.

Educational Data Mining (EDM), it is one of the methods used to evaluate education
and learning processes[3]. In addition, EDM can also be used to improve the quality of
education (1,2,4). To get good quality learning and institutional achievement required
feedback from students. This feedback is one of the most powerful influences on
learning and academic performance[4]. One aspect of higher education success is the
relevance aspect of the curriculum. In this aspect of relevance, universities are required
to be able to produce graduates who have competitiveness and are ready to take part
in the business world and the industrial world and take a role in development.

The competitiveness of graduates is demonstrated through the waiting period for
getting the first job, the success of graduates competing in selection, and the salaries
earned. The competitiveness of graduates is also demonstrated through success in
building a business or hiring others. The relevance (suitability) of this graduate’s
education is demonstrated through the job profile (sort and place of employment),
the relevance of the job to the educational background, the benefits of programmed
courses in employment, as well as graduate advice for the improvement of graduate
competence[5].

In addition, the relevance of education is also shown through the opinions of graduate
users about graduate user satisfaction, graduate competence and graduate user advice
for the improvement of graduate competence. How much college graduates are able to
take part in the business world and the industrial world and participation in development
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that is in accordance with the relevance of education can be done search efforts on
graduates (tracer study)[6].

Tracer Study is an approach that allows colleges to obtain information and feedback
about deficiencies that may occur in the education and learning process. Tracer study
(TS) data collected and processed can be used to measure the academic performance
of an institution[7]. Based on the above, the research question in this study is how to
process EDM and TS data into material (information) that can be used for curriculum
evaluation and higher education policy making.

2. Methodology

2.1. Data

Data is a collection of facts to give a broad picture of a situation. A person who will
take a policy or decision will generally use the data as a consideration. Through data
one can analyze, describe, or explain a situation. In addition, data is collected through
certain ways and then processed into information that is clear and easy for everyone
to understand. Data is also needed in various purposes, such as sales, research to
population. Data has its own type and function; this is in accordance with the needs of
the data manager. In general, data is widely used for a particular study. However, over
time, data is needed to meet various needs in various fields. Of course, this aims to
provide clear and correct information after the data is processed further.

The data used in this study is data from one of the universities in Central Java,
Indonesia. The data used is 3,231 data, and the data is graduate data in the period
2018-2019 which is then called EDM data. While the TS data of the 2018-2019 graduate
period amounted to 1,896. EDM data has variables; year of entry, student parent number,
name, study program, GPA, Organizational status. While the TS data has variables; study
program code, year of graduation, student parent number, name, mobile phone number,
email, job status, waiting period to get a job, workplace, type of workplace, workplace
name, competency suitability, required level of education, competence, etc.

2.2. Design

Figure 1 shows the methods of retrieving and processing EDM and TS data to obtain
information that can be used for curriculum evaluation and higher management policies.
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Figure 1: Design Data extract process to obtain higher education information.

2.3. Preprocessing

At this stage consists of several processes, namely Data Cleansing, the process where
incomplete, error-containing and inconsistent data is discarded from the data collection.
Also knowdata lifecyclemanagement to find out about data processing. Data Integration
is the process of data integrationwhere repeatingwill be combined. Selection process or
selection of data relevant to the analysis to be received from the existing data collection.
Data Transformation, the process of transforming data that has been selected into the
form of mining procedures through means and aggression of data.

2.4. Data Transformation

Data transformation is the stage at which data is transformed and consolidated into a
form suitable for mining[8]. According to [9] in data transformation, there are several
operations / techniques to perform data transformation, namely smoothing, attribute
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construction, normalization, aggregation, and discretization. Smoothing operation is
used to overcome data is noise / values that are not valid for the mining process
with regard to the values of the company [9]. Attribute Construction is the process of
constructing or adding new attributes to improve the accuracy of the mining process.
Normalization is the process of grouping attributes into relationships that are well
structured and free from anomalies [10]. Normalization is used to transform a scaled
numeric attribute in a smaller range such as -1.0 to 1.0. The technique used for this
operation is Z-Score Normalization. Aggregation is an operation for summary that is
used for numerical data by using roll up operations. Discretization is used to reduce a
set of values contained in a continuous attribute, by dividing the range of attributes into
intervals. The operation used in discretization is Binning.

2.5. Data Analysis

Data analysis is the process of processing data with the aim of finding useful information
that can be used as a basis in decisionmaking for the solution of a problem. This analysis
process includes grouping data based on its characteristics and creating data models
to find important information from that data.

2.6. Information

Based on the understanding of information according to experts can be concluded
that information is a set of facts that have been processed into a form of data, so it
can be more useful and can be used by anyone who needs these data as knowledge
or can be used in decision making. Information can be said to be knowledge gained
from learning, experience or instruction. In computer science, information is data that
is stored, processed or transmitted. Experts examine the concept of information as
knowledge gained from learning, experience and instruction. From other notions of
information is data that has been given meaning.

3. Result and Discussion

Preprocessing stage starts from the merger of EDM data and TS data. EDM data that
is not in the TS data is eliminated, this is because the data needed is a combination of
these data. The process of merging and trimming data generated 1,896 data. Further-
more, the process of cleaning data from missing value, remove duplicate or irrelevant

DOI 10.18502/kss.v7i14.11948 Page 30



ICESRE 2021

observations, fix structural errors, Filter unwanted outliers, handle missing data, Validate
and QA. After cleaning the data in addition to the process of retrieving variables in
accordance with the needs of the research. In this research the required variables are
GPA, Active organization, job status, waiting period to get a job, and conformity of
competence.

The next step is data transformation. At this stage starts from the data classification
stage, where GPA data is divided into 3 classes, first class 2.00-2.75, second class 2.76-
3.50 and final class 3.51-4 classification GPA[5]. The variable waiting period for getting a
job is divided into 2 classes, namely before 6 months and after 6 months. Likewise, the
active variables of the organization, job status and conformity of competence are each
made into 2 classes, and are reformed by the rules if the data contains ”No” then it is
reformed to 0 and if the data is worth ”Yes” then it becomes 1. The next preprocessing
data is stored in memory which is then ready for analysis.

Data analysis process, at this stage the process of data analysis using SPSS software,
analysis is used to look for the influence of each variable on the affected variables.
In addition, the results of the analysis also show the number of data distributions in
accordance with the categories on the affected variables. Data analysis also shows
some correlations between variables. The results of data analysis are presented in the
tables below.

Figure 2: Tabulation GPA with working status.

Table 1. showing that GPA 2.76-3.5 most get a job compared to the GPA below it or
GPA above it. But there is a possibility that alumni who have GPA above 2.75-3.5 do
not work because they continue study.

Table 2. It illustrates that not all students who actively organize during college after
graduation quickly get a job, but the data above shows that students who are actively
organizing during college they get a job twice when compared to students who are
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Figure 3: Tabulation Active organization with Working status.

not actively organizing. Thus, it can be concluded that students who actively organize
during college have a greater 2 times the chance compared to students who are not
actively organizing.

Figure 4: Correlation between variable.

Table 3.

Figure 5: Tabulation Active organization with getting a job before 6 months.

Table 3. Shows the influence of active variables and GPA on work status. The signifi-
cant value of F Change of 0.003. This shows that alumni in obtaining jobs are influenced
by the activeness of organizing during college and GPA owned when graduating.
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On Table 4. It is conveyed that actively organizing has a great opportunity in getting a
job after graduation when compared to students who are not actively organizing, while
in table 5. It was shown that actively organized students have a greater chance of getting
a job in less than 6 months compared to students who are not actively organizing.

Figure 6: Tabulation GPA with Getting a job before 6 months.

Figure 7: Tabulation GPA with Competence.

In the calculation of GPA with competence, the data used is less than the previous
data, this is because the data of alumni who do not work is not used in measuring the
suitability of competence. Table 6. Showing that the amount of GPA does not greatly
affect the suitability of competencies needed in their work. But based on the numbers,
it is shown that GPA 2.76-3.5 works the most in accordance with the competencies
possessed.
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4. Conclusion

By extracting information from EDM and TS it can be found that students with high
GPA scores do not always get jobs in accordance with the competencies they have in
college, students with high GPAs and who are actively organized during college are
easier to find work. Furthermore, the results of the research can be used as material
for curriculum evaluation and in making higher education policies.
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