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The purpose of the study was to predict timely graduation for Family Welfare
Vocational Education (PVKK) FKIP UST students with identified factors,
namely school origin, study objectives, social studies average, history of
repeating courses, history of collecting lecture assignments, history of paying
tuition fees. off-campus activities, and student study time. These factors are
identified using knowledge conversion 5c-4c by converting data into
information with 5 added values, namely contextualized, categorized,
calculated, corrected, and condensed. The population in this study were PVKK
students of the class of 2019, with the technique of taking it through a
questionnaire. The results of the study predict a very high increase in on-time
graduation as indicated by school origin, the main purpose of choosing a PVKK
study program, a history of completing assignments, a history of fluency in
studies each semester with an average semester achievement index above 3.00,
a history of payment of education funds that are not in arrears, and activities
outside of study only sometimes show a high prediction of high PVKK students'
on-time graduation. Recommendations for increasing graduation through
updating the curriculum by applying problem-based learning to the introduction
of school culture and field practice in schools or industry, implementing projectbased learning in research methods courses with proposals as outputs, intensive
mentoring on student final assignments, grouping students based on capabilities
and types of research, and monitoring the mentoring process.
Keywords: timely graduation, Knowledge Conversion 5C-4C, study
period.

Introduction
Departing from the problem of the percentage of on-time graduation of students from the family welfare
vocational education study program which is still minimal based on data from the academic section of
Family Welfare Vocational Education (PVKK) FKIP UST which shows the percentage of on-time
graduation of students in Table 1, there is even a downward trend, while the number of incoming
students is increasing. Many factors cause the problems mentioned above, including internal sources of
students, family and community environments, as well as academic policies and services for study
programs. [1][2].
Tabel 1 PVKK Student Graduation Percentage
No

1.
2.
3.
4.

Class of the Year

2014/2015
2015/2016
2016/2017
2017/2018

Number of
Students

≤ 8 sem

77
81
116
151

0.6%

Graduation Time
8 Semester
≥9
semester
20%
49%
16%
38.3%
4.3%
13.8%
on going

Haven't
passed yet
1%
17.3%
72.6%
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The Family Welfare Vocational Education Study Program (PVKK) is one of the study programs within
the Faculty of Teacher Training and Education (FKIP) Universitas Sarjanawiyata Tamansiswa whose
main goal is to produce prospective PVKK teachers in the field of culinary and fashion skills. The
curriculum developed by the PVKK study program refers to the Indonesian National Qualifications
Framework (KKNI) level 6 which is adjusted to the competency needs of vocational teachers for
vocational schools so that the weight of practical learning is more than theoretical learning. The study
program is obliged to monitor the study progress of its students. The study program also has the task of
predicting the length of study for each student to determine and anticipate the occurrence of students
who are 'stalled' or 'lost' which will cause the performance of the study program to be less good. [3] [4].
The study period for undergraduate programs is a maximum of 7 (seven) academic years with a study
load of at least 144 credits [5]. The learning load is distributed in the curriculum structure into 8
semesters or equivalent to 4 (four years) so that it is said to graduate on time if students can complete
their studies in less than and equal to 8 semesters or 4 (four) years. The information is conveyed to
students during the campus orientation period, it is hoped that students can manage their study time
well and set a target time for graduation. The undergraduate education program is taken for 7-8
semesters within a period of 4 years, where each semester the progress of student studies is always
monitored and the time of graduation can be predicted[6][7]. However, many factors affect the delay in
completing student studies, which are often hampered at the end of the study at the time of preparation
of the Final Project.
Graduating on time is something that is highly coveted by every student, as well as for Institutions, both
at the level of study programs, faculties, and universities [1]. Apart from being the reputation and
achievement of the institution's performance, it is also one of the criteria in the accreditation
assessment[8]. The cliché problem that always occurs every academic year regarding the percentage of
on-time graduation of student studies is still low, it is necessary to design a design and program that can
minimize these problems so that on-time graduation of students can increase.
Knowledge conversion to convert the tacit knowledge of the study program regarding student study
completion activities into explicit knowledge that can be used in providing academic services to
students [9] proposed a method called the SECI method to facilitate organizations in the knowledge
conversion process. The SECI method is a method that discusses the steps to carry out the knowledge
conversion process [10][11]. These steps consist of socialization, externalization, combination,
internalization [11][7]. In this study, the stages in the knowledge conversion process were carried out
to design a program to increase students' timely graduation.
The study period or length of study is the time it takes someone to take a study program at a certain
strata level which is calculated through a minimum Semester Credit Unit (SKS). That is, a person's
study period is said to end when he has fulfilled the learning load determined by each educational
institution and has completed his final project [12]. Undergraduate (S1) students are said to have
graduated on time if they have completed their studies in higher education for less than or equal to four
years, while students are said to have not graduated on time if they have completed their studies in
higher education for more than four years.[13]. In practice, many students do not always complete
undergraduate education within four years [14].
This study aims to predict the PVKK study program students based on 5C, find out the results of the
4C process used to help design the program to increase the number of PVKK study students who
graduate on time, and formulate the proposed program design to increase the number of PVKK study
program students who graduate on time in the period next. The expected outcomes of this research, in
addition to the publication of journal articles, are also recommendations and solutions to increase the
percentage of students graduating on time.
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Method
This research was conducted on students of the Family Welfare Vocational Education Study Program
located in Wirogunan, Mergangsan District, Yogyakarta City, Special Region of Yogyakarta, 55151,
which was held in the odd semester of the 2021/2022 academic year. The conceptual model of program
design used to improve the timeliness of graduation for PVKK students is seen from the data collected
in the study, namely student personal data, school origin, the purpose of continuing their studies, and
data on average grades of achievement index.
All data that has been collected is converted into information using the 5C knowledge conversion
method (contextualized, categorized, calculated, corrected, condensed). Then, the information is
converted into knowledge using the 4C knowledge conversion method (comparison, consequence,
connections, conversation) to turn it into knowledge that will be used as decision support in designing
programs to increase the number of students graduating on time.
The data obtained from the data collection process is determined by its attributes. After the data is
obtained to conduct research, there are several stages of data preparation. Data preparation is a stage to
get quality data, then several techniques are carried out as follows :
1. Data collection - This stage explains where the data sources in this study were obtained and find
information that can be used for research.
2. Initial data processing - This stage describes the early stages of data mining. The initial data
processing includes the data input process in the required format.
3. At this stage, it describes the early stages of data mining. The data that has been obtained will be
processed into the required format, grouping and determining data attributes. In carrying out the
initial data processing, several stages will be carried out so that in the end data will be obtained that
can be used at the next stage. These stages include select data and split validation.
4. The proposed method This stage describes the selection and use of the C4.5 algorithm method in
this study. The following are the stages of the modeling process in this research: Choosing the
appropriate Data Mining tasks, Choosing the Data Mining Algorithm, Data Mining Algorithm for
the ultimate goal of a prediction. One of the calculation functions performed is to determine the
Entropy value of each data attribute to be trained.
The Entropy formula is as follows:

The flow of the formula is
1) Calculating the total number of attributes
2) Calculate the total number of attributes based on each class or label
3) steps to calculate entropy.

Evaluation
In this stage, evaluation and interpretation of the patterns obtained from the results of the algorithm
used to determine the rules, reliability, and others is carried out. Evaluation is done by applying the
pattern obtained from the previous process to the testing data provided.
Using the discovered knowledge
At this stage using the knowledge obtained from the data mining process for application to applications
or others.
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Results and Discussion
Initial data is data obtained from the results of a questionnaire to PVKK Class 2019 students and then
summed and made into one data according to the existing criteria (Data is still in the process of being
collected and does not meet the specified sample). Furthermore, the data will go through several stages
of processing the initial data, namely: select data and split validation.
1. Select Data
At this stage, the data variables to be analyzed are selected, because it is often found that not all data
is needed for the data mining process. The selection of these variables is carried out by taking into
account the purpose of writing so that several variables are obtained that will be used as input
variables.
Tabel.2 Select Data
Variable
Name
Nim
Areas of expertise
Which school are you from
Gender
Origin
NEM
College goals
number of credits taken
cumulative performance index
History of Completion of Lecture Tasks
History of repeating lectures
Tuition fee payment history
activities outside of study

Indicator
X
X
X
V
X
V
V
V
V
V
V
V
V
V

data usage
Model value
Model value
Model value
Model value
Model value
Model value
Model value
Model value
Model value
Model value

Table 2 above will be used and not used in this study. The "V" indicator indicates that the variable
is used, while the "X" indicator indicates that the variable is eliminated at the initial data processing
stage. The elimination of some of these variables is based on the model values which are relatively
the same and do not affect the results of the assessment process.
2. Split Validation
Split Validation is a validation technique that divides the data into two parts randomly. The
distribution of data into training data and testing data uses systematic random sampling. The method
of using this technique is to do the randomization or lottery only once, namely when determining
the first element of the sampling to be taken. The determination of the next sampling element is
taken by utilizing the sample interval. A sample interval is a number that shows the distance between
the serial numbers contained in the sampling frame which will be used as a benchmark in selecting
the second sampling element and so on until the nth element. The sample interval is denoted by the
letter k. The sample interval, also known as the sampling ratio, is obtained by dividing the population
size by the desired sample size (N/n).
The results of the calculation for taking testing data are as follows:
population (N)
= 71
Amount of testing data
= 20% x 71 = 14.2 (rounded up =14)
Number of samples (n)
= 14
Interval Sampling (k)
= N/n = 71/14 = 5.07 (rounded up = 5)
The first element taken for data testing (s) = 1
Second element
=s+k
Third element
= s + 2k and so on until the nth element
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A. Converting Data Into Information
Data processing begins with the process of converting data into information using the 5C
knowledge conversion method, namely Contextualized, Categorized, Calculated, Corrected, and
Condensed.
1. Contextualized
In the Contextualized stage, the benefits of each data used in the study are explained. The
benefits of each data are as follows:
a. Data from Respondent School
Respondents from PVKK Class 2019 students (71 people), 76.1% came from SMK, and
19.7% came from SMA, and 2.8% from MTs.

Figure 1. Respondent's School Origin
The educational background of PVKK students mostly from vocational schools shows a
very high level of relevance to the PVKK field of study. Pursuing an education in the PVKK
study program requires good interest, talent, and readiness, understanding the
characteristics of the learning, both fashion, and catering. Students who do not understand
the characteristics, objectives, and learning outcomes of the PVKK field of study may
experience problems during their education because the learning characteristics of the
PVKK study area have more practical learning percentages than theoretical learning (40%).
Students' interests and talents following their field of study can facilitate the learning
process and the completion of their tasks, especially practical learning tasks that require
perseverance, diligence, discipline, and tenacity.
b. Study Program choice data
PVKK Class 2019 students who choose the PVKK study program are 85.9% of the first
choice, and 12.7% of the second choice. More details can be seen in Figure 2 histogram
below:

Figure 2. Histogram of student's choice of study in the PVKK study program
The description of the choice of students to continue their higher education in the 85.9%
PVKK study program is the main choice, indicating the readiness of students to participate
in the learning process and understand its objectives well. Readiness is one of the variables
that has a significant effect on a person's success in carrying out his learning process
[15][16][17][18]. Thus, students who have determined their main choice of the PVKK
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study program from the beginning can be interpreted as having very high readiness to
participate in the learning process and are assumed to be able to achieve good study success.
c. Purpose of continuing studies
The goals of the 2019 PVKK students to continue their studies varied, namely: the highest
being 63.4% entrepreneurs, becoming teachers (36.6%) and (12.7%), practitioners /
working in industry (19.7%), and 2.8% others.

Figure 3. Histogram the purpose of students studying in the PVKK study program
Students have clear goals when determining the choice of study program they will take.
Clear goals can be an indicator for students to complete their studies on time. Based on the
data in Figure 4.2 which shows the goal of students continuing their studies in the
vocational education program for family welfare or culinary skills is to become
entrepreneurs, meaning that students already have an entrepreneurial spirit.
Entrepreneurship is a creative and innovative ability that is used as a basis, and a resource
to seek opportunities for success. The entrepreneurial spirit, attitude, and behavior have
indicators: full of confidence, that is, full of confidence, optimistic, committed, disciplined,
responsible; have initiative, the indicator is full of energy, nimble in action, and active; have
an achievement motive that is demonstrated by results orientation and future insight; have
a leadership spirit, the indicators are daring to be different, trustworthy, and tough in acting;
Dare to take calculated risks[19].
d. History of repeating courses
One indicator that can be used to see the fluency of student studies is the record or track
record of the progress of their lectures. The data in Figure 4 shows that almost all students
do not have a history of repeating courses, it can be interpreted that the fluency of student
studies up to semester 5 is in good and smooth condition.

Figure 4. Histogram History of repeating courses in the PVKK study program
e. History of paying college
Another important aspect in determining the smoothness and success of student studies in
higher education is funding. Students who have adequate funding guarantees to meet all
their academic and life needs can certainly facilitate their learning activities. The learning
process in the PVKK study program, both the expertise in Dressing and Catering requires
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a large number of funds, especially the need for practical funds that must be met by students.

Figure 5. Histogram Tuition payment history/variable
One indicator that can be seen from the fulfillment of student study funds is the history of
paying tuition fees. Tuition payment terms that cannot be met on time can result in reduced
opportunities to take maximum credits. Students who still have arrears in the previous
semester can only take 16 credits, while students who have fulfilled their obligations in
terms of funding can take up to 24 credits if the previous semester's achievement index
meets applicable regulations. The data in Figure 5 shows that most of the respondents are
never late in making tuition payments, it can be explained that students' financial conditions
are in a stable condition and can encourage the smooth running of their studies.
f. Activities outside of study
Student activities outside of college if not managed properly can hinder the smooth running
of their studies. Learning activities at the PVKK Study Program are quite dense every
semester, with learning tasks that are theoretical, practical, and field in nature. Learning
tasks are not only completed on campus during lecture hours but require more time to be
completed properly, so students who have off-campus activities need to manage their time
well.

Figure 6. Histogram of respondents' activities other than studies
The data in Figure 6 shows that the majority of PVKK students sometimes have activities
outside of their studies. Student activities can be in the form of on-campus or off-campus
activities, however, PVKK student respondents do not show other activities besides study.
Thus it can be explained that student activities are more focused on learning activities and
completing their assignments so that the prediction of graduating on time is very high.
2. Categorized
In the Categorized stage, the data is categorized into several parts to be more detailed in seeing
the benefits and uses of the data. The number and name of the category of each data can vary
according to the information you want to get. Data from schools and cities are categorized by
the province to facilitate data processing and fewer categorization groups are used. Data on
study objectives in the PVKK study program consists of 6 sub-sections and learning strategies
consist of 9 sub-sections. Each sub-section contained in the learning objectives data and IP
score data is categorized into 9 categories. The number of categories/classes obtained from
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mathematical calculations. In each category, there is a range of values used to determine the
characteristics possessed by a student. The range of values contained in each category owned
by each data has different values, according to the results of mathematical calculations.
The categorization of the 2019 PVKK Study Program students is carried out using the Kmeans algorithm clustering. The clustering process is carried out to determine the grouping of
students based on similar characteristics so that it can be said that every student in one
group/cluster has the same or close characteristics. The clustering process forms a composition
with a total of 19 clusters, in other words, students of the 2019 PVKK Study Program are
categorized into 19 Clusters.
Tabel 3. Student Cluster Calculation
No

the
origin of
the
school

Goals

Average
Semester
Achievement
Index

history
of
repeating
college

history of
delaying
tuition
payments

activities
outside
of study

study
schedule

recommendation

1

0

0

0

0

0

0

0

Yes

2

0

0

0

0

0

0

1

Yes

3

0

0

0

0

0

1

1

Yes

4

0

0

0

0

0

1

0

Yes

5

0

0

0

0

1

0

0

Yes

6

0

0

0

0

1

0

1

Yes

7

0

0

0

0

0

1

0

Yes

8

0

1

1

0

0

1

1

No

9

0

0

1

0

1

0

1

No

10

0

0

1

0

0

1

1

No

11

0

1

0

0

0

0

0

Yes

12

0

1

1

0

1

1

2

No

13

1

0

0

1

0

2

1

No

14

1

0

0

0

0

1

1

Yes

15

1

1

0

0

0

1

1

No

16

1

0

0

0

0

1

1

Yes

17

0

1

1

0

0

2

0

No

18

1

1

1

1

1

1

2

No

19

2

0

0

0

1

0

0

Yes

3. Calculated
At this stage, the data used in the study is calculated mathematically so that the usefulness of
the data can be seen more clearly and shows information about the number of
respondents/students contained in each category based on each existing data. As can be seen
in Table 4, regarding the calculation of the number of students based on the data of 7 specified
attributes.
Tabel 4. Calculation of the number of students based on attributes
No

Attribute

number
of cases

No

Yes

Entropy

19

6

13

0.899743759

SMK

13

8

10

0.722202614

SMA

5

3

2

0.970950594

MTs

2

0

1

0

utama

13

3

10

0.779349837

kedua

6

5

1

0.650022422

Average Semester
Achievement Index

T

13

2

11

0.619382195

S

6

6

0

0

history of repeating
college

Y

2

0

17

0

T

17

0

17

0

history of delaying
tuition payments

T

14

5

9

0.940285959

K

5

3

2

0.970950594

S

2

2

0

0

K

10

5

5

1

T

6

1

5

0.650022422

S

7

1

6

0.591672779

K

10

5

5

1

T

2

2

0

0

Total

Gain

0.150091814
1

the origin of the
school

0.161234158
2

Goals

0.475955941
3

0.899743759
4

-0.048611841
5

0.168157731
6

activities outside of
study

0.155443261
7

study schedule
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4. Corrected
At this stage, it was found that data whose usefulness was not too significant in supporting
this research, namely data on repeating courses. The usefulness of repeating course data is not
very significant because through this data it is not possible to know the total Semester Credit
Units (SKS) and the name of the course. These data can only assist in determining the
timeliness of courses but do not provide information that could affect this study or the results
of this study.
5. Condensed
The results of data processing in the form of information, at the condensed stage are made in
the form of a histogram of the process of converting data into information. The data into
information, which has been calculated and corrected, is displayed in a form that is easier to
understand, for example in the form of a histogram. For example, a comparative histogram of
school origins based on on-time graduation recommendations.

Figure 7. Comparative histogram of respondent's school origin
based on recommendation Pass on time
B. Version of Information into Knowledge
Data that has been converted into information is reprocessed through the conversion process so
that it can be displayed as knowledge. The process of converting information into knowledge is
carried out through four stages, namely Comparison, Consequence, Connections, and Conversion.
1. Comparison
At this stage, comparisons between clusters are carried out based on the total average of the
attributes that have been sorted. This is done to determine the order of clusters that have the
highest to lowest values and their characteristics. At this stage, a comparison between clusters
is also carried out based on the total average that has been sorted. This is done to find out the
sequence of clusters that have the highest to lowest average values and their characteristics.
2. Consequences
In the Consequences stage, the relationship of information with other information obtained from
the comparison stage is analyzed to find an implication that can be used for improvement.
Referring to the various information obtained from the analysis results at the Consequences
stage, it is known that the timeliness of the PVKK study program students has a relationship
with the origin of the school and the purpose of continuing their studies. In addition, at the
Consequences stage, it was found that there was a discontinuity between the origin of the school
and the destination of further study with the achievement index value.
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3. Connection
At this stage, it is found that there is a relationship between the information that has been
generated from the Consequences stage. Based on the information obtained from the
Consequences stage, it was found that there was a relationship between school origin, study
program selection, and the average semester performance index. This knowledge is obtained
because it is based on the characteristics possessed by cluster 1 which is the cluster that ranks
first in the highest total average value and has "special" characteristics.
4. Conversation
At this stage, information that has gone through the consequences and connection stages is
discussed with more expert parties to gain new knowledge about the proposed program to
improve the timeliness of graduation for PVKK students. Discussions were held with the Head
of the Study Program. The results of the discussion were formulated that the strategies that can
be applied to increase students' proper graduation are: The design of the program to increase
timely graduation is formulated through Updating the curriculum by applying problem based
learning in activities to introduce school culture and field practice in schools or industry,
implementing project based learning in subjects research methods with outputs in the form of
proposals, intensive mentoring on student final assignments, grouping students based on
abilities and types of research, and monitoring the mentoring process.

Conclusion
The results of the conversion of data into information show that the grouping of the 2019 PVKK Study
Program students is divided into 5 groups/clusters; The results of the conversion of information into
knowledge are used to help design programs to increase the number of PVKK Study Program students
who graduate on time. Data from school origin, main choice of study program, history of study fluency,
average semester grade index above 3.00 (scale 4), history of smooth tuition payments, occasional
outside activities, and fairly regular study time predict graduation on time for PVKK students very high.

Recommendations
Proposed programs to increase graduation on time through: Updating the curriculum by implementing
problem-based learning in the introduction of school culture and field practice in schools or industry,
implementing project-based learning in research methods courses with proposals as outputs, intensive
mentoring on student final assignments, grouping students based on ability and type of research, and
monitoring the mentoring process.
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