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Foreword

We are very pleased that REiD (Research and Evaluation in Education) is releasing its
eleventh edition. We are also very excited that the journal has been attracting papers from the
neighbouring country, Malaysia. The variety of submissions from different countries will help the
journal in reaching its aim in becoming a global initiative.

REID (Research and Evaluation in Education) contains and spreads out the results of
research which is not limited to the area of common education, but also comprises the results of
research in education in a broader coverage, childhood education, language learning, learning
media testing, mathematics education, natural science, and social sciences, with focuses on
assessment and evaluation.

The editorial board expects comments and suggestions for the betterment of the future
editions of the journal. Special gratitude goes to the reviewers of the journal for their hard work,
contributors for their trust, patience, and timely revisions, and all staffs of the Graduate School

of Universitas Negeri Yogyakarta for their assistance in publishing this issue.
Yogyakarta, June 2020

Editor in Chief
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Developing instruments for measuring the level of early childhood
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Abstract
The aims of the study were to: (1) develop a set of instruments to measure the level of eatly childhood
development (kindergarten group B), and (2) assess the quality of the developed instruments. This study is
developmental research. The samples of the study were the students of kindergarten group B. The
developed instrument was a set of questionnaires. Instrument testing was carried out in three stages with
the number of subjects increased on each stage. The validity analysis of the questionnaire used
confirmatory factor analysis (CFA). The reliability estimation of the questionnaire used composite
reliability. The results of the study are in the form of instruments for measuring the level of eatly
childhood development, which consists of an instrument to measure religious morality, social-emotional,
language, cognitive, and physical-motor development. Based on field study, all instruments have a good fit
model, construct validity, and reliability that meet the academic requirements of early childhood education.

Keywords: instrument development, early childhood, kindergarten, potential
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Introduction speed, i.e. 50,000 to 1,000,000 per second for
approximately three months. When born, we
have had about 100 to 200 billion neurons,
and each neuron has about 2,500 synapses.
Synapses that are unused or not getting stimu-
lation from the environment will be trimmed
(synaptic pruning). Berk (2007, p. 121) added
that the complexity of connections between
neurons will determine the child's level of
intelligence. The same thing was said by Miller
and Cumming (Rushton, 2011, p. 92).

Eatly childhood is the most important
and fundamental beginning period. Therefore,
early childhood is often called the Golden
Ages. This period is also often called a sensi-
tive period, the period of play, the critical
period because this period will affect the fu-
ture lives of the child. According to Woolfolk
(2007, p. 23), approximately one month after
conception, human brain development has
begun. Neuron cells appear with incredible
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All of the aforementioned statements
show that the growth and development of the
brain (synapses) are determined by the stimuli
or stimulus provided to the child and the ac-
tivities undertaken by children. Thus, children
who are growing and developing must be
activated by providing a variety of stimuli and
appropriate activities. This is the important
role of early childhood education (ECE) as a
form of physical and psychosocial stimulation
whether at home or in early childhood institu-
tions, besides nutrition and health care.
Hence, according to Valentine, Thomson, and
Antcliff (2009, p. 196), in Australia, even early
education and parenting has got priority
policy.

An appropriate stimulation, as well as
nutrition, parenting, and also health services
at an early age, will develop all of children’s
potential, including their physical, cognitive,
language, art, social-emotional, self-discipline,
religious values, self-concept, and also self-re-
liance, will develop optimally. Therefore, early
childhood education is expected to contribute
significantly to the improvement of human
resources (HR) quality, which will make our
nation to be high quality and full of compe-
titiveness in the future.

The importance of stimulation obtained
by children in early childhood education insti-
tutions is also proved empirically by many
experts. Samuelsson (2011, p. 109) in her re-
search on the role of early childhood educa-
tion said that learning at an eatly age has an
influence in the future, for example, the suc-
cess of the school, as well as the attitude and
attention, will be formed early on. Mann and
Reynolds (2006, p. 153) concluded that pre-
school intervention correlates with a reduc-
tion in the incidence, frequency, and severity
of the delinquency at age 18 years.

Ashiabi (2007, pp. 205-2006) states that
a lot of advantages can be attained to let chil-
dren playing with other children. For exam-
ple, sociodramatic playing can improve a
child's ability to imagine before acting, taking
a role, empathy, altruism, and also emotions
and rules understanding. Moreover, negotia-
tion and problem-solving skills also increase,
such as the ability to work cooperatively with
others, share, self-control, and working with

the group. In other words, sociodramatic play
can enhance children’s social and emotional
development optimally. A similar study was
conducted by Beard and Sugai (2004, p. 408).

By the importance of early childhood
education, the government's attention to de-
veloping early childhood education becomes
greater. Since 2000, Early Childhood Educa-
tion (ECE) started to become a central issue
in education, including in Indonesia, even
more, Erman Syamsudin, Director of Early
Childhood Development (Ministry of Nation-
al Education of Republic of Indonesia, 2011,
p. vii), stated that early childhood education is
one of the priority programs of national edu-
cation development. Early Childhood Educa-
tion (ECE) services are expected to nurture,
grow, and develop the whole early childhood
potential optimally so it can form the basic
ability and behavior according to the chil-
dren’s development stage.

In response to the government policy,
the public has shown their concern for the
problems of education, protection, and care
of early-aged children with a variety of ser-
vices in accordance with their conditions and
capabilities. Public awareness of the impor-
tance of early childhood education in the op-
timal development of children's potential has
been shown with various active participation
in the implementation and improvement of
services. Although various policies have been
issued by the government, in fact, there are
still many problems that exist in the imple-
mentation of early childhood services in-
cluding in Badung Regency, Province of Bali.
There are still many children who have not
gained early childhood services. This fact ac-
knowledged by the General Director of Early
Childhood Education, Non-Formal and In-
formal that although the policies have been
established and socialized related to eatly
childhood development, in fact, of the 28,
eight million children aged 0-6 years in late
2009, who gained an early childhood educa-
tion services is just around 53.7% (Ministry of
National Education of Republic of Indonesia,
2011, p. iii).

Research by Hiryanto (2007) about the
mapping of the quality achievement level of
early childhood programs in Yogyakarta re-
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veals that by the views of the implementation
guidelines to the suitability of eatly childhood
education with the real conditions of the pro-
gram implementation based on the ten bench-
marks of national education, in the implemen-
tation of early childhood education in the
Yogyakarta Province, some problems can be
found as follows: (1) The variation in the im-
plementation of education; (2) The existence
of the age groupings that do not fit the guide-
lines because of limited infrastructure and
educators; (3) There are still some educators
who have not received training; (4) The ratio
of the teachers and students number is not
ideal.

The research by Hermawati (2007) in a
children daycare in Beringharjo, Yogyakarta,
found two drawbacks of the input variables,
namely, the teacher’s educational background
and caregiver qualifications that are not rele-
vant to the tasks. In the process variables, the
problem is the immeasurability of mentoring
by a caregiver. It is associated with the major-
ity of low caregiver’s education. In addition,
the assistance has not been done regularly by
the organizers. The public access to the chil-
dren's daycare Beringhatjo is limited because
of limited capacity. Based on the preliminary
study conducted at the early childhood insti-
tution in Badung Regency, Province of Bali, it
was also found many problems related to the
implementation of early childhood education
(ECE), such as the quality and quantity of
eatly childhood teachers are still relatively low
and the number of teachers is on the average
of three to four people. In terms of process,
the kindergarten student has been taught
reading, writing, and arithmetic skills because,
according to the teacher, if it is not done, then
no parents want to enroll their children to the
institution.

In order to give good quality of eatly
childhood education (ECE), in accordance
with the existing standards, early childhood
education services need to be evaluated regu-
larly. According to Nugraha (2010, p. 3), good
quality of early childhood education service is
regularly evaluated and the results are acted
upon appropriately. The same opinions are
also expressed by Mardapi (2012, p. 12), that
the improvement of the education quality can

be achieved through improving the quality of
learning by the improvement of the quality of
the assessment system. Therefore, the avail-
ability of quality evaluation instruments is
very important, in which it can be used by the
government to evaluate early childhood edu-
cation services continuously. By the results of
evaluation activities, we will be able to know
the things that have been achieved, whether a
program can meet the established criteria or
not.

Currently, the evaluation of early child-
hood services internally has not done thor-
oughly. Likewise, in Bali Province, even in
Badung Regency, based on the preliminary
study which has been conducted, the Depart-
ment of Education has never done an evalu-
ation of the existed early childhood services.
The quality determination of early childhood
institutions is often based on the frequency of
competition participation and the number of
early childhood learners. This is caused by the
absence of evaluation instruments of early
childhood services that have been tried and
tested, both in terms of validity and reliability.
The evaluation results will provide accurate
information when obtained through evalu-
ation using reliable instruments. Until now,
the government, especially the Badung De-
partment of Education, has not had a stan-
dard instrument for evaluation that can be
used by the Department of Education or by
the head of the kindergarten institution as an
internal evaluation.

The education service is a system which
consists of interlinked components and they
mutually determine each other. These compo-
nents are the input, process, and product. The
component of inputs includes infrastructure,
students, teachers, curriculum, and also sub-
ject matter. The component of processes in-
cludes lesson planning, implementation, and
evaluation. The component of products on
early childhood education services includes
the achievement level of early childhood de-
velopment, such as moral religious, social-
emotional, language, cognitive, and physical-
motor development. In evaluating early child-
hood education services, these components
should be evaluated continuously. Therefore,
it is necessary to develop an instrument to
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evaluate the inputs, processes, and products
of early childhood services. Based on that
description, the instruments developed in this
study is only an instrument for measuring the
products, that is, an instrument to evaluate
the achievement level of the early childhood
development, which includes: (a) moral-reli-
gious, (b) social-emotional, (c) language, (d)
cognitive, and (e) physical-motor. This is
caused by the limited costs, energy, and time
available.

Based on those aforementioned back-
grounds, the problems in this study are as
follows. How is the instrument for measuring
the level of childhood development? How is
the quality of the developed instruments, both
in terms of validity and reliability? Based on
the problems, the purpose of this research is
to develop evaluation instruments that can be
used to evaluate the level of early childhood
development, particularly for kindergarten
group B so as to provide complete and ac-
curate information for program managers and
to assess the quality of the evaluation instru-
ments developed.

The products of this study are a set of
an evaluation instrument for early childhood
education services, particularly for kindergar-
ten group B. The evaluation instrument of
eatly childhood education services limited to
instruments tends to measure the achieve-
ment level of early childhood development,
which includes moral-religious, social-emo-
tional, language, cognitive, and physical-motor
development. The development of an evalu-
ation model for early childhood services pro-
gram is very beneficial, both theoretically and
practically. Theoretically, this study is useful
as a contribution to developing the existed
evaluation methodology to generate new
concepts in the field of evaluation science.
Practically, the results of this study are useful
for teachers, principals of eatly childhood/
kindergarten, as well as the Department of
Education. For teachers in early childhood
education (ECE), a kindergarten teacher, in
particular, this instrument can be used to
measure the effectiveness of the performed
services and the results can be useful as a
basis to make corrections to educational ser-
vices.

Method

Development Model

This study is a research and develop-
ment (R & D), which aims to produce a prod-
uct in the form of a set of instruments in
order to evaluate the level of early-aged chil-
dren’s development (specifically kindergarten
group B). The development research adopts
the model which was proposed by Borg and
Gall (1983, p. 775). The ten steps of devel-
opment by Borg and Gall were then sim-
plified into four steps, namely: (1) preliminary
investigation, (2) design phase, (3) testing,
evaluation, and revision, and also (4) imple-
mentation.

In the early stages, we conducted sev-
eral activities, including a preliminary study,
review the theory of instrument evaluation
models, early childhood education, as well as
review the results of research that has been
done. In the design phase, the draft instru-
ment was designed in order to measure the
level of early childhood development, which
consists of instruments for measuring prod-
ucts of services and the test design. In the
pilot, evaluation, and revision phase, expert
validation and testing of the instruments that
have been designed in kindergarten were
conducted. The data of test results were then
analyzed. If the results of the analysis show
that the instrument is not yet good, then it
can be revised and tested again until a final
prototype eligible fit model (good prototype).
Tests were conducted in three phases. In the
implementation phase, the instruments that
have been well and subsequently tested were
implemented.

Development Procedure

Several steps were taken in developing
the instrument for measuring the level of early
childhood development. Each step is elabo-
rated as follows.

Drafting of the Design

At this stage, evaluation instruments to
evaluate the product of early childhood ser-
vices were structured, which consist of instru-
ments for measuring religious morality, social-
emotional, language, cognitive, and physical-
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motor development. All of those instruments
were in the form of a questionnaire on a
Likert scale with five points. These instru-
ments are the first draft.

Expert Judgment

In order to check the content validity
and refine the instrument draft, it was valid-
ated by experts, namely, academicians or lec-
turers and practitioners (kindergarten teacher),
and also the user of the instrument (head/
deputy head of the kindergarten). The expert
validation process used FGD (focus group
discussions) model. The implementation of
the FGD was conducted in two stages. The
first FGD was conducted by ten academicians
(lecturers) from the post-graduate program of
Universitas Negeri Yogyakarta. When the in-
strument was revised in accordance with aca-
demicians' suggestions (lecturers), it was fol-
lowed by another FGD and readability test by
three kindergarten heads and also 17 kinder-
garten teachers. After the test was carried out,
it was continued by the assessment of the
instrument.

Tests

The draft of the instrument that has
been revised based on the advice obtained in
the FGD was piloted in kindergarten to
determine the fit model of the measurement,
construct validity, and reliability. The instru-
ment test was conducted in three stages,
namely, the first, second, and third with the
increasing number of test subjects. The num-
bers of kindergarten were: 10, 13, and 18 and
160, 260, and 360 kindergarten children as the
subject.

Data Analysis

The data about the comprehensiveness
and also clarity of the instrument which were

obtained from the experts were then analyzed
descriptively. The data which were taken from
the results of the field test were then analyzed
using Confirmatory Factor Analysis (CFA) in
order to find out the goodness of fit (GoF) as
well as determine the validity and reliability,
with the 8.8 Lisrel program. In determining
the goodness of fit, several indicators were
employed, including: (a) the value of chi-
square p-value = 0.05, (b) root mean square
error of approximation (RMSEA) = 0.08, and
goodness of fit index (GFI) = 0.9 (Ghozali &
Fuad, 2008, pp. 29-31; Latan, 2012, p. 53).
The construct reliability was calculated based
on lambda ()) for each indicator, and the
error variance (8) indicator.

In the descriptive-qualitative analysis,
the average score of the quantitative data that
were obtained through an assessment instru-
ment was calculated, then were converted into
qualitative data with scale 5, and then finally
were interpreted qualitatively. The results of
the qualitative analysis were used as the basis
for determining whether the developed instru-
ment was good or not. In converting the
quantitative data into qualitative data with
scale 5, a modification of rules which were
developed by Sudijono (2011, p. 329) was
employed. The criteria of the instrument as-

sessment which were used are presented in
Table 1.

Implementation

After the last product of the instrument
had been analyzed, a good prototype was im-
plemented in 18 kindergartens. When it is
depicted in the chart, the whole developing
process of the instrument model of the early
childhood development is cleatly illustrated in
Figure 1.

Table 1. Criteria of Instrument Assessment

Average Score Qualification Conclusion
> 4.2 Very good Can be an example
>34-42 Good Can be used without any revision
>26-34 Quite good Can be used with a little revision
>18-26 Less good Can be used with some revision
<18 Bad Cannot be an example
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Figure 1. Flowchart of Instrument Model Development Procedure

Table 2. Instrument of Development Result

Instrument for Evaluating Early Childhood Services

Instrument

Evaluated Item

Instrument Form

Instrument for measuring the level
of early childhood development

Cognitive
Language

oo T

Moral-Religious
Social-Emotional

Physical-Motor

Achievement Level of Development:

Questionnaire
Questionnaire
Questionnaire
Questionnaire
Questionnaire

Findings and Discussion

The instrument for measuring the level
of early childhood development consists of
five components, namely the instruments for
measuring the development of moral-reli-
gious, social-emotional, language, cognitive, as
well as physical-motor components. The type
of the product instrument of the early child-

hood services developed is clearly presented
in Table 2.

Validation Result of Experts and Practitioners

The instrument assessment by experts
and practitioners was directed into four main
aspects, namely: (a) the clarity of instrument
guidance, (b) the completeness of instrument
indicators, (c) the suitability of the indicators
with the point, and (d) the effectiveness of
Indonesian. The assessment used a scale of 5
with the lowest score was 1 and 5 was the
highest.
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Based on the average score given by the
experts, the mean obtained is 4.1 in total. In
line with the conversion guidelines, the mean
is at intervals of 3.4 to 4.2 and is classified as
good. Based on the assessment conducted by
teachers and heads of kindergarten, it is ob-
tained a mean score of 4.29 in total. The mean
score according to those criteria is also quite
good. The total mean score of the two asses-
sors groups is 4.2 It means that the instru-
ment has been well conducted and can be
used without any revision, shown in Table 3.

Instruments Measurement Model

Based on the analysis, all items on all
instruments of the three pilot phases are signi-
ficant (t> 1.96), meaning that all items can be
used to measure the construct well. In the
third test, there are some items of achieve-
ment level instruments for language develop-
ment that have smaller factor loading than
0.5, i.e. 0.49 and 0.48. Since it is approaching
0.5, then it is rounded to 0.5. Thus, all instru-
ments have good construct validity. By look-

ing at the model fit, on the third test, all re-
quirements of model fit are met, both the p-
value (= 0.05), RMSEA (= 0.08), and GFI (=
0.9). The construct reliability (CR) of all in-
struments are above 0.7 in all three stages of
the test. Thus, based on the three stages of
the test, all of the instruments have good con-
struct validity, reliability, and goodness of fit.
Those three phases’ analyses are presented in
Table 4.

In this study, five instruments for meas-
uring the level of early childhood develop-
ment were developed, namely: instruments
for measuring moral-religious, social, lan-
guage, cognitive, and physical-motor develop-
ment. The instrument developed is in the
form of a questionnaire. Instrument indica-
tors are based on indicators of the level of
achievement of early childhood development
contained in the Regulation of the Minister of
National Education No. 58 of 2009 on the
Standard for Early Childhood Education, spe-
cifically the standard level of achievement of

Table 3. Recapitulation of Experts and Practitioners Validation

Validator Validator Number Average of Score Qualification
Experts 10 4.10 Good
Practitioners 20 4.29 Good
Total 30 8.40 -

Mean 4.2 Good

Table 4. Summary of Analysis Result for Instrument Measurement Model of Product and

Outcome
Instrument Number  Test Chi-Square RMSEA GFI <05 CR
of Point No. Score p-value

Moral-Religious 25 1 308.30 0.07 0.029 0.87 2 0.89
Development 2 311.77 0.058 0.023 0.91 - 0.91
3 307.31 0.075 0.019 0.94 - 0.91

Social-Emotional 26 1 330.54 0.081 0.027 0.86 - 0.92
Development 2 333.69 0.07 0.022 0.91 - 0.91
3 331.38 0.089 0.018 0.93 - 0.92

Language 24 1 282.39 0.060 0.030 0.87 - 0.70
Development 2 276.32 0.089 0.022 0.90 - 0.75
3 286.48 0.051 0.02 0.94 2 0.82

Cognitive 26 1 331.27 0.066 0.028 0.86 - 0.87
Deevelopment 2 326.05 0.089 0.021 0.91 2 0.80
3 330.72 0.075 0.018 0.93 1 0.76

Physical-Motor 27 1 356.76 0.077 0.027 0.86 4 0.72
Development 2 351.72 0.094 0.02 0.91 3 0.85
3 355.86 0.076 0.018 0.93 - 0.82

Life Skills 30 1 439.09 0.081 0.025 0.84 1 0.72
2 437.05 0.092 0.019 0.90 - 0.76

3 447.32 0.055 0.018 0.92 2 0.74
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development. The procedure for developing
this instrument follows five steps, namely: (1)
the design preparation phase, (2) the expert
validation phase, (3) the testing phase, (4) the
data analysis phase, and (5) the implemen-
tation phase. The draft instruments that have
been compiled are then validated by experts
to see indicator depth, formulation of ques-
tions or statements, language effectiveness,
and others. The experts who validated the in-
strument consisted of ten peoples, who came
from several fields of science, namely: two
measurement experts, three evaluation ex-
perts, one education management expert, two
primary education experts, and two childhood
education experts. The goal is that the instru-
ment can be assessed in various aspects, so as
to produce a quality instrument.

After being revised based on the FGD
input, the instrument was tested to determine
the construct validity and reliability. The trial
was conducted in three stages, with the num-
ber of trial subjects increased. Two assump-
tions underlie the thinking of why the test was
conducted in three stages, namely: (1) increas-
ing variety and the number of trial subjects
three times expected to reach all kinds of
characteristics, both kindergarten and existing
students, and (2) with the representation of all
kindergarten characteristics and students, then
a good instrument will be obtained, which is
an instrument that can be applied to all ex-
isting kindergarten.

Based on the results of the test data
analysis that conducted from the first stage to
the third stage, the following results were
obtained. The results of the first phase of the
trial show that the five instruments developed
were still lacking. After the items points were
revised, the second trial was conducted. The
results of the second phase of the trial (main
trial) show that the fit model of instrument
had become better. Only some items of in-
struments still have deficiency. The items of
instrument was revised again and the third
trial was conducted. In this study, all the poor
instruments have been revised in two stages,
the results of the third stage of the test show
that all instruments have good fit model, val-
idity, and reliability. Therefore, all instruments
developed have a good measurement model,

because: (a) all values of y2 are low (p = 0.05),
(b) all RMSEA = 0.08, and (c) all GFI values
2 0.9. The coefficients of construct reliability
(CR) are all above 0.7. Thus, all instruments
developed have good quality.

Conclusion

Based on the research findings, two
points of conclusion can be drawn. Each
point is elaborated as follows. (1) The instru-
ments for measuring the achievement level of
early childhood development developed in
this research consist of five components:
instrument to evaluate the achievement level
of moral-religious, social-emotional, cognitive,
language, and physical-motor development.
(2) According to the assessment of experts
and practitioners, the instruments developed
have good quality and can be used without
any revision. All developed instruments have
good validity, reliability, and goodness of fit.
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Abstract
The research aims to describe the implementation of French language learning in high schools of Sleman
Regency viewed from the components of planning, implementation, and results. This evaluation research
uses a quantitative descriptive approach with a countenance model from Stake. Respondents in this
research were teachers and students at three senior high schools. Data collection techniques used in this
study include research lesson plans, questionnaires, and documentation. The results of this research
indicate that: (1) in the planning component, the quality of lesson plan preparation is very good and needs
to be maintained because in the lesson plan review, the results obtained are 88.9% and the teacher
questionnaire results of 26.6 are included in the excellent category; (2) in the implementation component,
it has good results with the acquisition of a total score of 77 and a student questionnaire of 66.19; (3) in
the component of the results, good results are obtained with an average value of students that is 86.38 and
the results of the teacher questionnaire of 65.7 which is above 61 so that it falls into the good category.
Student scores are obtained from the results of the middle semester assessment and teacher questionnaire.
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Introduction subject and object of the evaluation (Johnson
& Christensen, 2000, p. 7; McCormick &
James, 2019, p. 13). Evaluation is present
when an educational process is carried out by
the school and when the teacher takes part in
the task of parents in educating (Hasan, 2009,
p- 3). Evaluation conducted by the teacher to
students is done to find out how the abilities
and knowledge of students in understanding
the subject matter that has been studied to as-
sess, correct, and improve a program system-
atically (Tyler, 2013, p. 10). From the defini-
tion of evaluation, it is found the definition in
curriculum evaluation, which is, scientific re-
search conducted systematically to improve
the curriculum applied in education.

Evaluation in education is very broad
since it includes various activities such as stu-
dent assessment, measurement, testing, pro-
gram evaluation, school personnel evaluation,
school accreditation, and cutriculum evalu-
ation (Anh, 2018, pp. 140-141). Evaluation
has an important role in every research as well
as in academic studies. Moreover, important
points in the evaluation must meet the values
that underlie the curriculum, pedagogy, and
results which are the main focus in education-
al values (Lai & Kushner, 2013, p. 24). Evalu-
ation involves conducting research activities
by an evaluator to provide information on the
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The curriculum is an activity and learn-
ing experience, as well as everything that af-
fects the personal formation of students, both
at school and also outside of school for the
school's responsibility to achieve educational
goals (Arifin, 2011, p. 5). The curriculum as a
learning plan is a facility in an educational
program that serves as a guide and tool in
teaching students. The curriculum aims to
achieve a field in a subject that adheres to the
categorization in education (Hamalik, 2008).
These objectives make the curriculum as a
benchmark and foundation in implementing
learning in schools.

The curriculum becomes the operation-
alization of the concept of a curriculum that is
still written in the actual form of learning,
where learning in the classroom becomes a
place to implement and test the curriculum to
ensure the implementation of the curriculum
in schools goes well (Majid & Rochman,
2014, p. 23). One of the problems of educa-
tion in Indonesia in the education system is
the frequent change of curriculum. Curricu-
lum development as a curriculum based on
character and competence to produce a gener-
ation that is competent, innovative, produc-
tive, creative, and characterless. In the imple-
mentation of the curriculum, as the operation-
alization of the curriculum concept, it is still
written in nature which becomes actual in the
form of learning, where learning in the class-
room becomes a place to implement and test
the curriculum to ensure the implementation
of the curriculum in schools runs well.

The aforementioned description shows
the need for an evaluation of French language
curriculum implementation in high school to
get information about the readiness, imple-
mentation, and results of the French language
curriculum. Readiness includes the readiness
of books, teachers, infrastructure, and the
condition of lesson plans in each school. The
implementation includes the process and eval-
uation of learning French at school, and the
implementation results are the learning out-
comes of students. The researchers conduct
this research on the implementation of the
French language curriculum because French is
a cross-field study that is attracting students'
interests. Moreover, in the French language

@https://doi.org/lO.Zl 831/reid.v6i1.28006
Irma Nur Afidah & Amat Jaedun

curriculum implementation, teachers experi-
ence constraints in making French language
learning plans that are easy for students to
understand in terms of material, readiness,
and implementation. Therefore, this study is
focused on evaluating the implementation of
the French language curriculum in senior high
school.

The curriculum is a system usually more
contained in written form (Hasan, 2009, p.
32). This dimension gains a lot of attention
because its form can be seen and easily read
and analyzed (Arifin, 2011, p. 9). Thus, the
preparation of the curriculum must be in
accordance with the components, rules, and
structure in the curriculum. As a basic refer-
ence in the implementation of education, the
curriculum plays an important and strategic
role in the progress of a program, especially in
the field of education (Kurniawan, Winarno,
& Dwiyogo, 2018). The components in the
compiled curriculum must contain planning in
the learning process and the development of
students in the objectives, content, and teach-
ing materials, which must be in accordance
with educational objectives (Arifin, 2011, pp.
6—7; Dindar & Merg, 2017, p. 137), so that,
later, in the development and implementation
of the curriculum in each subject, it will be
following the rules and systems in the edu-
cational curriculum. It will be realized that all
students will achieve academic success only if
the curriculum is brought in line with the
leadership skills and the education institution
implements the right curriculum (Sorenson,
Goldsmith, Méndez, & Maxwell, 2011, p. 5),
but there are still many data found in the field
that plans exist in the curriculum is still not
specific and too general, so the curriculum
implementers themselves still cannot under-
stand the curriculum well.

Evaluation and curriculum have charac-
teristics and roles in every education and
social research (Hasan, 2009, p. 32), so the
two components do have quite dominant rela-
tionships. The broad curriculum evaluation is
not only about activities in the classroom but
also a comprehensive assessment process that
involves all educational components such as
students, teachers, models and methods of
teaching, administration, and facilities (Ismail,
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2015, p. 15). The purpose of the curriculum
itself is to introduce academic discipline to
students so that they can use their knowledge
with discipline and wisdom (Schiro, 2017, p.
25). The curriculum in education in Indonesia
experiences significant changes and develop-
ments. This is intended to make the curricu-
lum itself be able to improve learning imple-
mented in schools. The focus on the curricu-
lum is to ensure that the program achieves the
mission and goals it has set. The curriculum in
high school which was implemented in this
decade is the 2013 curriculum.

Changes in the contents of the Edu-
cation Unit Level Curriculum or Kurikulum
Tingkat Satnan Pendidikan (KTSP) and 2013
Curriculum in French should be able to make
students able to understand the basic learning
of French, especially because it changes into
cross-interest subjects. However, the reality
that occurred in the three schools that have
been observed, they actually experience diffi-
culties because the material to be studied is
more complex. The teacher feels it difficult in
making learning material that is suitable for
the ability of students in learning French. The
new challenges in the 2013 curriculum be-
come an important lesson that must be com-
pleted by the teacher so that students are able
to understand French lessons well. In addi-
tion, the main element that must be prepared
by a teacher before teaching is to prepare ap-
proaches, strategies, techniques, and learning
procedures so that they can run the teaching
effectively (Dewantara, 2017, p. 20). Based on
observations that have been made, problems
regarding planning, learning, and student as-
sessment results in teaching French are found.
Therefore, an evaluation of the 2013 curtic-
ulum in French subjects is needed to fit the
objectives in the 2013 curriculum. After eval-
uating the curriculum, the steps that must be
taken are knowing how to implement the im-
proved curriculum, whether it has already
been referred to as an improvement in learn-
ing and the quality of education, or it has not
yet been carried out to the maximum.

Based on the background description of
the problem that has been described, the eval-
uation carried out in this research is an eval-
uation by the Stake countenance model which

includes planning, implementation, and re-
sults. This research focuses on preparing the
learning implementation plan, learning imple-
mentation, and the results obtained by stu-
dents so that later an accurate evaluation can
be made in the implementation of learning
French. The formulation of the problems
found in this research is as follows: how the
implementation of the curriculum of French
Subjects in high schools in Sleman Regency is
viewed from planning, implementation, and
learning outcomes. The purpose of this re-
search is to describe the implementation of
French language learning in high schools in
terms of the planning, implementation, and
results components.

Method

The method of this research was curric-
ulum evaluation. In curriculum evaluation,
evaluation becomes a main part of the world
of education considering the curriculum is
always developing and changing according to
the context in its era (Hasan, 2009, p. 41).
Curriculum evaluation in this research was
carried out on the implementation of the
French subject curriculum in high school. The
evaluation model used was the Stake Coun-
tenance model. This model emphasizes two
main things, which are drawing and consider-
ing. These two main things are obtained
through the evaluation stages, they are: (1) the
planning stage (antecedent) which includes
planning in learning by looking at the readi-
ness of learning in the preparation of lesson
plans; (2) the implementation/process (trans-
action) stage, which was the implementation
of French learning in the preliminary, core,
and closing activities; (3) the results and as-
sessment phase, namely the measurement of
the results of the French learning assessment
which includes aspects of attitude, knowledge,
and skills and see the suitability of techniques,
instruments, and follow-up conducted by the
teacher in the implementation of learning
French.

Characteristics in countenance evalu-
ation models are evaluating the interrelation
(contingency) at each stage and congruence
between planning, implementation, and re-
sults to reach the consideration stage. Consid-
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eration is given to standards/criteria. The
planning, implementation, and learning out-
comes in this research are based on the Re-
gulation of the Minister of Education and
Culture of the Republic of Indonesia No. 22
of 2016. In addition to the Regulation of the
Minister of Education and Culture No. 103 of
2014, the results also refer to the Regulation
of the Minister of Education and Culture No.
4 of 2018 and the Minimum Completeness
Criteria or Kriteria Ketuntasan Minimal (KKM).
Sources of data/research respondents were
students in class X of senior high school. The
sampling technique used was a random sam-
pling technique. Random sampling technique
is a method of random sampling from mem-
bers of the population and is taken using a
table/number generator (Satjono & Julianita,
2011, p. 23). The random sampling technique
in this research was conducted by selecting
two classes in each school. Data collection
techniques in this research used the research
of lesson plans, observations, questionnaires,
and documentation. The questionnaire in this
research is the main instrument used in data
collection. Likert Scale is a scale used to meas-
ure the attitudes, opinions, and perceptions of
a person or group of people towards an event
or social situation where the variable to be
measured is translated into an indicator vari-
able then the indicator is used as a starting
point for compiling question/statement items
(Sarjono & Julianita, 2011, p. 6). The ques-
tionnaire used was a Likert scale with a rating
scale of 1-4. There are two types of respon-
dents in the questionnaire namely teachers
and students, three teachers, and 145 students
from three schools. The data collection tech-
nique used in this research is in the form of
Lesson Plan research.

The Lesson Plan research was used to
find out the planning components that exist
in implementing French learning in the three
high schools in Sleman Regency where the
research was conducted. The documentation
used in this research is the value of students
used in the results component. This research
used content validity and construct validity.
The content validity used Aiken validity and
the construct validity used Exploratory Factor
Analysis with the help of SPSS. In this re-
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search, the content validity was carried out by
five experts (expert judgment), namely three
lecturers who were experts in the field of
language learning. The results obtained from
117 items from 71 indicators are that there is
one statement that is failed because it does
not have relevant relevance so that there are
116 items tested. In conducting trials and re-
search conducted on three teachers, 145 stu-
dents, and three Lesson Plan, 116 validated
items were used.

The construct validity in this research
was proven using factor analysis. Factor ana-
lysis is a statistical method that is commonly
used in the development of measuring tools
to analyze the relationship between variables
(Azwar, 2018, p. 121). Thus, factor analysis
answered the relationship and validity of the
items in the instrument. The exploratory fac-
tor analysis (EFA) procedure helps develop
tests in recognizing and identifying various
factors that help construct by finding the
largest score variance with the least number
of factors expressed in the form of eigenvalue
>1. Construct validity according to Nunnally
and Fernandes (Retnawati, 2014, pp. 2-3) is
validity which shows the extent to which the
instrument reveals a certain theoretical ability
or construct that is intended to measure. Con-
struct validity is related to the provenience of
the measurement result score. The construct
validity can be proven by testing that the in-
strument construct does exist and empirically
proven to confirm the existence of the con-
struct of an instrument. The validity test
model used was using KMO which is said to
be valid if the KMO number is greater than
0.5 and the significance is the senior high
school of more than 5%. On the diagonal axis
anti-image correlation, all must be greater
than 0.5 if there are less than 0.5 then the
item is removed (Priyatno, 2009). Factor ana-
lysis is used to test the correlation between
variables. To test the correlation between var-
iables, the Batlett's test of sphericity and the
Kaiser-Meyer-Olkin (KMO) test were used. If
the results are significant with a KMO value
above 0.5, then there is a significant correla-
tion with several variables. The construct val-
idity in this research was used on the student
questionnaire with the result that five state-
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ments fell out of the 26 items that existed.
The final results of the acquisition of KMO
and Bartlett's test and the Rotated Compo-
nent Matrix are as follows. KMO is used to
determine whether all data that have been
taken are sufficient to be factored measuring
the adequacy of the sampling (sampling ade-
quacy). This value compares the magnitude of
the observed correlation coefficient with a
partial correlation coefficient, a small KMO
value indicates that the correlation between
pairs of variables cannot be explained by
other variables. If the sum of the squares of
partial correlation coefficients among all pairs
of variables is of small value compared to the
sum of the squares of the correlation coeffi-
cient, it will produce a KMO value close to 1.
The KMO value is considered to be sufficient
if more than 0.5. From those results, it can be
said that the sampling that has been met can
be used for further analysis.

Based on Table 1, the KMO from the
SPSS calculation is 0.815, so it is greater than
0.5, and Bartlett's Test is 0.000 so it is said to
be good. The conclusion obtained is that the
data can be used for further testing. From the
results of the calculation of the Rotated Com-
ponent Matrix, it is known that there are six
factors that affect the 21 items with details,
namely component/factor 1, that is appetcep-
tion and preparing a learning plan affecting
items 1, 2, 3, 4; component 2, namely core
activities affecting items 5, 10, 15, 16, 17, 18,
19; component 3, namely mastering the mate-
rial taught that influences point 14; compo-
nent 4, containing the use of media in learning
influencing items 5, 6, 7; component 5, re-
garding asking how the understanding and
involvement of students influence points 20,
21; and on factor/component 6 about ending
learning influencing points 23, 24, 25, 20.

Instrument reliability in this study was
estimated by looking at the Alpha coefficient.
Reliability estimation is done by reliability ana-

lysis using SPSS program computer ver.22.0
for Windows. To find out the alpha coeffi-
cient, the Alpha-Cronbach value for the relia-
bility of all items in one variable was ob-
served. The reliability test is said to be good if
it is more than 0.7 (Mardapi, 2017, p. 25). The
reliability test results in this study were 0.77
and 1 and more than 0.7. It shows that the
student questionnaire reliability is good so
that it can be used to test the implementation
of the curriculum in the implementation of
French language learning in high school.

The analysis technique used in this
study is a descriptive statistical analysis tech-
nique using the SPSS program through a
quantitative approach. It also uses a normal
distribution with the following details (Azwar,
2018, p. 148): if the results are said to be not
good, if the results obtained are said to be not
good, if the results are said to be good, if the
results obtained are said to be very good, if it
is the average overall score, if it is the stan-
dard deviation of the overall score, and if it is
the score achieved by students. In the plan-
ning category for the teacher questionnaire, if
a score of x <12.25 is obtained, the results are
said to be not good; if the score is between
12.25-17.74, the results are said to be not
good; if the score is between 17.75-22.75, the
score is said to be good; and if the score is
more than 22.75, the results are stated to be
very good. Furthermore, in the implementa-
tion category in the teacher questionnaire, if a
score of x <41 is obtained, the results are said
to be not good; scores between 41-52.00 are
said to be not good; scores between 52.01-
63.00 are said to be good; and if the score is
more than 63.01, the results are stated to be
very good. For the implementation category
for the students' schedule, if a score of x < 37
is obtained, the results are said to be not
good; if the score is between 37-52.75, it is
said to be not good; the scores between 52.76
- 68.25 are said to be good; and if the score is

Table 1. KMO and Bartlett’s Test

KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy
Bartlett’s Test of Sphericity Approx. Chi-Square
df

Sig.

.815
1091.993
210
.000
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more than 68.25, it is said to be very good. In
the results category for the teacher question-
naire, if a score of x <34 is obtained, the re-
sults are said to be not good; a score between
34-42.5 is said to be poor; a score between
42.6-51 is said to be good; and if the score is
more than 51, the results are stated to be very
good.

Findings and Discussion

Planning in learning is done by using
the Lesson Plan. The Lesson Plan is an im-
portant component that must be present and
made by the teacher before carrying out learn-
ing, because it is a plan in describing a teacher
in carrying out learning to start learning, giv-
ing material, using media, and using assess-
ment instruments that are appropriate to the
method and given to students.

In this research, there were three lesson
plans analyzed and 37 items in the lesson plan
review instrument using a score of 0.0. The
calculations in the review of the Lesson Plan
are used as the main instrument in planning
(antecedent) with Formula (1). The results
were analyzed with the planning table criteria
(Arikunto, 2018, p. 35) presented in Table 2.

26
Score = 100 =889 .......... 1

Table 2. Lesson Plan Results

Percentage Result
80— 100 %
66 —79 %
56 — 65 %
40 — 55%
<40 %

88.9%

Table 2 is obtained from the evaluation
standard criteria by Arikunto (2018). Descrip-
tive percentages are used to facilitate the ana-
lysis of the evaluation of the French language
curriculum in high schools based on estab-
lished standards. The results are then inter-
preted and presented with numbers at the de-
scription stage, not until the generalization
stage. Quantitative data analysis using descrip-
tive techniques is used to process data from
the questionnaire results obtained that are
used to be able to evaluate concerning the
techniques used.
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From the results of the lesson plan ana-
lysis, it is found that it received a presentation
score of 88.9%. Then the score is compared
with the planning criteria by knowing that the
preparation of the Lesson Plan 100% has
good results when viewed from the criteria. It
can be said that the Lesson Plan of the five
schools has a very good suitability of 88.9%.
In this planning component, besides using the
lesson plan, there is also a teacher question-
naire instrument consisting of seven state-
ment items with the following categorization.
The results obtained from the teacher ques-
tionnaire in the planning components of pre-
paring lesson plans, designing learning, and
evaluating French learning are equal to 25.7,
so that it falls into the very good category.

In the component of implementation
(transaction) in this research, 45 items of
teacher questionnaire and 26 items of student
questionnaire were used. The student ques-
tionnaire was filled in by 145 respondents,
namely students consisting of five schools,
namely Depok 1 High School, Kalasan 1 High
School, and Angkasa Adisucipto High School,
located in Sleman Yogyakarta. Based on the
results of the research as a whole, the results
of the implementation of French ILanguage
Learning in the three schools are included in
either category. From the 26 statements of the
student questionnaire in the implementation
of learning, five statements fall after the
Exploratory Factor Analysis (EFA) test using
SPSS.

The results of student questionnaire
calculations in the implementation of French
learning in senior high school obtained an
average value of 66.19 so that it is included in
the good category. The next aspect is the
presentation of student questionnaire results
in the implementation component of French
learning.

In addition to using student question-
naires, the implementation component also
uses a teacher questionnaire instrument which
amounts to 21 statements with scores ranging
from 1-4, like the student questionnaire. From
the calculation of the teachet's questionnaire,
a value of 77 is obtained. The results are
above 63 so it is included in the very good
category.
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The results in this research were carried
out using the Mid-Semester Assessment,
teacher questionnaires, and interviews. The
results of this research were obtained by look-
ing at the behavior and assessment results
obtained by the teacher with a total of 17
statement items. Based on calculations in the
component results from the teacher question-
naire, a value of 65.7 is obtained, so it is in-
cluded in the very good category.

Planning in evaluating the implemen-
tation of the curriculum has an important role
so it is known how the preparation of lesson
plans and teacher responses in implementing
learning that will be done to students, in this
case the cross-interest subjects in French. In
the planning component, it is measured using
the Lesson Plan research instrument and
teacher's questionnaire. From the review of
the Lesson Plan, it is found that the prep-
aration of the Lesson Plan is known to be
very good and the preparation reached 88.9%.
Whereas, in the teacher questionnaire, the
planning component achieved 93.52% suc-
cess, so the planning is included in the excel-
lent category.

In the French Lesson Plan, all compo-
nents meet good requirements in the prepara-
tion of the Lesson Plan in line with the sylla-
bus and the Ministry of Education and Cul-
ture. Based on research that has been done,
the planning component using the main in-
strument, namely the Lesson Plan review, is
supported by a teacher questionnaire that gets
very good result. Research that supporting the
results of this planning component is found in
research by Abrory and Kartowagiran (2014)
that planning in preparing lesson plans has
been included in the good category, even
though the 2013 curriculum has just been
applied. Other research that supports the
planning component in this study is the study
by Lukum (2015) which makes learning plans
in the good category so that teachers are
known to be able to compile lesson plans
well. Another relevant research is conducted
by Dewantara (2017) which shows that in
planning Indonesian learning, it has been
done well and shows the suitability of plan-
ning with the standard policy process that is
being applied.

The main instrument used in this re-
search is a questionnaire, namely the teach-
et's questionnaire and student questionnaire.
The interview and observation were used as
supporting instruments. In evaluating the cur-
riculum, the implementation is a provider of
information as an input in decision making
(Hasan, 2009, p. 42), then the implementation
must meet the criteria to achieve the results
and objectives set. The implementation of the
French language learning in the three high
schools in Sleman Regency obtained good
results.

Research supporting the results in this
research is a study by Prasojo, Kande, and
Mukminin (2018) which state that the imple-
mentation of learning is still not in accordance
with the standard process because it is ham-
pered by the process of motivating learning,
learning media, and identification of students'
abilities, even though the results in the ques-
tionnaire were already well. Thus, there needs
to be a deeper review. Another research rele-
vant to this study is a research by Kurniawan
et al. (2018) that the implementation compo-
nent is good but there are still some compo-
nents that do not meet the qualifications of
the process standard.

In the implementation of learning, one
of the main keys to success is the qualification
of an educator. Hence, educators who already
have a lot of teaching experience still need
self-development as lifelong learners and need
to open themselves to various educational in-
novations that can support learning (Sumual
& Ali, 2017, p. 348). These studies indicate
that many factors affect achievement in the
implementation of learning so that all indica-
tors must be reviewed and considered. The
outcome component of this research was seen
using the teacher questionnaire instrument
and supporting instruments using interviews.
From the results of teacher questionnaires, it
is known that the preparation, reporting, re-
medial, and follow-up have been done well by
the teacher by looking at the results of the
grades obtained by students. In this case, the
teacher is greatly helped by the assessment
criteria that have been deter-mined from the
specificity of the specified curriculum, namely
the assessment of knowledge, attitude assess-
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ment, and skills assessment. Guidelines te-
garding assessments in learning the 2013 cur-
riculum for high schools are contained in the
Regulation of the Minister of Education and
Culture No. 4 of 2018. Teacher activities to
find out the results obtained by students are
conducting assessments, planning follow-up
activities in the form of remedial learning, en-
richment programs, counseling services, and
or assigning assignments groups and individ-
uals in line with student learning outcomes.

Assessment of learning outcomes by
educators is inseparable from the learning
process. Therefore, the assessment of learning
outcomes by educators shows the ability of
teachers as professional teachers. The purpose
of conducting an assessment according to the
Regulation of the Minister of Education and
Culture No. 4 of 2018 is to determine the
level of mastery of competencies in attitudes,
knowledge, and skills that have been and have
not been mastered by a/group of students to
be improved in remedial learning and enrich-
ment programs and, establish mastery require-
ments learners' learning competencies in a
certain period of time, i.e. daily, midterm, one
semester, one year, and the period of research
of the education unit, establish improvement
or enrichment programs based on competen-
cy mastery levels for those identified as learn-
ers who are slow or fast in learning and
achieving learning outcomes, improving the
learning process at the next semester meeting.

In terms of the output component, the
implementation of the assessment in learning
French as a cross-interest lesson obtains good
results by looking at the results of the mid-
term examination that has been conducted.
The value gained by students varies because
of the different characters they have. The
average score obtained is 86.38 so that the
learning carried out has been said to be good
because all students have reached the Mini-
mum Completion Criteria or Kriteria Ketuntas-
an Minimal (KKM), with a KKM in this sub-
ject that is 75. However, there are still stu-
dents who have not yet met the KKM in the
middle semester assessment because of the
different characteristics and abilities of diverse
students, even though the teacher has given
special treatment.
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Research that supports the study in this
component is a study by Lukum (2015) which
shows that in the components of the students’
assessment tesults treached 65% and is in-
cluded in the category of sufficient, but still
not met in achieving the KKM because there
is no match between the planning and imple-
mentation of the standard process. The imple-
mentation of learning needs to be improved
and adjusted again to the standard process.
Moreover, this study still has shortcomings in
the assessment because the results show that
there are still students who have not reached
the KKM even though the teacher has done
variations in learning to ensure students can
understand the subject matter well. Other re-
search in line with this study is by Abrory and
Kartowagiran (2014) that the quality of stu-
dent outcomes has not yet reached maximum
results because the value of attitudes, knowl-
edge, and skills has not shown any conformity
and achievement in accordance with the plan-
ned targets so it can be concluded that in the
learning process that has not yet reached pet-
fect results, it is necessary to develop each
assessment carried out in learning as in this
study. There are previous studies that are rele-
vant to this research, namely research by
Sumual and Ali (2017) that a learning out-
come is very much determined by the experi-
ence and way of the teacher in teaching and
giving direction to students. The results in this
study are included in the good category be-
cause the teacher also has competence in
teaching French well. This research has the
uniqueness compared to other studies in
terms of the planning with a French Language
Learning Plan that is adapted, and the learning
outcomes of students viewed from the tresults
of the midterm examination that has been
carried out to see and evaluate clearly the im-
plementation of the French Language curricu-
lum in high school. The results of the 2013
curriculum implementation are expected to be
able to create interesting and meaningful
learning for students, especially in French, as
a cross-interest lesson that is encouraged by
students. For this reason, in implementing the
2013 curriculum in French Language, schools
need to continue to encourage the realization
of national standards in schools.
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Conclusion

Based on the evaluation results of the
implementation of the French subject curricu-
lum that have been conducted at senior high
school, the following conclusions are drawn:
the planning (antecedent) of learning French
contained in the Lesson Plan and the teacher
questionnaire obtained a very good result; the
implementation (transaction) of French learn-
ing in the teacher questionnaire and student
questionnaire is in a good category. However,
in reality, the learning undertaken is still not
procedurally and structurally following the
Lesson Plan so that the conclusions in the im-
plementation of learning French subjects are
included in the good category and need to be
improved. The results (outcomes) in French
Learning of the teachet's questionnaire are in-
cluded in the very good category. Hence,
overall, French learning is included in the
good category and still needs improvement.
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Abstract

This study aims to examine the influence of Simplified Data Encryption System (SDES) simulation on
student learning outcomes in Cryptography lessons. The research employed a quasi-experiment. Data
analysis to test the SDES simulation model was performed using ANOVA 2x2. The U-Mann Whitney
Test was chosen to examine differences in student learning outcomes of treatment groups and control
groups, while the effectiveness of the media is determined by differences in student learning outcomes
between the pre-test and post-test results in the two groups. The test results show that: (1) There is a
difference between the treatment group and control group, indicated by the U-Mann Whitney Test result
(Ucount = 15 < Ugble = 23; o = 0.05), which means there is a difference of student learning outcome
between students given learning by DES simulation media and those by PowerPoints Media. (2) There is a
difference in the cryptography learning outcomes for the students with the high initial ability between the
treatment group and the control group. The test result is Ucount = 0.5 < Ugple = 2; at a = 0.05. (3) There is
no difference in student learning outcomes for low initial ability student groups using the DES simulation
media, with high ability students group using PowerPoints Media; the statistical test results show Ucount =
11 > Uuple = 2; at o = 0.05. This study concludes that using U-Mann Whitney, it can prove that the SDES
simulation model developed is effective for improving student learning outcomes in Cryptography
lessons.
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Introduction the computer simulation, students can repeat
and explore the process to understand the
concepts.

Researchers have successfully develop-
ed a Data Encryption System (DES) simula-
tions using effective simulation design princi-
ples and avoiding cognitive overload on stu-
dents. Excess Simulation DES development
results include: (1) attention cueing to make it
easier for students to focus and understand
the simulations presented; (2) navigation and
control feature to enable students to control

Learning media plays an important role
in achieving learning objectives by providing
an opportunity for teachers to develop stu-
dents' knowledge, motivation, and classroom
engagement. One of the learning media is a
computer simulation that can be used by
teachers for developing students’ conceptual
understanding. Computer simulation can fa-
cilitate students to develop knowledge and
construct their understanding of the topics. In
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the simulation; and (3) only use dynamic visu-
alization if necessary. After all of the activities
during the assessment, analysis, design, and
development, are completed, then we are
ready for summative evaluation, to judge the
effectiveness of the solution.

Data Encryption Standard (DES) and
Simplified Data Encryption Standard (SDES)
are designed to assist students in learning of
modern cryptoanalytic techniques. Properties
and structure in SDES are similar to those in
DES, but SDES is simpler and makes stu-
dents easier for encryption and decryption by
hand with a pencil and paper. The simplified
DES is designed only for educational pur-
poses. Learning SDES provides insights on
DES and other block ciphers and insights on
various cryptanalytic approaches. Four levels
of evaluation are identified, including reac-
tion, learning, behavior, and results, to see the
effectiveness of media influence of DES sim-
ulation of the development result on students’
learning outcomes.

The research employed experimental re-
search to prove the improvement of student
learning outcomes. The problem arises when
the number of students who joined the course
of Cryptography as a respondent is limited, so
the data obtained during potential research is
not normally distributed. As an alternative
data analysis solution is no longer conducted
with parametric statistics, instead, to prove
differences in student learning outcomes be-
tween treatment groups and control groups,
Non-Parametric Statistics was used.

The Mann—Whitney U-test and the
Kolmogorov—Smirnov two-sample test are
non-parametric statistical procedures for com-
paring two independent samples. The para-
metric equivalent to these tests is the t-test for
independent samples.

This research problem includes: (1)
whether through the characteristic of the U-
Mann Whitney Test, the differences in stu-
dent learning outcomes between treatment
groups and control groups can be demon-
strated; (2) whether there is a difference in
student learning outcomes of the group of
students who have low initial ability given
cryptographic learning with DES simulation
media and a group of high initial ability stu-
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dents who were given cryptographic learning
with PowerPoint media; (3) whether there is
any influence of using DES simulation to the
student learning outcomes of Cryptography.
Meanwhile, the novelty of this study is the ex-
istence of a solution to the testing of educa-
tional media toward a relatively small number
of student samples where the data obtained
are not normally distributed and to support
the learning process effectively in the crypto-
graphy course. Thus, this study aims to exam-
ine the influence of Simplified Data Encryp-
tion System (SDES) simulation on student
learning outcomes in Cryptography lessons.

Cryptographic Learning Outcomes

Learning outcomes are abilities obtain-
ed by individuals to get learning experiences.
According to Briggs (1979, p. 149), learning
outcomes are all competencies that are ob-
tained through the learning process.

Further, Bloom, Englehart, Hill, Furst,
and Krathwohl (1978, p. 7) state that learning
outcomes can be classified into three do-
mains: cognitive, affective, and psychomotor
domains. Gagné (1983, pp. 27-28) believes
that learning outcomes are competencies that
include verbal information, intellectual skills,
motor skills, attitudes, and cognitive strategies
and values. Verbal information and cognitive
skills are students' knowledge or understand-
ing of theory, while motor skills are students'
skills, and attitudes are the values of student
work, all of that as learning outcomes. Based
on the aforementioned opinions, in this study,
learning outcomes are defined as individual
competencies including knowledge, skills, and
attitudes obtained by students through the
learning process.

Cryptography comes from the word
Crjpto which means secret, and Graphy which
means writing (Sasongko, 2005, p. 160).
Ariyus in Pratama and Latifah (2014, p. 19)
asserts that in general, cryptography consists
of three important main parts, namely, the
encryption section, the description, and the
key sections. The encryption algorithm is a
function used to perform encryption and de-
cryption work. According to Kromodimoeljo
(2010, p. 5), the encryption technique is a way
in which the original text is changed using an
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encryption key into a random script that is
difficult to read by someone who does not
have a decryption key to decrypt the key using
the so-called “decryption key” in order to get
the original data back.

In modern cryptography, there are var-
ious kinds of algorithms that are intended to
secure information sent over a computer net-
work. According to Insights for Professionals
(IFP) (2018, p. 1), modern cryptographic algo-
rithms consist of three parts: (1) Symmetric
Algorithm, (2) Asymmetric Algorithm, and (3)
Hybrid Algorithm. Symmetric algorithm is an
algorithm that uses the same key for encryp-
tion and description. The application of the
symmetric algorithm is used by several prayer
algorithms, one of which is the Data Encryp-
tion Standard (DES).

Based on the aforementioned studies, it
can be concluded that Cryptographic learning
outcomes are students' knowledge and skills
towards data encryption and description tech-
niques, as well as attitudes obtained by stu-
dents through the learning process of crypto-
graphy. Operationally, the learning outcomes
measured in this study are only the knowledge
and skills of students about cryptography,
while the aspects of attitude are not measured.

SDES Instructional Media

Levie and Lentz in Arsyad (2016) sug-
gest four functions of instructional media, es-
pecially visual media, namely: (1) attention
function, which sees that visual media is inter-
esting and directs the students' attention to
concentrate on the content of the lesson; (2)
affective function, i.e. the visual media seen in
student's enjoyment when studying; (3) cogni-
tive function, i.e. the visual or image symbols
that facilitate the learning outcome of goals
for understanding and remembering informa-
tion; (4) the compensatory function, that is, to
provide a context for understanding the text
and help the weak student in reading to or-
ganize the information in the text and recall it.
Thus, the use of media in the learning process
can generate new desires and interests, ease in
remembering information, and assist students
in organizing and recalling text lesson material
that will ultimately affect student learning out-
comes. Cheung (2009, p. 9) states that media

production goes beyond mere comprehension
and analysis in Bloom’s taxonomy. Those in-
volved in media production have to include
the production of meaning and design using a
range of symbol systems in evaluating the a-
vailability of a wide range of media resources.
Media production is not just mere un-
derstanding and analysis as in Bloom's taxon-
omy. Media production must include meaning
and design using various symbol systems in
evaluating the availability of various media
resources. The effectiveness of media influ-
ences can be determined at least with two
criteria, namely, (1) the difference in the mean
of a result of student learning when compared
with other media usage, and (2) an increase in
average student learning outcomes when the
learning media is used. Moreover, Lee and
Owens (2004, p. 162) insist that successful
multimedia development methodologies tend
to include these elements: (1) Design-time proto-
hping: creating an eatly application-system
prototype so as to review, test, and approve
the interface design, media elements, script, or
map. This is an efficient method for rapid
development. (2) Evolutionary development: using
each stage of prototyping and development as
the basis from which to evolve the next pro-
totype. For this to be successful, design deci-
sions that do not involve the content must be
locked in. (3) The use of rapid development tools
(RDT): templates are useful for parallel devel-
opment projects. They are particularly useful
in projects where content is added in an
iterative process, as it is made available. Tem-
plates are created and used as a framework for
content as it is identified. Computer simu-
lation design to support the learning process
effectively should consider several factors,
one of which, according to Plass, Homer, and
Hayward (2009), is a control and navigation
feature that allows students to simulate Plass
et al's opinion is in line with the arguments of
Hennessy et al. (2007) and Windschitl (1998).
Controls that allow students to stop, repeat,
or manage speed simulations, facilitate them
to consolidate what they are learning. Another
factor to consider is the cognitive load that
students will experience when running the
simulation. The information that is dynam-
ically visualized in the simulation according to
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Plass et al. (2009) requires a more severe men-
tal process than information which is pre-
sented in the static form, however, properly
designed dynamic visuals can help students
learn more effectively. Cueing is one of the
effective ways examined by de Koning,
Tabbers, Rikers, and Paas (2007). Cueing in
dynamic visualization can help students focus
on specific processes they need to understand.
According to de Koning et al., cueing in visu-
alization can be a color or arrow that guides
the students to an important aspect of the
simulation. Associated with cognitive loads,
according to Hoffler and Leutner (2007),
dynamic visualization will only be more ef-
fective than static visualization if its nature
does represent the process to be studied and
not merely decorative. Data Encryption Stan-
dard (DES) is one of the topics in Crypto-
graphy Courses. DES is originally designed to
be implemented only in hardware systems and
is, therefore, extremely slow in software appli-
cations (Rabah, 2005, p. 312). DES is a sym-
metric-key algorithm for the encryption of
digital data. Compared to classical crypto-
graphic algorithms, DES includes complex
and elusive algorithms. DES was originally
designed by IBM before it became the stan-
dard set by the National Institute of Standards
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and Technology in 1977. Technically, the
DES algorithm was resolved when published
a sclentific article containing an analysis for
brute-force attack DES (Biham & Shamir,
1991, p. 4). However, at that time to carry out
the attacks proposed by Biham and Shamir, it
takes a lot of plaintexts so that the attack is
not practical to do. When the computer be-
comes faster, the attack becomes possible and
triple-DES and AES finally appear in place of
DES. Nevertheless, DES remains widely used
(Burr, 20006). In addition, DES is an important
algorithm studied due to the basis of the
triple-DES algorithm and its AES continu-
ation algorithm. Due to the long process of
DES, a simplified version of the DES called
Simplified Data Encryption System (SDES).
Cohen (2007, p. 14) believes that SDES was
developed by Professor Edward Schaefer of
Santa Clara University. The SDES algorithm
is instructive and is not a secure encryption
algorithm. As seen in Figure 1 and Figure 2,
SDES has a process and structure similar to
DES, but all the parameters have been made
as simple as possible. For example, 16 rounds
on DES are simplified into two rounds. Ac-
cording to Schaefer, with simpler structures
and parameters, SDES will be more easily
understood by undergraduate students.

Figure 1. Data Encryption Standard (DES) (Stallings, 2002)
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Figure 2. Structure of Simplified Data Encryption Standard (SDES) (Stallings, 2002)

The comparison between DES and
SDES can be seen in Table 1. The purpose of
SDES for education is that students can more
easily learn about modern cryptanalytic tech-
niques. Table 1 shows the differences be-
tween DES and SDES. SDES is similar to
DES but has simpler properties and struc-
tures that are easier to understand.

Table 1. Comparison of DES and SDES

DES SDES
Key 64 Bit 10 Bit
Sub Key 56 Bit 8 Bit
Plain Text Processed 64 Bit 10 Bit
Number of Rounds 16 2

The Mann-Whitney (U-test)

Corder and Foreman (2014, pp. 69-70)
explain that the Mann—Whitney U-test is
non-parametric statistical procedures for com-
paring two samples that are independent, or
not related. The parametric equivalent to
these tests is the t-test for independent sam-
ples. Mann—Whitney U-test is used to com-
pare two unrelated, or independent, samples.
The two samples are combined and rank-or-
dered together. The strategy is to determine if
the values from the two samples are randomly
mixed in the rank-ordering or if they are clus-
tered at opposite ends when combined. A
random rank-ordered would mean that the
two samples are not different, while a cluster

of one sample's values would indicate a differ-
ence between them. According to Ho (2014,
p. 518), the Mann-Whitney test is a non-para-
metric statistic used to find out whether there
are differences in responses from two in-
dependent data populations when data are
weaker than the interval scale. This test can be
likened to a t-test test for two independent
groups when a violation of the assumption of
normality or data scale is not appropriate for
the t-test. From Corder and Foreman (2014),
Ho (2014), and Berry, Mielke Jr., and
Johnston (2012, pp. 9-11), we can conclude
that the U-Mann Whitney has a characteristic
as an alternative test to the independent group
t-test when the assumption of normality is not
met. Formula (1) is used to determine a
Mann-Whitney U-test statistic for each of the
two samples (Corder & Foreman, 2014, p.
70). The smaller two U statistics is the obtain-
ed value:

. ni{ni+1)
Ui = nyn +f -

YR e, 1)

Annotation:

U, is the test statistic for the sample of interest,
#;1s the number of values from the sample of
interest,

m and 7, are the numbers of values from the first
and second sample,

Yg; is the sum of the ranks from the sample of
interest.
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According Susetyo (2017, p. 236), the
level of significance uses o =0.05, and re-
jection criteria Ho for one side if Ucount = Utble
formulated at an opportunity value (p) com-
pared to the specified real level. Upsice 1s se-
lected as the smallest value from the calcu-
lation results in each group.

Method

This study utilizes the characteristic of
U-Mann Whitney's Test to prove the effec-
tiveness of learning media influence SDES
simulation development result in learning
cryptography. The research was conducted in
Informatics and Computer Technology Edu-
cation Study Program, Faculty of Engineering,
in Jakarta. The study was conducted in the
even semester of the academic year 2016/
2017. The research method used to test the
DES Simulation model is a quasi-experimen-
tal method with treatment by level. The quasi-
experiment method is meant to see the causal
relationship between two factors deliberately
caused by the researcher by eliminating other
disturbing factors. This research uses treat-
ment design by level 2x2 because there are
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two types of treatment on independent vari-
ables. This study also controls two attribute
variables consisting of two levels. The variable
has the potential to affect the dependent vari-
able. Experimental design treatment by level 2
x 2 is described in Table 2.

The variables studied consist of the in-
dependent variable and bound variable. The
dependent variable is the student learning out-
come of the independent variable consisting
of one active variable and one attribute vari-
able. The pre-test is considered an attribute,
while the active variables in the form of learn-
ing by using PowerPoints (PPT) media. The
hypothesis was tested with two levels. This
variable has the potential to affect the depen-
dent variable. Experimental ANOVA model
requires sample data requirement that is used
come from a population that has normal and
homogenous distribution, so, before data ana-
lysis is done or hypothesis testing is done,
Normality and Homogeneity need to be test-
ed first. When it is not normal, the use of
Parametric Statistics cannot proceed. In this
research, the experiment was conducted by
the steps illustrated in Figure 3.

Table 2. Design of ANOVA Experiments (2x2)

SDES Simulation Media

PowerPoint Media

Level (Treatment Group) (Control Group)
High initial ability AiBy AzB1
(Pre-Test)
Low initial ability A1B2 A2B2
(Pre-Test)

Initial Capability Test (Pre-Tes?)

Treatment Group l

Control Group

}

Learning Using DES
simulation media

Learning Using PPT media

!

Final Test (Post-Tes?)

Figure 3. Experiment Steps
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Table 3. Distribution of Research Respondents

Level of Ability SDES (Treatment Group) PPT (Control Group) Total
High Ability Pre-Test Results 5 5 10
Low Ability Pre-Test Results 5 5 10
Total 10 10 20

Table 4. Data of Pre-Test and Post-Test Results

Mean Median Modus Deviation Standard
Pre-Test 55.70 53.00 44.00 14.40
Post-Test (Treatment Group) 87.60 80.00 80.00 0.00
Post-Test (Control Group) 65.00 65.00 65.00 9.78
Table 5. The Value of Lilliefors
Group Lecount Ltable Conclusion

Simulation DES(Treatment) 0.6895 0.2580 Abnormal
Power Points ( Control) 0.0763 0.2580 Normal
Treatment High Level Pre-Test 0.6134 0.3370 Abnormal
Treatment Low Level Pre-Test 0.5707 0.3370 Abnormal
Control High Level 0.6188 0.3370 Abnormal
Control Low Level 0.5870. 0.3370 Abnormal

Each step in Figure 3 is elaborated as
follows. (1) A pre-test is the initial test per-
formed using an objective test in the form of
multiple-choice questions. Preliminary test re-
sults were used to divide the respondents into
two groups: high initial ability group and low
initial ability group. Based on the results of
the grouping of respondents at each level,
50% taken to be treated as the Treatment
group is taught using DES simulation media,
while others are given lessons by using Pow-
erPoint media. (2) In the experimental step,
the participants were divided into two groups,
namely, the treatment group and the control
group. Each group consists of students who
have low initial ability and who have high
initial ability. Treatment Group was taught by
using DES Simulation Media. The control
group was taught using PowerPoint media. (3)
In the provision of Post-Test, the final test is
done with the same problem as the initial
stage. The final test result is used to test the
research hypothesis.

The sample size is 20 students. The
sample distribution in each group is presented
in Table 3.

Findings and Discussion

The research data are presented under
the form of a summary of information, in-
cluding the minimum, maximum, mean, or

median, standard, deviation, variance, and
theoretical ranges of each variable. This re-
search data are obtained from 20 respondents.
Data of the research results consist of initial
ability and result data of the Post-Test. The
description of the research results for each
complete variable can be seen in Table 4.

Test Requirements Analysis

Before the data analysis was carried out
to test the hypothesis, the analysis require-
ments need to be tested first. One of the tests
is the normality test. The normality test was
performed using the Lilliefors test of the null
hypothesis which states that the sample ori-
ginated from a normally distributed popula-
tion versus an alternative hypothesis states
that the sample is from a population that is
not normally distributed. The calculation val-
ue of Lilliefors is presented in Table 5.

From the calculation of the value of
Lilliefors, it turns out that from almost all of
the groups tested, the data are not normal.
Only one variable has normal data, namely,
on the control group student learning out-
comes. On that basis, the researchers decided
that ANOVA analysis cannot proceed. In-
stead, non-parametric statistics are used to
prove the difference in student learning out-
comes between the treatment group and the
control group. The statistic used to test the
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hypothesis is the U-Mann Whitney Test. U-
Mann Whitney Test can be equated with a t-
test for two independent groups drawn from
one population-scale lower than interval and
assumption of the distribution of sample nor-

mality (Ho, 2014).

Hypothesis Testing

Hypothesis was tested using a formula
previously presented in Formula (1) to deter-
mine the Mann—Whitney U-test statistic for
each of the two samples. Meanwhile, the val-
ue of U; is calculated by the formula U, =
n1.n,-Us. The level of significance uses a =
0.05, while the criteria rejection Hy if the Usaue
of the calculated result is less than the value
of Uwple at probability 0.95 or at a = 0.05.
According Susetyo (2017, p. 230), the level of
significance uses « = 0.05 and rejection citeria
Ho for one side if Ucoune = Uwple formulated at
an opportunity value (p) compared to the spe-
cified real level.

The First Hypothesis

The first hypothesis is elaborated as
follows. Hy: there is no difference in student
learning outcomes between the treatment
group and the control group. Hi: there are
differences in student learning outcomes
between the treatment group and the control

group .

Table 6. Data of Students’ Learning

Outcomes
Treatment Rank Control Rank
Group Group
95 20 75 13.5
85 19 70 10.5
75 13.5 70 10.5
80 16.5 65 7.5
80 16.5 65 7.5
70 12 55 3
80 16.5 60 4.5
50 2 40 1
65 7.5 60 4.5
80 16.5 65 7.5
Total Rank 140 70

The data on the students’ learning out-
comes are presented in Table 6. From Table
6, the value of R, = 70. When this value is en-
tered to Formula (1), the value of U; obtained
is elaborated as illustrated in Formula (2):
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Ur= 1010 +285Y 50 —g5 ... ©

Meanwhile, the value of Uy = ninp - Uy =
10.10 - 85 = 100 - 85 = 15. The calculation
results obtained value U arithmetic of 15
When this value is confirmed in table U for n,
=10 and n,=10, «=0.05 got U table value of
23. Thus, statistical test results prove that
Ucoune<Uuple (15<23). It is concluded that Hy is
rejected and H; is accepted. It means that
there is a difference between the treatment
group and the control group (see Table 7).
The result of the calculation of the mean ob-
tained that the mean to the treatment group is
87.5. This value is higher than the mean of
the control group amounted to 65. It shows
that the students' learning outcomes of the
group of students who were given learning
from the DES simulation media are higher
than the students who were given the learn-
ing by using PowerPoints (PPT) media.

The Second Hypothesis

The second hypothesis is elaborated as
follows. Hg: there is no difference in student
learning outcomes of cryptography between
those using SDES simulation media on high-
ability cryptography (A1B1) and high-ability
student group learning cryptography using
PowerPoint media (A2B1). Hi: there is a dif-
ference in student learning outcomes of cryp-
tography between those using DES simula-
tion media on high ability students (A1B1),
and those using PowerPoint media on the
high-ability students (A2B1).

This hypothesis was tested in two
stages. The first stage is to test the signifi-
cance of differences in student learning out-
comes between the treatment group and con-
trol group with the U-Mann Whitney Test.
The second stage is to compare the mean val-
ues of both.

The result of the difference test of stu-
dent learning outcomes at the students with
high initial ability obtained Uy price with
probability of 0.95 (U-a) or a (0.05) with the
sample number 1 (n;) and number 2 respec-
tively = 5 and 2. The value U calculation
result is 0.5, so the statistical test results U count
<Uuble (0.5<2). Thus, it is concluded that Ho
is rejected and H; is accepted (see Table 8).
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Table 7. Hypothesis Test Results 1

Hypothesis 1 count = 15 Utable = 23 Ho Rejected Hi Accepted
Mean Value A1=875 A2 =65
Conclusion There is a difference in post-test results between student learning outcomes with SDES (A1)

and with the result of learning with PowerPoint (Ay

Table 8. Hypothesis Test Result 2

Hypothesis 2 count = 0.5 Utable = 2 Hy Rejected Hi Accepted
Mean Value 4151 =83 AZF1 = 7
Conclusion: There is a difference between student learning outcomes with DES simulation media and
student learning outcomes with PowerPoint media, in the both groups of high ability
students
Table 9. Hypothesis Test Result 3
Hypothesis 3 Ucoune = 11 Utable = 2 Ho Accepted Hi Rejected
Mean Value 41E2 =69.00 4281 =70.00
Conclusion: There is no difference in student learning outcomes between a group of low-level students
who learn cryptography to using DES simulation media and high-ability student group
learning cryptography using PowerPoint (PPT)
) _ skilled students who were given lessons with
The Third Hypothesis

The third hypothesis is elaborated as
follows. Ho: there is no difference in student
learning outcomes between low-grade stu-
dents who learned cryptography using SDES
(A1B2) simulation media and high-ability stu-
dent group learning cryptography using Pow-
erPoint media (A2B1). Hi: there is a differ-
ence in student learning outcomes between a
group of low-performing treatment (A1B2)
and a high initial-ability control group (A2B1).

Through the U Mann Whitney Test,
Uubie price is obtained with probability 0.95
(U-) or at a (0.05) with sample number 1 (n1)
and sample 2 (ny) respectively = 5 and 2. The
value of U calculation result is 11, so the
statistical test results is Ucounr<Uuple (11>2).
Thus, it can be concluded that Hy is accepted
and H; is rejected, meaning that there is no
difference in student learning outcome in the
low-skilled student group treated with learn-
ing using DES simulation media (A1B2) and
student learning outcome in the group of
high-ability students who are not treated (con-
trol group) (A2B1), as presented in Table 9.

Viewed from the average indigo obtain-
ed, it shows that the mean of the Treatment
Group is 69 and the control group's average
rating is 70. Therefore, it can be concluded
that the student learning outcomes of low-

DES simulation media are more comparable
than the high initial ability students who were
given learning using PowerPoint (PPT) media.

When examined thoroughly from test-
ing Hypotheses 1 to 3, the influence of learn-
ing media DES simulation on the develop-
ment of students' cryptography learning re-
sults can be proven. More detail information
is presented in Table 10.

Other findings through the first hypo-
thesis calculation through U-Test also prove
that the learning outcomes of the treatment
group students differ from the learning out-
comes of the control group students. In other
wotds, the results of the students who were
given the lesson of cryptography using DES
simulation media and those who were given
the lesson of cryptography using PowerPoint
media is different.

This finding is also supported by the
fact that the average post-test result from the
treatment group reached 87.5 is much higher
than the average over the control group's
post-test outcome of 65. From this first hypo-
thesis, it also shows that the U test results also
correspond with the result of the student's
average grade.

In line with the findings of the second
hypothesis that tested the use of DES simula-
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Table 10. U-test Value, Mean Comparison, and Conclusion

Hypothesis U-Test Value Conclusion Findings Mear}
Comparison
1 Ucount=15<Uuble=23  Ho rejected There is a difference in student learning 87.5: 65
Hiaccepted  outcomes of cryptography between
those using SDES simulation media and
those using PowerPoint on all samples
2 Ucount=0.5<Uwble=2  Ho rejected There is a difference in the student 83:70
Hiaccepted  learning outcomes of studying
cryptography on student with high
ability between those who were taught
using SDES simulation media and those
taught using PowerPoint media
3 Ucoun=11>Uuble=2  Hoaccepted  There is no difference in the students’ 69:70
Hi rejected cryptography learning outcomes

between the group of low ability
students when learning by SDES
simulation media, and a group of high-
ability students learning by PowerPoint.

tion media in the group of high-ability stu-
dents, a match of the U-Mann Whitney statis-
tical test results with the mean of each test
group is also found, where the second hypo-
thesis proves that there is a difference be-
tween the students’ learning outcomes using
DES simulation media and the students’
learning outcomes using PowerPoint media in
a group of high-ability students, by compar-
ison of the mean of 83.00 compared to 70.00.

Thus, the first and second problems
raised in this study were answered that this
study proves that the U-Mann Whitney Test
can prove differences in student learning out-
comes between treatment group, i.e. groups
of students given learning by DES simulation
media and control group, ie. students given
learning using PowerPoint. The result of sta-
tistical analysis to prove the fourth hypothesis
also explains at the same time answer the
third problem in this research. The results of
the analysis prove that DES simulation media
is an effective development result for use as a
medium in teaching cryptography. It is shown
that the learning outcomes of students with
low initial ability can be increased so that they
are not different from the high-ability stu-
dents given learning cryptography using con-
ventional media (PowerPoint). Hence, the de-
veloped DES simulation works well and can
be recommended as an alternative media for
cryptographic learning, especially in achieving
the competence of DES mastery goals.

Conclusion

Through the U-Mann Whitney Test, it
is proven that there are differences in the re-
sult of cryptography learning between stu-
dents taught using SDES simulation media
and those taught using PowerPoint. Then, the
learning media obtained from the developed
DES simulation works well and improves the
students' learning in cryptography.

According to the research findings and
discussion, several conclusions are drawn as
follows. (1) There is a difference in terms of
the post-test results between the learning out-
comes of students taught using SDES (A1)
and the learning outcome of students taught
using PowerPoint. (2) There is a difference
between the learning outcomes of students
taught using DES simulation media and the
learning outcomes of those taught using Pow-
erPoint media in both groups of high ability
students. (3) There is no difference in terms
of the learning outcomes between the group
of low-ability students who learn cryptogra-
phy using DES simulation media and the
group of high-ability students learning crypto-
graphy using PowerPoint (PPT).
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Abstract
One of the ability estimation methods that is widely applied to the Computerized Adaptive Testing (CAT)
algorithm is the maximum likelihood estimation (MLE). However, the maximum likelihood method has
the disadvantage of being unable to find a solution to the ability estimation of test-takers when the test
takers’ scores do not have a pattern. If there are test takers who get either score of 0 or perfect score, then
the abilities of test-takers are usually estimated using the step-size model. However, the step-size model
often results in item exposure where certain items will appear more often than other items. This surely
threatens the security of the test because items that often appear will be easier to recognize. This study
tries to provide an alternative strategy by modifying the step-size model and randomizing the calculation
results of the information function obtained. Based on the results of the study, it is found that alternative
strategies for item selection can make more varied items appear to improve the security of tests on the

CAT.
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Introduction pared to conventional testing models has
been supported by several studies. The results
of research by Eignor concluded that at the
same level of measurement precision, adap-
tive tests only required a test length that was
less than half of the computer-based test
(CBT) device (Fignor, Stocking, Way, &
Steffen, 1993; Grist, 1989, p. 2; Rudner, 1998,
p- 2). McBride and Martin concluded that to
achieve the same level of reliability, conven-
tional testing required 2.57 times more items
than adaptive testing (McBride & Martin,
1983).

The method widely used to estimate the
ability of test-takers is the maximum likeli-
hood estimation (MLE). The application of

The development of item response
theory (IRT) and computer technology that is
faster and in a large capacity allows the devel-
opment of computerized adaptive testing
(CAT) (Haryanto, 2013, pp. 49-50). It is
called “computerized” testing because the
testing process no longer uses paper and pen-
cil, but rather uses a computer device. It is
called “adaptive” testing because the items
that appear are chosen in such a way and
adjusted to the ability of the test takers in-
dependently. CAT is a test conducted for test-
takers where the items are determined based

on the answers of the test takers (Winarno,
2013, p. 577). The efficiency of CAT com-
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the maximum likelihood method has the dis-
advantage of being unable to find a solution
when there are test takers who get extreme
scores where all answers are always incorrect
or always correct. To overcome this problem,
the step-size method is generally employed.
However, the application of the MLE and
step-size model often leads to item exposure,
which is the frequent appearance of certain
items given to test takers. Although CAT is
more efficient and reliable, the security of this
testing is not guaranteed because certain items
appear repeatedly. The items are easily recog-
nized because they appear frequently, espe-
cially at the beginning of the item sequence.
Therefore, modifications are needed to the
conventional CAT algorithm to minimize the
appearance of these easily noticeable items.
The procedures that are commonly used in
developing conventional CAT algorithms are
elaborated as follows (Thissen, 1990).

Starting CAT

CAT generally starts with the selection
of items with the difficulty level of moderate
(Mills, 1999, p. 123; Santoso, 2010, p. 70;
Vispoel, 1999). A test taker who answers in-
correctly will then be given items with the dif-
ficulty level of easy. Conversely, if test taker
answers correctly, they will be given items
with the difficulty level of hard.

Estimating the Ability of the Test-Takers

The method commonly used to esti-
mate the ability of test-takers is MLE (Baker,
1992; Birnbaum, 1968). The estimation of the
ability of test-takers using the maximum likeli-
hood method is calculated using the Newton-
Raphson iterative procedure (Hambleton &
Swaminathan, 1985, p. 83). The Newton-
Raphson iterative procedure is performed first
by subtracting the ratio of the first derivative
to the second derivative from the initial & val-
ue so that it results in new 8. This procedure
is repeated by using the new # and calculating
the value of the new derivative ratio. The
estimated value of  at (m + 1) iteration can
be expressed using the iterative relation as
presented in Formula (1). Meanwhile, the er-
ror value is a correction factor that is formu-
lated as seen in Formula (2), where # equals 1
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if student’s answer is correct and # equals 0 if
student’s answer is incotrrect. Besides, P is
probability of participants answering the items
correctly, which is obtained by Formula (3).

Ot = B + error ..o (1)

_ FTL.T a (u—P)(P—c)/(P(1—c))
eTror = S (P e O

(1-¢)
(1+exp (-1.7 a (Baugao—b) ) 3)

P=c+

The iteration process is stopped when

the error value = £, with e as limiting number
whose value is very small. In this study, the e
value of 0.0001 was used.

One problem with the application of
the MLE method in adaptive testing is the
inability of the MLE method to find solutions
when there are test takers who get an extreme
score, which is either a score of 0 or a perfect
score. To overcome the problem of the in-
ability of the MLE method to estimate the
ability of test-takers when their responses did
not have a pattern, the step size method can
be used (Dodd, 1990). Based on the step size
method, the test taker's ability level is up-
graded or degraded by a certain constant as
long as the test taker’s responses do not have
a pattern, for example, by using a step size of
0.5.

Selection of the Next Item

After the test taker’s ability is success-
fully estimated, the CAT algorithm will then
select the next item. Lord recommended the
use of the maximum item information proce-
dure to select the next item (Lord, 1977). This
method guarantees a highly accurate estima-
tion of the ability of test-takers (Eignor et al.,
1993). Items that have the greatest informa-
tion function value on the ability of certain
test takers are selected to be presented to
them. The item information function is cal-
culated at each ability level with the equation
in Formula (4) (Hambleton, Swaminathan, &
Rogers, 1991, p. 107).

2.89a] (1-¢)
ci+exp(L7 ai(G—bg))]][l +exp(-17 a;(8- b)) |°

10) =
{ L4
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Formula (4) shows that the information
value only depends on the characteristic value
of item parameters (for example the values of
b, a, and c for the 3PL. model) and the level of
ability (0). Thus, for each ability level (6), the
information function contribution for each
item in the question bank can be calculated.

The test information function is the
sum of the information functions of the test
item and is written as in Formula (5). Mean-
while, the test information function illustrates
the accuracy of the test set in estimating dif-
ferent levels of ability. The greater the infor-
mation at the given ability level, the more ac-
curate the ability is estimated from the test kit.
The standard error of measurement (SEM) is
expressed by the equation in Formula (6)
(Hambleton & Swaminathan, 1985, p. 95).

TIF = T L oo, )
SEM= 1/ ©)
vTlilF
Termination of CAT

CAT termination uses criteria of equal
measurement precision and a fixed number of
items. Equal measurement precision criteria
aim to produce test scores with the same
measurement error level for each test taker.
The standard error of measurement is limited
to 0.30, which is equivalent to reliability of
91% on conventional tests (Thissen, 1990).
By using the criteria, the number of items the
test takers must work on can vary (where the
number of items is not the same). However,
to avoid the test process that may not be
converging, the criterion of a fixed number of
items is also used in the CAT termination
rules by limiting the maximum items that ap-
pear, for example, as many as 20 items.

Giving Score to the Ability of the Test-Takers

The score of the ability estimation of
the test-taker derives from the conversion of
the value 0 that is obtained by Formula (7).

Score =50 + (53—0 6‘) ™

In this study, the CATSs assessment results,
which were the conventional CAT model (by

taking the information value of items or the
largest I (0)) and the alternative CAT model
(by taking some of the largest I (0) values,
then taken randomly to determine the value
of I () that would be used), were compared.
After that, the alternative CAT model was
treated using the step-size method with an
additional variable of response time when the
test takers’ responses did not have a pattern.
The assumption underlying the re-
sponse time variable is those test-takers who
have a high level of ability will be able to
answer the items correctly in a shorter time
than those who have a lower level of ability.
Lidia Martinez compared groups of test-takers
who took a test using CBT and found that the
groups that spent the shortest average time
responding to the initial test item obtained a
higher average score (Martinez, 2009). Phil
Higgins’ research results showed that in CBT,
if the item difficulty index was higher, then
test-takers would need more time to answer
and review the items (Higgins, 2009). This
showed that the test taker’s response time in
working on the items correctly correlated with
the estimation of the test taker’s ability level.

Method

This study used a Research and Devel-
opment (R&D) approach. The study began
with the development of a question bank to
obtain 265 items based on the 1-parameter
logistic item response theory (1PL IRT) mod-
el. Characteristics of items in the form of pa-
rameters of the difficulty level of 265 items
were obtained from the validation of proces-
sed results using the BILOG-MG software,
obtained from the response test using CBT.
The total number of items before validation
was originally 290 items. A summary of the
question bank validation statistics developed
and used in this study is presented in Table 1.

Table 1. Summary of Item Statistics on
Question Bank

Based on 1PL IRT
Number of items = 265 items

General
Information

Criteria of Item
Difficulty Index (b)

Hard category = 40 items
Moderate category = 128
items

Easy category = 97 items
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In the 1PL IRT model, the probability
of a person with a certain ability () answering
the items correctly depends only on the
difficulty level of the items (4). In this study,
the estimation methods of the ability of test-
takers are the MLE and step-size methods.

Next, two adaptive test designs devel-
oped were the conventional and the alter-
native CAT model. In this study, the develop-
ment of CAT software referred to the incre-
mental model (Pressman, 2001, pp. 35-30).

In the conventional CAT model, the
first item selection method employs a diffi-
culty level of moderate, starting with a range
of b values from -0.5 to 0.5 chosen randomly.
The ability level estimation is calculated using
the MLE method. However, when the test-
takers’ responses have not had a pattern, their
ability is estimated using the step size method
with a value of 0.5. The next item that is se-
lected is the item that has the greatest infor-
mation function value on a particular ability.

The alternative CAT model has the
same principles as the conventional CAT
model. The difference is in the selection of
the second and subsequent items, which uses
the principle of randomizing the value of the
information function in the 5-4-3-2-1 pattern.
The pattern rule of 5-4-3-2-1 used was that
the second item was selected from one item
randomly from the five items that had the
largest information function, the third item
was selected from one item randomly from
the four items that had the largest infor-
mation function, the fourth item was selected
from one item randomly from three items
that had the largest information function, the
fourth item was selected from one item ran-
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domly from three items that had the largest
information function, and the fifth item was
selected from one item randomly from two
items that had the largest information func-
tion. Meanwhile, for the sixth and subsequent
items, the item selection criteria revert to the
maximum information function criteria or re-
vert to the conventional CAT model.

To estimate the ability of test-takers on
the alternative CAT model when their re-
sponses have not had a pattern, a step-size
method is used with the addition of the re-
sponse time variable. The test-takers’ esti-
mated initial ability level is selected at the abil-
ity level of 0. Moreover, the step-size inter-
val changes constantly by k (where in this
study, the value of k=0.5). If the test taker re-
sponds by answering incorrectly, the test-
taker’s estimated ability level becomes ) —
k or equal to 0-0.5 = -0.5. Meanwhile, if the
test taker answers correctly, the estimated
ability level becomes M+xk or 0.5 . x; where
Xx is a positive constant multiplier and the
value depends on the category of students’
response time when their answer is correct.

Table 2 shows a simulation procedure
to estimate the test taker’s ability level with a
step-size interval added to the response time
factor. Test takers were given 300 seconds to
respond to each item. If for more than 300
seconds there is no response from test taker,
the response is declared incorrect and easier-
level items will be displayed. In this study, the
criterion for test termination is that the test is
terminated if the SEM value has reached 0.30.
An SEM value of 0.30 is equivalent to the
reliability of 0.91 in conventional tests such as
paper and pencil tests (Thissen, 1990).

Table 2. Estimation of Ability of Test-Taker in the Response-Time-Based Step-Size Method

Annotation:
6 = Inital ability = 0
k =stepsize = 0.5

Responding with Correct
Answer in Consecutive Times

Responding with Incorrect
Answer in Consecutive Times

X = constant multiplier Item 1 Item 2 Item 3 Item 1 Item 2 Item 3
bke-i = 61 + xk (for correct response)
bke-i = 051 — k (for incorrect response) 01 0, 05 01 02 05
Very fast: x = 1.4 (= 30 seconds) 0.7 1.4 2.1 -0.5 -1.0 -1.5
Fast: x = 1.3 (31 to 60 seconds) 0.65 1.3 1.95 -0.5 -1.0 -1.5
Moderate: x = 1.2 (61 to 90 seconds) 0.6 1.2 1.8 -0.5 -1.0 -1.5
Slow : x = 1.1 (91 to 120 seconds) 0.55 1.1 1.65 -0.5 -1.0 -1.5
Very slow : x = 1 (= 121 seconds) 0.5 1.0 1.5 -0.5 -1.0 -1.5
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Table 3. Testing Results of Conventional CAT Model when Responses of Answers Have Not

Had Pattern Yet
Ttem 1 Item 1 was taken randomly with the difficulty level of moderate (-0.5 < b = 0.5)
Ttem Test Takers’ Responses are Always Correct Test Takers’ Responses are Always Incorrect
Value of 0 List Number of Item Value of 0 List Number of Item
Item 2 -0.5 209 0.5 275
Item 3 -1 164 1 081
Item 4 -15 113 1.5 002
Item 5 -2 044 2 091
Item 6 - 25 237 2.5 115

Findings and Discussion

Before the answers have a pattern, the
conventional CAT model will use the step-
size method with an interval of 0.5. This
means that if the test taker always responds
with the correct answer, then the second and
subsequent items that will appear are items
that have the largest information function
value at the ability level (0) of 0.5, 1, 1.5, 2,
2.5, and 3 respectively. Meanwhile, for test-
takers who always respond with the incorrect
answer, the second and subsequent items that
will appear are items that have the largest
information function value at 0 of -0.5, -1, -
1.5, -2, -2.5, and -3 respectively. The results
that were obtained in the conventional CAT
model are summarized in Table 3.

From the results of the study, it was
found that items with list numbers of 209,
164, 113, 044, 237, 275, 081, 002, 091, and
115 were items that appeared more often than
other items. The items that often appear will
make the security of the test in the conven-
tional CAT model degrade because they may
be items that have been recognized by the test
takers.

From the results of conventional CAT
model testing, it was found that the number
of items with difficulty index of moderate,
which was indicated by the difficulty index
value (b) ranging from -0.5 to +0.5, was 128
items. This meant that the probability of the
first item having a chance to appear was 128
items chosen randomly. This was indeed in
accordance with the criteria applied to the
conventional CAT model design algorithm,
that the initially selected items were items
with difficulty index of moderate (-0.5 to
+0.5).

After the first item displayed and was
responded by the test taker, the second item

was presented by using the step-size method.
This meant that if students responded to the
item with the correct answer, then the second
item displayed was the item with maximum
information for 6 = 0.5. However, if students
responded to items with incorrect answers,
then the second item that was displayed was
an item with maximum information for 0 = -
0.5. Thus, it was certain that in the conven-
tional CAT, the second item only consisted of
the possibility of 1 of 2 items only. In this
study, the second item presented was question
item number 275 (if the answer was correct)
and question item number 209 (if the answer
was incorrect). The frequent appearance of
item number 275 and item number 209 made
the security of CAT threatened due to the
familiarity with the question.

Another case that also often arises is
that there has not been a pattern in students’
answers so that the step-size method is used.
For example, if students answered questions
correctly, the items that would appear were
questions that had a maximum information
value for 6 = 0.5, 1.0, 1.5, 2.0, and 2.5, which
were the second item whose item number was
275, the third item whose item number was
081, the fourth item whose item number was
002, the fifth item whose item number was
091, and the sixth item whose item number
was 115.

However, if students always answered
the question incorrectly, then the item that
appeared was questions that had a maximum
information value for 0 = -0.5, -1.0, -1.5, -2.0,
and -2.5, ie., the second item with item
number 209, third item with item number
164, fourth item with item number 113, fifth
item with item number 044, and sixth item
with item number 237. In the conventional
CAT model, if the responses of the test takers

36 - Copytight © 2020, REiD (Research and Evaluation in Education), 6(1), 2020

ISSN: 2460-6995 (Online)


https://doi.org/10.21831/reid.v6i1.30508

have the same pattern, then the items that
appear will also be the same. This is what
makes the security level of the conventional
CAT model suboptimal.

If students’ responses already had pat-
terns (where the responses already consisted
of correct and incorrect answers), then the
items that appeared next had been quite
varied because the first item that appeared
already had a relatively large variety of items
(128 items). However, by using the maximum
information function value model to search
for items that corresponded to the estimated
level of test-takers’ abilities, it was very pos-
sible that many items could not be presented
because they never obtained the maximum
function value for each level of ability.

The alternative solution proposed was
to use the step-size method based on the stu-
dent’s response time in answering correctly.
Student responses were grouped into groups
based on the time spent by students in an-
swering the questions correctly. In the step-
size method based on response time, the step-
size value formula was given an additional
constant multiplier based on the response
time. The faster the students answered cor-
rectly, the greater the constant multiplier
became.

An additional solution proposed was to
randomize the maximum information func-
tion value. If the conventional CAT model
determined the items that appeared based on
the value of the (single) maximum informa-
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tion function, then the alternative CAT model
determined the items that appeared by ran-
domizing the maximum information function
values based on groups of 5—4-3-1-1. For
example, one of the results of testing the
alternative CAT model is presented in Table
4.

From Table 4, the calculation procedure
for the alternative CAT model can be ob-
served. From the table, it can be seen that the
items that appear in the alternative CAT
model are more varied compared to those in
the conventional CAT model. The algorithm-
ic procedure in the alternative CAT model
can be explained as follows.

The First Item that Appeared was Item
Number 239 with 4 = -0.416

The first item appeared in accordance
with the criteria that items were taken ran-
domly with a difficulty index of moderate
whose b value ranged from -0.5 to 0.5. Item
number 239 fulfilled the criteria. Because
students’ answers did not have a pattern, the
method of estimating the ability level was the
step-size of 0.5. Students’ answers were de-
clared correct (value 1). The time that was
spent to work on the first item was 34 sec-
onds, so it was included in the fast category
(between 31 and 60 seconds) with a multiplier
factor = 1.3. Thus, the value of 0 was 0.5 x
1.3 = 0.64.

Table 4. Results of Alternative CAT Model Testing

No. Item b Response Time (second) 0 ITF TIF SEM
1 239 -0.416 1 34 0.65 0.7224 0.7224 1.18
2 182 0.662 1 40 1.3 0.7223 1.4447 0.83
3 192 1.32 0 1.1809 0.7225 2.1672 0.68
4 042 1.181 0 49 0.8579 0.7225 2.8897 0.59
5 132 0.861 1 20 1.3204 0.7225 3.6122 0.53
6 192 1.32 0 26 1.11061 0.7225 4.3347 0.48
7 152 1.119 1 10 1.5224 0.7225 5.0572 0.44
8 002 1.524 0 14 1.3846 0.7224 5.7796 0.42
9 161 1.396 0 1.2399 0.7224 6.502 0.39
10 013 1.251 1 1.5831 0.7225 7.2245 0.37
11 127 1.579 1 15 1.9486 0.7217 7.9462 0.35
12 060 1.987 0 12 1.8848 0.7223 8.6685 0.34
13 062 1.867 0 17 1.8118 0.7222 9.3907 0.33
14 163 1.787 0 19 1.7339 0.7214  10.1121 0.31
15 124 1.687 1 14 2.0656 0.7214  10.8335 0.3
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The Second Item that Appeared was Item
Number 182 with 4 = 0.662

The second item appeared because it
had the five largest information function val-
ues at the value of 6 = 0.65, according to the
use of randomization with the principle of 5—
4-3-2-1. From the five alternative values of
the largest information function (see Table 5),
the item with number 182 was selected ran-
domly. The second item was answered cor-
rectly (then the response value was 1). Be-
cause students' answers did not have a pat-
tern, the method of determining the estimated
ability level was the step-size of 0.5. The item
was done in 40 seconds and included in the
fast category (between 31 to 60 seconds) with
a multiplier factor of 1.3. Thus, the value of 6
=0.65+ (0.5x1.3) = 1.3.

Table 5. The Five Alternative Values of the
Largest Information Function

Rank Information Function Item b
1 0.722495 153 0.647
2 0.722492 274 0.654
3 0.722474 202 0.643
4 0.722425 182 0.662
5 0.721861 003 0.685

The Third Item that Appeared was Item
Number 192 with 4 = 1.32

The third item appeared because it had
the four largest information function values at
the value 6 = 1.3 according to the use of ran-
domization with the principle of 5-4-3 —2—1.
Of the four alternative values for the largest
information function (see Table 0), the item
with number 192 was randomly selected. The
third item was responded with an incorrect
answer (so the response value was 0). Because
students’ answers did not have a pattern, the
method for estimating the level of ability was
MLE. The value of 6 obtained was = 1.1809.

Table 6. The Four Alternative Values for the
Largest Information Function

Rank Information Function Item b
1 0.722349 053 1.317
2 0.722291 192 1.32
3 0.72227 179 1.321
4 0.722091 145 1.272

The Fourth Item that Appeared was Item
Number 042 with 4 = 1.181

The fourth item appeared because it
had the three largest information function val-
ues at the value 6 = 1.1809 according to the
use of randomization with the principle of 5—
4-3 —2-1. Of the three alternative values for
the largest information function (see Table 7),
item with number 042 was randomly selected.
The fourth item was responded with an in-
correct answer (so the response value was 0).
Because students’ answers did not have a pat-
tern, the method for estimating the level of
ability was MLE. The value of 6 obtained was
= 0.8579.

Table 7. The Three Alternative Values for the
Largest Information Function

Rank Information Function Item b
1 0.7225 042 1.181
2 0.7225 057 1.181
3 0.722449 021 1.171

The Fifth Item that Appeared was Item
Number 132 with 4 = 0.861

The fifth item appeared because it had
the two largest information function values at
the value 6 = 0.8579 according to the use of
randomization with the principle of 5—4-3 —
2-1. Of the two alternative values for the
largest information function (see Table 8), the
item with number 132 was randomly selected.
The fifth item was responded with the correct
answer (so the response value was 1). Because
students’ answers did not have a pattern, the
method for estimating the level of ability was
MLE. The value of 6 obtained was = 1.3204.

Table 8. The Two Alternative Values for the
Largest Information Function

Rank Information Function Item b
1 0.722495 132 0.861
2 0.722474 242 0.865

The Sixth Item that Appeared was Item
Number 192 with 4 = 1.32

This sixth item appeared because it had
one largest information function value at the
value 6 = 1.32 according to the use of ran-
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domization with the principle of 5—4-3 —2—1.
Of the one alternative value for the largest
information function (see Table 9), the item
with number 192 was randomly selected. The
sixth item was responded with an incorrect
answer (so the response value was 0). Because
students’ answers were patterned, the method
for estimating the level of ability was MLE.
The value of 6 obtained was = 1.1161.

Table 9. The One Largest Information
Function Value

Rank Information Function Item b

1 0.7225 192 1.32

The subsequent items (i.e. the seventh
to fifteenth items) used the same method to
determine the item that had the largest infor-
mation function at its value of 0. The fifteenth
item became the last item because the crite-
rion for termination rule had been met (SEM
= 0.3). It was converted to a numerical value
of 85.

This alternative CAT model has been
proven to be able to overcome a fundamental
shortcoming in the conventional CAT model,
which was the frequent appearance of certain
items. From Table 3, it can be seen that in the
conventional CAT model, several similar i-
tems would appear, especially in the initial
patterns of CAT execution. Meanwhile, in
Table 4, there were many variations on the
possible items that appeared on the alternative
CAT model, even though the patterns of stu-
dents’ answers were the same. The many vari-
ations of items that appear in the alternative
CAT model can reduce the level of item ex-
posure on CAT so that it will make the CAT
more secure. The item variations that appear-
ed in the alternative CAT model actually had
item difficulty index that was not much differ-
ent from those that appeared in the conven-
tional CAT model, so it did not increase the
test length or reduce the efficiency of the esti-
mation of the ability of the test takers.

Conclusion

From the results of this study, it can be
concluded that the alternative CAT model
was able to decrease the level of item expo-
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sure on the CAT, thereby increasing the secu-
rity of the CAT without increasing the test
length or reducing the efficiency of the CAT.
The strategy adopted by the alternative CAT
model was to select items using the step-size
method based on response time and random-
ization of the maximum information function
value with the criteria of 5—4-3—1-1 by ap-
plying the maximum likelihood estimation
(MLE) to estimate the ability level of the test
takers. The strategy has been proven to be
able to present items with more variations,
but still with item difficulty index which was
not much different in the response patterns of
the same test takers.
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Abstract

The instrument of measuring test attributes must be valid and reliable. This study was carried out since the
validity and reliability testing of the chemistry items used by the testee is necessary. This study aims to
estimate the validity and determine the reliability of chemical test instruments oriented Next Generation
Science Standards (NGSS). The research was conducted through a quantitative descriptive approach in
two vocational schools of engineering program which had 130 testees. The instrument used was an
NGSS-oriented chemistry test instrument containing 35 items and an expert validation questionnaire. The
obtained test participant's response from the test instrument was collected through the documentation
method. Item in NGSS test were presented to three subject matters experts. The validities used were the
content validity and the construct validity. The reliability was tested through internal consistency and
interrater consistency approaches. The results show that content validity (Aiken’s V) is at a range of 0.50
to 1.00. The value of the unexplained variance is less than 10%, which means that it is well-categorized.
This analysis is strengthened by CFA which has a goodness of fit and a good measurement model fit. The
parameters used to test model fit are CFI, NFI, RMSEA and the value of loading factor. Some results
values ate over 0.90 and RMSEA is 0.00 and more than 0.3 of loading factor value on each item. All scales
had alpha reliability more than the criteria of 0.70. Thus, the developed chemical test item were proven as
valid and reliable instruments.
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Introduction of learning will be achieved based on the
goals set if it is suitable for the students' tal-
ents and interests. Students from the Engi-
neering Program of vocational school will be
less suitable if Business Economics subject is
taught because it does not match with inter-
ests and expertise areas of students, likewise
the Chemistry lessons that are applied at
Vocational High School (VHS). The existence
of chemistry subjects in the Engineering Skills
Program can support the development of
learners' competencies if the material is ad-
justed to the expertise area of students (Wena,

In the Government Regulation No. 32
of 2013, it is written that learning process in
the education unit is carried out interactively,
inspiratively, pleasently, defiantly which moti-
vates students to participate actively, as well as
providing sufficient space for initiative, crea-
tivity, and independence by following their
talents, interests, physical and psychological
development of students. Educators or teach-
ers are required to carry out the mandate of
government regulation. The implementation
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2009 in Banne, 2018, p. 45). If the chemistry
is taught separately and it is not associated
with productive subjects in the expertise area
which is occupied, the chemistry subject will
be irrelevant (Astuti, Sunarno, & Sudarisman,
2010).

Facts in the field from the results of
questionnaire distribution in vocational stu-
dents showed as many as 76 % of students
stated that chemistry was a difficult subject.
The reason is that students are less interested
in chemistry lessons because they consider
that chemistry subject is not important for
them (Lia & Isnaeni, 2018, p. 403). Chemistry
as an adaptive subject in VHS is expected to
be in accordance with productive material
needs. One way to present chemistry subjects
to be in accordance with productive material
in learners' expertise area is through Next
Generation Science Standards (NGSS) (Lia,
2019, p. 113).

NGSS provides the opportunity to in-
clude engineering in science (National Re-
search Council, 2013, p. xviii). One of the
assessment challenges in NGSS is creating
assignments that include the practical side of
science and engineering (Damelin, 2017).
NGSS offers a new standard combining con-
tent and practice in science and engineering
(National Research Council, 2013). NGSS
creates a new vision for science education
based on the idea that science is a unity of
knowledge and a set of practices related to
developing knowledge (Penuel, Harris, &
DeBarger, 2015, p. 45). This teaching and
learning approach is built on decades of re-
search that identifies problems through learn-
ing in science classes and promising strategies
to make learning to be more meaningful and
effective for students (Reiser, 2013).

NGSS-oriented chemistry learning had
been successfully developed by Lia (2019).
After the learning process has been imple-
mented, it is followed by an assessment activ-
ity. Assessment is an activity conducted to
measure and assess the curriculum achieve-
ment level (Sudrajat, 2016, p. 1). Through as-
sessment, any lacks in learning can be iden-
tified and can be evaluated.

The assessment instrument in meas-
uring the question attributes as students' eval-

uation material must be valid and reliable.
Therefore, further research on the develop-
ment of the NGSS learning model, namely
the preparation of chemical items needs to be
conducted. The NGSS-oriented chemistry
items developed provide breakthroughs to
give students a more meaningful assessment.
Assessment becomes more meaningful be-
cause it is associated with technical material
by following the field occupied by students.
Before carrying out the test, some practicums
were oriented towards NGSS which made the
chemical side more desirable (Lia, 2019, p.
113).

The NGSS-oriented chemistry question
items must have two important requirements.
Those are having a good validity and re-
liability level. Validity and reliability will be
tulfilled if the questions have been arranged.
Item analysis is analyzed in order to obtain
the adequate quality of the question, and data
processing and interpretation of the assess-
ment result (Kadir, 2015, p. 71). Reynolds,
Livingston, and Willson (2010, p. 144) state
that validity means the extent to which theo-
retical and empirical evidence supports the
meaning and interpretation of test scores. In
addition, Dewi and Sukadiyanto (2015, p. 230)
explain that a wvalid test is a test that can
measure accurately and thoroughly the symp-
toms which are to be measured). Reliability is
test consistency (Bhakti, 2015; Khumaedi,
2012). It means that a reliable test must have
consistent results even if tested repeatedly at
different times. It is in accordance with the
theory explained by Reynolds et al. (2010, p.
91) that reliability is the accuracy or stability
of the assessment results. The measuring tools
used by evaluators when carrying out evalu-
ation activities must have accuracy, consis-
tency, and stability so that the measurement
results obtained can measure accurately
(Amalia & Susilaningsih, 2014). A set of tests
must have accuracy when it is used. It also
should be consistent and stable in the sense
that there is no change from one measure-
ment time to another (Utami, 2018, p. 5).

This study aims to estimate the validity
and determine the reliability of chemical test
instruments oriented NGSS to measure the
level of understanding of chemical material in
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engineering. Research on the wvalidity and
reliability of the test instruments has been
conducted by Mohamad, Sulaiman, Sern, and
Salleh (2015), Kusaeri, Sutini, Suparto, and
Wardah (2019), and Iskandar (2017). The dif-
ferences between previous and current re-
search are the analysis of the validity of the
construct using the confirmatory factor
analysis (CFA) modification and the Rasch
model. It is expected that research on validity
and reliability will increase knowledge in the
field of teaching, especially in the evaluation
of learning.

Rasch model used in this study has
several advantages which can identify the
error response, predict missing data scores,
distinguish the ability of respondents with the
same raw score, and also identify any indi-
cations of guesses and cheaters (Sumintono &
Widhiarso, 2015, pp. 44—45). These advan-
tages make the Rasch model more accurate
(Lord in Nurcahyo, 2016). Rasch modeling
can produce standard error measurement val-
ues which can improve the accuracy of calcu-
lations (Ardiyanti, 2016, p. 261). Sabekti and
Khoirunnisa (2018, p. 69) confirm that the
Rasch model is more recommended to be
used in the development of test instruments.

An assessment of the appropriateness
of the item's display and/or content validity
becomes the earlier steps. Assessments carried
out by a panel of experts and chemistry teach-
ers are also included in the expert panel
(Ismail, Permanasari, & Setiawan, 2016, p.
239). Instruments that have been compiled
and validated by experts are then validated
empirically through trial instruments in small
classes (Prabowo & Ristiani, 2011, p. 80).

The high of agreement among experts
who assess the feasibility of an item can be
estimated and quantified. Then, the statistical
calculation is used as an indicator of the item
content validity and the test content validity.
This study used an assessment procedure in
measuring validity thorough a content validity
coefficient (the content validity of the test
with a V index) proposed by Aiken’s V. The
construct validity was tested using CFA with
the help of Lisrel 8.8 software. Proof of con-
struct validity used first order confirmatory
factor analysis which calculated the estimated
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value of the item against its latent variable.
According to Sitninjak and Sugiarto in
Rusilowati (2014, p. 131), the validity of an
observed variable can be seen from the factor
loading of the variable against latent variable.
Variables are labelled as good construct valid-
ity when the goodness of fit and the measure-
ment model fit are met.

Method

The study was conducted in two voca-
tional high schools in Engineering Program
with a total of 130 testees. The instrument
used was an NGSS-oriented chemical test in-
strument, amounting to 35 items and valida-
tion sheet. Based on the test instrument, the
result of the test participants' answers was
obtained and collected through the documen-
tation method.

Three experts were assessing to obtain
three sheets of questionnaire result. The valid-
ity was estimated by content validity, validity
in large class trials, and construct validity.
Then, the reliability was estimated through
internal consistency and interrater consistency
approaches. To analysis the content validity,
the Aiken's V Formula was used. The con-
struct validity with CFA was used with the
help of Lisrel 8.8 software. The internal con-
sistency reliability used in this study is the
Spearman-Brown's formula in small class
trials, whereas in large class trials, the Rasch
alpha Cronbach model and interrater reliabil-
ity using three raters tested using two-way
ANOVA with Ebel formula were used.

Findings and Discussion

Validity Test

Content validity was estimated with
Aiken’s V index. Items in NGSS test were
presented to three experts to assess the com-
patibility of the material, construction, lan-
guage and compatibility with NGSS. The ex-
perts also filled out a questionnaire containing
the conclusions of the experts' assessment of
chemistry-oriented items in NGSS. Quanti-
tative data that present a summary of quanti-
tative expert agreement coefficient data are
shown in Table 1.
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Table 1. Coefficient Data of Expert Agreement

Item Number Aiken’s V Index Criterion Conclusion
1,5,6,7,8,9,11,12, 14,16, 17,22, 23, 24, 1.0 valid eligible
25,26, 27,28, 29, 30, 31, 32, 33, 34, 35
2,3,4,13,15,18 19, 20 0.8 not valid enough little revision
21 0.7 not valid enough little revision
10 0.5 not valid enough little revision
---Empirical = Modeled
Total raw variance in observations = 55.9 100.0% 100.0%
Raw variance explained by measures = 40.9 73.2% 73.0%
Raw variance explained by persons = 27.2 48.6% 48.5%
Raw Variance explained by items = 13.8 24.6% 24.6%
Raw unexplained variance (total) = 15.0 26.8% 100.0% 27.0%

Unexplned variance in 1st contrast
Unexplned variance in 2nd contrast
Unexplned variance in 3rd contrast
Unexplned variance in 4th contrast
Unexplned variance in 5th contrast

2.1 3.7% 13.8%
1.7 3.0% 11.3%

1.6 2.9% 10.7%
1.4 2.5% 9.4%
1.2 2.2% 8.2%

Figure 1. Unidimensionality Test

Based on the results of the data analysis
in Table 1, 25 of 35 items are valid and 10
items are not valid enough, which means that
there are some revisions. Comparing to prev-
ious studies, the quality classification research
items analyzed are better than the result of
research by Hasnah (2017) in which only nine
of 40 items are categorized well.

Construct validity was proven by com-
bining the factor analysis of the Rasch model
and CFA (using Lisrel 8.8 software). The first
step to see the construct validity with the
Rasch model is through Output Diagnosis
Item Polarity (Hayati & Lailatussaadah, 2016,
p. 173). All items have a positive Point Meas-
ure Correction (Pt. Mea- Corr). A total of 14
items have strong or high correction num-
bers. One of the items (question number 5)
has a moderate correlation number (0.57). It
is in accordance with the opinion of Othman,
Salleh, Hussein, and Wahid (2014, p. 117) that
the high Pz. Mea Corr (0.68- 1.00) shows that a
question item can distinguish respondents’
ability.

The result of the correlation figures on
Pt. Mea Corr is strengthened to the results of
the unidimensionality test through the output
table unidimensionality. The output table uni-
dimensionality is presented in Figure 1.

The raw variance in Figure 1 shows a
high number (73.2%). According to the opin-

ion of Hakiki, Fitri, and Agung (2018, p. 42),
the results of the analysis which have a uni-
dimensionality requirement of more than 60
% show special meaning. The instrument
which is developed can measure what should
be measured. Variance values that cannot be
explained (unexplained variance) successively
are 3.7; 3.0; 2.9; 2.5; and 2.2. It shows that the
variances which cannot be explained by the
instruments are all less than 10%. It indicates
that the unidimensionality in the instruments
falls into a good category (Wibisono, 2014, p.
744).

The construct validity test on Rasch is
only for the response of the tested item,
whereas to find out the covariance between
the test items, the CFA model with the Lisrel
or Amos or SPSS programs is needed. About
specifying a model for a data set, the proce-
dures for CFA appear to be more advanced,
simpler, and more user-friendly than those
developed for Rasch (IRT). The CFA model
can calculate an accurate estimate of the chi-
square size of the fit model and related de-
grees (Reise, Widaman, & Pugh, 1993, pp.
554-563). Therefore, the researchers streng-
thened the construct validity test through the
Lisrel program.

Conceptually, to make a test across
NGSS, three components should be recked,
namely DClIs, SEs, and also CCs. DClIs are
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very dependent on the material that will be
made from the instrument. Then, SEPs and
CCs are the characteristics of NGSS-oriented
statistics. SEPs consist of six aspects with 15
indicators. CCs consist of three aspects with
14 indicators. The results of the NGSS in-
strument construct validity with CFA prove
that the dimensions of CCs which consist of
three aspects with 14 indicators are evidenced
by the factor loading value and item compati-
bility parameters. The analysis of CCs compo-
nents consisting of three aspects and 14 indi-
cators is generated in a diagram presented in
Figure 2.

Analysis through CFA proved that CCs
dimensions which consisted of three aspects
with 14 indicators are evidenced by the value
of loading factor and items that are com-
patible with the parameters. All factor load-
ing’s value shows that there are more than 0.3.
Factor loadings which are less than 0.5 are
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removed (Arifin, Yusoff, & Naing, 2012). The
parameters that are used to test model fit are
CFI, NFI, and RMSEA. CFI and NFI are
over 0.90 (CFI=0.92; NFI=0.90) and RMSEA
is 0.00. It is compatible with the theory that
the expected CFI and NFI values are above
0.90 (Zehir, Akyuz, Eren, & Turhan, 2013, p.
9). RMSEA is recommended to be under 0.05
though acceptable up to 0.08 (Sohail & Jang,
2017). In Rusilowati (2014, p. 134), it is stated
that the compatibility of the model that is
developed by empirical data at a minimum
can be seen from three match sizes that re-
present the three categories of match test dif-
ferent models. When two of the three cate-
gories are significant, the model developed is
compatible with the data. All model fits were
acceptable and according to the literature, the
validity of the measurements in the current
study met the criteria.

Chi-Jquare=315.687, df=T74, P-value=0.00000, BM3IEA=0.15%

Figure 2. CCs Path Diagram
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The validity of the large class trial phase
was analyzed using the Rasch through the
Output model, item fit order. The output is
presented in Table 2.

Table 2. Item Fit

Item’s Outfit
Number MNSQ ZSTD PT. Mea Corr
1 211 3.9 0.68
3 1.99 3.2 0.75
6 1.47 1.7 0.75
2 1.33 14 0.73
7 1.33 1.7 0.75
9 1.16 0.8 0.74
12 1.08 0.5 0.80
5 1.03 0.2 0.57
8 0.94 -0.2 0.69
10 0.80 -1.0 0.87
4 0.81 -0.8 0.82
14 0.77 -1.0 0.83
13 0.56 -2.0 0.90
15 0.59 -1.9 0.78
11 0.48 -1.6 0.86

The item fit information is useful for
identifying the indications of misconception
(Sumintono & Widhiarso, 2015, p. 77). In
Table 2, based on MNSQ, ZSTD, and Pt.
Mea Cort, it can be concluded that 15 items
were classified as valid, but there is one item
namely question number 1 which is indicated
as a misconception. The MNSQ value is 2.11
and the ZSTD is 3.9 which represents un-
expected data. The cause of outlier MNSQ
and ZSTD wvalues is from some testee’s an-
swers. Those are reversed between "the oxi-
dation-reduction reaction and the reason", but
Pt. Mea Corr is still within the limit of more
than 0.4 and less than 0.85. Therefore, 15
items have been used to measure the quality
of education because these questions have

been analyzed. It is in accordance with the
opinion of Pancoro (2011, p. 94) that test
questions need to be first analyzed to have the
same characteristics so that they can be used
to measure the quality of education.

Reliability Test

The reliability test consists of (a) intet-
rater reliability, (b) small-scale trial reliability,
and (c) large-class trial reliability. Based on
Table 3, the values of the reliability of the
tests are 0.17, 0.82, and 0.94. Inter-rater re-
liability (among experts) is very low, the re-
liability of small class trials is very high, and
the reliability of large classes is special. A
discussion of the three reliability tests is
elaborated as follows.

Inter-rater Reliability

Inter-rater reliability is a preliminary
part of a study (Dockrell et al., 2012, p. 633).
Interrater reliability was calculated after cal-
culating the content validity among three val-
idators. Level agreement between three val-
idators can be explained through the reliability
coefficient between rater (assessors) using
two-way ANOVA-analysis with the Ebel for-
mula. Two-way ANOVA analysis through
SPSS 16.0 is presented in Table 4.

In Table 4, it can be explained that
Rater is the assessor and Item is a matter of
Items. The mean square value of Rater is
0.495, the value of the item is 0159 and the
interaction between Rater and Item (Rater *
Item) is 0.132. These values are entered in the
Ebel formula and produce a reliability
coefficient of 0.17. The reliability coefficient
of r value is less than 0.2. The reliability

Table 3. Reliability Data Analysis

Trial Phase Reliability N of Items
Expert (Expert Judgment) 0.17 35
Small Class 0.82 25
Big Class 0.94 15

Table 4. Output Reliability of Two-Way ANOVA

Source Mean Square
Rater 0.495
Item 0.159

Rater*Item 0.132
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among the assessors in assessing the contents
of the instrument is still not consistent
(Rusilowati, 2014, p. 29). When the reliability
coefficient obtained is not high enough, there
are inconsistencies among raters (Pinilih,
Budiharti, & Ekawati, 2013, p. 25). The rea-
son for this inconsistency in this research is
the difference in viewpoints in evaluating
chemical test instruments. For example, ex-
pert 1 puts more emphasis on its chemical
content while expert 3 is more inclined in
evaluating the appearance and suitability of
the answers.

Small Class Trial Reliability

Reliability using the Spearman-Brown
formula was applied to small classes and
searched using the Anastes Description appli-
cation. The reliability coefficient of small class
tests based on Table 3 shows that the coef-
ficient number is 0.82. Figures for reliability
coefficient is 0.8 r < 1.0, which indicates very
high reliability.

Big Class T'rial Reliability

In the big class stage, the reliability is
seen with the help of Winstep 3.73 program.
Reliability in the Rasch model is illustrated by
the presence of a separation index. The sepa-
ration indexes reported are the item reliability
and the person reliability which are supple-
mented by Cronbach Alpha KR-20 of relia-
bility coefficient figures. Those are three suc-
cessive coefficient numbers (0.91, 0.98 and
0.94). All three of these figures indicate very
high reliability. Separation reliability (item or
person reliability) is categorized as high value
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because the study sample and grain difficulty
level have a wide range and produce a small
measurement error. Broad grain means that
the item has a difficulty level from the easiest
to the most difficult. Similarly, in the study
sample, a broad sample means that the sample
can spread from the smartest to the least
clever (Linacre, 2016, p. 256). The output
reliability can be seen in Table 5. In Table 5,
in addition to the reliability coefficient, there
is also important information related to the
statistical summary of the test participant's
overall response patterns, namely (a) INFIT
MNSQ ZSTD, and OUTFIT MNSQ ZSTD,
and (b) Separation.

INFIT MNSQ ZSTD and OUTFIT MNSQ
YAYND;

The MNSQ INFIT and MNSQ OUT-
FIT values are 0.99 and 1.21, respectively for
persons as well as 0.98 and 1.10 for MNSQ
INFIT values and MNSQ OUTFIT items. It
is categorized as having a good value because
the ideal value is 1 (the closer to 1 the better).
The value of INFIT ZSTD and OUTFIT val-
ues are 0.99 and 1.21, respectively for persons
as well as 0.98 and 1.10 for MNSQ INFIT
values and MNSQ OUTFIT items. It is also
categorized as having a good value because
the ideal value is 1 (the closer to 1 the better).
The value of INFIT ZSTD and OUTFIT
ZSTD in sequence person and item are 0.0,
0.2, -0.1, 0.3. The ZSTD value is ideally 0.0,
so that the ZSTD value including ideal except
for the value of INFIT ZSTD in the item
shows a negative value (not good).

Table 5. Output Reliability of Rasch Model

Measured Person
Infit Outfit
MNSQ ZSTD MNSQ ZSTD
Mean 0.99 0.0 1.21 0.2
Separation 3.11
Person Reliability 0.88
Measured Item
Infit Outfit
MNSQ ZSTD MNSQ ZSTD
Mean 0.98 -0.1 1.18 0.3
Separation 6.37
Item Reliability 0.97
KR-20 Test Reliability 0.94
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Separation

The greater the value of separation, the
quality of the instrument in terms of overall
respondents and grain is getting better. The
separation value on the items developed is
8.45 by entering the formula H that has been
explained. Score 8.45 rounded up to 8, which
means that eight groups of items can be
interpreted as groups of varied items.

Conclusion

This test instrument has been proven
for content validity, construct validity, inter-
rater reliability, and reliability with the Rasch
model. The test instrument has fulfilled the
content validity with expert judgment as evi-
denced by the acquisition of agreement index
(Aiken index) ranging from 0.50 to 1.00. The
lowest score (0.5) is caused by each value’s
interconsistence. The raw variance value in
the analysis of the Rasch model’s construct
validity is 73.2% with a special category. Vari-
ance values that cannot be explained are less
than 10%, consecutively 3.7; 3.0; 2.9; 2.5; 2.2
indicating that unidimensionality in the instru-
ment is in a good category. The parameters
used to test model fit are CFI, NFI, RMSEA,
and the loading factor value. Some results val-
ues are over 0.90 (CFI=0.92; NFI=0.90) and
RMSEA is 0.00, and more than 0.3 of loading
factor value on each item which indicates that
the variable has good validity to the construct.
The test instrument increases the number of
reliability coefficients at each step of the trial,
ie. 0.17, 0.82, and 0.94. The characteristics of
the Rasch model items analyzed can reveal in-
terpretations in terms of items, personnel, and
instruments. Thus, the chemistry test items
developed are tested to be valid, reliable and
have adequate characteristics.
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Abstract

Yureka Education Center (YEC) is one of the institutions which has developed an online-based English
proficiency test. The test is called the English Proficiency Online Test (EPOT) which follows the TOEFL
ITP (Institutional Testing Program) framework. Thus, this study aimed to analyze the characteristics of
EPOT instruments consisting of Listening, Structure, and Reading subtests, which later the quality of each
EPOT test item is identified. This study used a descriptive quantitative approach by describing the
characteristics of EPOT test items in terms of item difficulty index, item discrimination index, test
information’s function, and test measurement’s errors. The data were collected through EPOT trials
conducted by 2,652 online test-takers as participants from 20 provinces in Indonesia. The collected data
were then analyzed using the Item Response Theory (IRT) approach using the BILOG program on all
logistic parameter models which began with the item compatibility test against the model. Based on the
results of the analysis, all subtests match the 3-PL. model. Most of EPOT"s test items had a good range of
difficulty index and discrimination index. The EPOT information’s function shows that accurate items are
used on the 3-PL model for a certain capability range. This study is expected to point out that the EPOT
test could be used as an alternative English proficiency test that is easy to use and useful.
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Introduction the people who have good English ability
(Handayani, 2016, p. 106). English ability is
needed for various job positions, such as
teachers, employees, receptionists, security
guards, programmers, and job seekers. Many
companies, government agencies, including
the selection process for civil servant candi-
dates (Calon Pegawai Negeri Sipil or CPNS)
require English proficiency, one of which is
proved by a Test of English as a Foreign
Language (TOEFL) certificate (Arnani, 2019).

In addition to functioning as a require-
ment for studying abroad and applying for
work, the usage of TOEFL in Indonesia has

In this era of globalization or better
known as free trade, each individual is re-
quired to prepare reliable skills, especially in
the communication field. In the current situ-
ation, English has a big role related to global
communication between countries. Therefore,
each individual is expected to be able to mas-
ter English actively both oral and written. As
in Indonesia, English is one of the foreign
languages learned at school. Nowadays, for-
eign languages, especially English, have an
important role, especially in careers. The
working world will give high appreciation to
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an additional function as a test instrument.
This addition gives a chance for several insti-
tutions to develop and organize a test meas-
uring an individual’s English proficiency level.
Sharpe states that there are 180 countries that
take the TOEFL test every year in language
institutions spread throughout the world
(Sharpe, 2002, p. 3).

Yureka Education Center (YEC) is one
of the institutions which develop English pro-
ficiency tests as a test instrument following
one of ETS products, TOEFL ITP (Insti-
tutional Testing Program). English Proficien-
cy Online Test (EPOT) is a TOEFL Predic-
tion Test which has been developed by YEC
since 2018. As the name implies, EPOT
measures an individual’s English proficiency
level in three aspects which are Listening,
Structure and Written Expression, and Read-
ing skills which can be done online.

EPOT gives several benefits for the test
takers. One of the benefits is that the test can
be done almost anywhere and anytime, as
long as the test takers are connected to the
internet. Moreover, the result of EPOT can
be delivered instantly after the test ends. Test
takers will receive a digital certificate sent to
their registered email. EPOT is a web-based
proficiency test, therefore, the test takers are
not required to download any software or
applications. They can take the test using a
web browser on their laptops or personal
computers.

EPOT has a test structure which refers
to TOEFL ITP, consisting of three sections,
namely: Listening Comprehension, Structure
and Written Expression, and also Reading
Comprehension. EPOT is held for 115 min-
utes. The exercises are in multiple-choice with

four answer choices. Table 1 is a comparison
table of the number of questions and esti-
mation time between TOEFL I'TP and EPOT
YEC.

To find out the quality of EPOT YEC
test items, it is necessary to prove that each
EPOT’s test item is also capable of measuring
someone’s English proficiency as TOEFL
ITP. The researchers verified each EPOT’s
test item using Item Response Theory (IRT)
since the developed EPOT’s test items do not
depend on the ability of the test takers and
vice versa. This means that the items’ level of
difficulty and discrimination do not depend
on the test-takers (Anderson & Morgan, 2008,
p. 76; Olufemi, 2013, p. 378; Yang & Kao,
2014, p. 171). In addition, Fan also said that
the analysis using IRT emphasizes more on
the level of test items’ information, whereas,
in classical test theory, the analysis emphasizes
more on the level of the test’s set information
(Fan, 1998, p. 359). Thus, an analysis using
IRT will give more detailed and accurate re-
sults (Pollard, Dixon, Dieppe, & Johnston,
2009, p. 3).

EPOT’s items produce data with di-
chotomous scores in the form of correct (1)
and incorrect (0). For dichotomous data, it
can be analyzed using a latent linear model,
perfect scale model, latent distance model,
normal ogive parameter model, as well as the
logistic parameter (de Ayala, 2009, p. 120; van
der Linden & Hambleton, 1996, p. 18). This
analysis of EPOT’s test items chooses to use
the parameter logistic model because the
mathematical calculation is simpler using a
logistic distribution model than using a nor-
mal distribution (Chung, 2005, p. 41).

Table 1. The Comparison between TOEFL ITP and EPOT YEC

Section

TOEFLITP

EPOT YEC

Section 1: Listening Comprebension

Section 2: Structure & Written Expression

Section 3: Reading Comprebension

Number of questions: 50
(35 minutes)

Number of questions: 40
(25 minutes)

Number of questions: 50
(55 minutes)

Number of questions: 50
(35 minutes)

Number of questions: 40
(25 minutes)

Number of questions: 50
(55 minutes)
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Several previous studies about item ana-
lysis to measure the cognitive skills of the
students used classical test theory. Still, the
analysis using classical test theory did not
yield enough information to find out the
effectiveness of test items. The reason was the
existing assumptions that could not be met.
Item statistics depended on the test takers’
characteristics and standard error of estimator
score which applied to all of the test takers.
Therefore, there was no estimator score for
each of the test-takers and test items. Now-
adays, there are several studies which are
using IRT because this theory is considered to
be more detailed and valid to reveal the test
items' quality.

The main advantages of IRT are that (1)
the item parameters are invariant function or
the response curve unchanged; and (2) the
item selection can be done based on the a-
mount of item information and test informa-
tion (Hambleton, Swaminathan, & Rogers,
1991, p. 7). According to Naga, there are two
types of parameters that are related to one
another. In this case, participant characteristic
parameters can be known if the parameter
characteristics of the items are known or also
known as a logistic model estimation. This
model estimation is then developed into a
logistic model one-to-three parameter. Like-
wise, the parameter features of the items can
be measured if the parameter characteristics
of the participants are known as the maxi-
mum likelihood estimation or the estimation
of the maximum probability of occurrence
(Naga, 1992).

According to the logistic distribution,
IRT model is classified based on the number
of test item’s parameter into three types
namely one-parameter logistic model (1-PL),
two parameters logistic model (2-PL), and
also three-parameter logistic model (3-PL)
(Hambleton, 1989, p. 148; Hambleton et al.,
1991, p. 7, Magis, 2013, p. 305). The 1-PL
model only has one parameter which is the
level of difficulty; the 2-PL model has two
parameters, namely, the level of item difficulty
and discrimination index; while the 3-PL
model displays the parameter of difficulty in-
dex, discrimination index, and also pseudo-

guessing.
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Item difficulty index (b) shows the dif-
ficulty level of an item. Item discrimination
index (a) shows how each test item differen-
tiates test takers' ability in answering that test
item. Meanwhile, pseudo-guessing (c) shows
the probability of test-takers with low ability
to correctly answer a test item. In order to
apply the theory, the researchers need to de-
termine a suitable model with the analyzed
data. For statistical model selection, from the
three models, then the compatibility of the
items was made based on the Chi-square
values. If an item has a probability of the Chi-
square value =0.05, then that item is con-
sidered fit or compatible with the model. For
this reason, the logistic model in data that has
the most compatible items will be chosen as
the model for data analysis (Retnawati, 2014,
p. 25).

A research of the Test of English Pro-
ficiency (TOEP) developed by Direktorat Pen-
didikan SMA or the Directorate of Senior
Secondary Education has been done by sev-
eral researchers using Three-Parameter Logis-
tics (3PL). It was in contrast with test items
developed by private English courses. Cur-
rently, there are many institutions which offer
online TOEFL Prediction test which can be
easily accessed. However, the quality of test
items they developed cannot be wvalidated
since it was not tested and evaluated properly.
There were many test takers like college stu-
dents or fresh graduates who have taken these
tests to find out their English proficiency. As
one of the institutions which develop TOEFL
Prediction like test called English Proficiency
Online Test (EPOT) and an online course,
YEC makes serious efforts to analyze its test
items using the IRT approach. This study was
conducted to analyze and describe the para-
meter of EPOT’s test items based on the
parameter logistics which suited to the re-
sponses of EPOT’s test-takers.

Method

The study is aimed at finding out the
parameters or the characteristics of EPOT’s
test items through the trial results. The para-
meter of EPOT’s test items can be observed
from the difficulty, discrimination, and also
pseudo-guessing level of each test item. There
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were 2,652 participants from 20 provinces
throughout Indonesia which become the re-
search subjects. Most of them are fresh grad-
uates who wanted to apply for a job and
students who wanted to continue their study.
A simple random sampling technique was
used in order to gather samples from the
population. The samples were picked ran-
domly neglecting any difference in the popu-
lation. This method is used if the members of
a population are considered homogeneous
(Sugiyono, 2014). The samples were fresh
graduate students from bachelor level with
the minimum age of 23 years old. Most of the
samples were taking EPOT since they needed
a TOEFL certificate to apply for job vacan-
cies or to continue their studies. Others were
taking EPOT to test their proficiency level
since EPOT’s framework is equivalent to the
TOEFL ITP.

All of the research subjects took EPOT
online test through the official Yureka Edu-
cation Center’s website yec.co.id. A set of
EPOT test consists of 50 listening compre-
hension questions, 40 questions of structure
and written expression, and 50 questions of
reading comprehension. The test should be
done in 115 minutes. Previously, the testing
of EPOT’s wvalidity and reliability has been
conducted. The content validity testing was
done by three English experts, examining the
content and structure of the test. The results
of the validity testing showed that there were
four test items that were not valid since their
Aiken’s V index was less than 0.67 (Azwar,
2017, p. 113). These four items were then
being revised and tested again to achieve a
good Aiken’s V index. The distribution of
Aiken’s V value is shown in Figure 1.
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Figure 1. V Aiken Value Distribution

The face validity test was conducted by
two experts on learning media. The experts
examined the test appearance and the item
context compatibility with the aim of the test.
As the results, for the test appearance, YEC
should add a button to change audio volume;
recheck the audio playback; change the test
instructions’ placement; fix the test items’
placement; fix the consistency of font size;
and fix the writing whether it should be capi-
tal, italic, ot bold. After the revision was done
and the appearance of the test was improved,
it can be considered that the face validity has
been met (Azwar, 2017, p. 43). The reliability
test of EPOT showed that it has Cronbach’s
Alpha score of 0.908. It meant that 90.8% of
the observed score variant resembled the true
score. According to the literature, the reliabil-
ity score of 0.908 showed that EPOT’s test
instrument has good reliability (Gliem &
Gliem, 2003; Guilford, 1956). Therefore, the
developed EPOT’s test instrument is assumed
to highly reliable. The results of the reliability
test are shown in Table 2.

Table 2. Reliability Index

Cronbach's  Cronbach's Alpha Based N of
Alpha on Standardized Items  Items
.908 910 140

The item analysis on EPOT used the
logistic parameter model. In IRT theory, the
item’s difficulty level can be labeled as good if
the value is in the range -2 up to 2 (de Ayala,
2009, p. 15; Fan, 1998; Hambleton et al.,
1991, p. 13). Theoretically, the item discrimi-
nation index is in the scale -0 < a < ©, but
practically, the a value is in the range 0 up to 2
(Hambleton et al,, 1991, p. 15). Meanwhile, ¢
value was considered as a good item if it is in
the range of O up to 1 or 1/k that k is the total
answer choices (Hulin, Drasgow, & Parsons,
1983). After going through the comparison
process from the three logistic parameters, the
3-PL model was considered to be the most
suitable model for EPOT trial result data.

The item analysis used Bilog-MG soft-
ware. The computer program for maximum
likelihood estimation was the Bilog-MG fit
program that was used for one, two, or three-
parameter model. The Bilog-MG program
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was able to estimate multiple-choice items
and also for estimating latent skills in huge
amounts (Crocker & Algina, 1986, p. 354;
Hambleton et al, 1991, pp. 43-50; Yen &
Fitzpatrick, 2006, pp. 131-132). Based on the
output of the Bilog-MG program, it could be
obtained item difficulty index (b) or thresh-
old, item discrimination index (a) or slope,
and pseudo guessing (c) or asymptote. The
difficulty index, discrimination index, and the
ability of items to be guessed by a participant
will be shown in a graph. Besides, the Item
Characteristics Curve (ICC) graph would
show the quality of several items, and the Test
Information Curve (TIC) graph will show the
quality of EPOT.

Findings and Discussion

EPOT consists of three sections, name-
ly Listening Comprehension, Structure and
Written Expression, and Reading Compre-
hension. The summary of difficulty index, dis-
crimination index, and matched item can be
seen in Table 3.
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If the data are accumulated in 1-PL,
there will be only 71 items from Listening,
Structure, and Reading which has Chi-square
= 0.05. In the 2-PL. model, there are 117
items which have Chi-square = 0.05. Mean-
while, in the 3-PL model, there are 123 items
which have Chi-square = 0.05 or can also be
considered as fit items. In conclusion, the
logistic model that fits the EPOT test-takers
answers results is the 3-PL model. The selec-
tion of the 3-PL model is also caused by some
test-takers who already fulfilled the require-
ments for the use of the 3-PI. model. Other
than that, it also reinforces the assumption
that proficiency tests using multiple-choice
formats are examples of situations where the
3-PL. model is suitable. Test takers tend to
choose the best answer which they found
most interesting if they could not find the
correct answer, so the guessing factor is con-
sidered in this study (Huriaty, 2019, pp. 35—
36).

Table 3. Summary of Item Parameters’ Characteristics and Matched Item Analysis

Section Model Item’s Description Number of Good Item/ Item Fit  Percentage
Listening 1PL b 49 98%
Fit Item 27 54%
2PL a 45 90%
b 48 96%
Fit Item 45 90%
3PL b 46 92%
a 50 100%
¢ 10 20%
Fit Item 48 96%
Structure 1PL b 34 85%
Fit Item 25 62.5%
2PL a 35 87.5%
b 40 100%
Fit Item 26 65%
3PL b 40 100%
a 39 97.5%
¢ 12 30%
Fit Item 27 67.5%
Reading 1PL b 44 88%
Fit Item 19 38%
2PL a 46 92%
b 45 90%
Fit Item 46 92%
3PL b 44 88%
a 49 98%
¢ 3 6%
Fit Item 48 96%
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The first section, Listening, consists of difficulty index, discrimination index, and
50 questions with a duration of 35 minutes. pseudo-guessing which can be seen in Figure
Based on the test-takers’ response data, it is 2, Figure 3, and Figure 4.
found out that EPOT Listening has various

Difficulty of Listening with Three Parameter Logistic
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Figure 2. Difficulty Index of EPOT Listening

Figure 3. Discrimination Index of EPOT Listening
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Figure 4. Pseudo Guessing Values of EPOT Listening
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According to Figure 2, it can be con-
cluded that there are 46 items out of 50 which
have good difficulty index while four items
are considered as poor. Those four items are
number 4 (b = -2.473), number 36 (b =
2.068), number 40 (b = 2.572) and number 49
(b = 2.552). Number 36, 40 and 49 are con-
sidered too difficult because the b > 2, while
number 3 is considered too easy because b <
2. It causes the answer responses’ patterns
tend to be poor and not able to show the
difficulty index parameter. In Figure 3, it can
be seen that the items in the Listening section
have shown the various difficulty index and
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are distributed well. All 50 test items show a
good discrimination index with the range
between 0 up to 2. Accordingly, the high and
low ability of the test takers can be shown by
the EPOT Listening test items.

On the other hand, Figure 4 shows that
the Listening section has 43 items with good
pseudo guessing. It means there are only 14%
out of all items that can be answered correctly
because there is an element of guessing. The
next analysis is about the item fit analysis on
Listening which gives an illustration in the
form of Item Characteristic Curve (ICC) as
presented in Figure 5 and Figure 6.

Figure 5. An ICC Example of Listening Item Number 1

Figure 6. An ICC Example of Listening Item Number 2
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Figure 5 and Figure 6 are examples of
test-takers’ responses pattern toward EPOT
Listening test items number 1 and 2. Figure 5
shows a graph of the relationship between
test takers’ ability and parameter estimation
item number 1 with b = -0.983; a = -0.542;
and ¢ = 0.500. Figure 6 illustrates the relation-
ship between test takers’ ability and parameter

estimation item 2 with b = 0.195; a = -0.925;
and ¢ = 0.500.

EPOT Structure section consists of 40
items done in 25 minutes. According to the
data of test-takers’ responses, 40 items of
EPOT Structure also have various difficulty
and discrimination index. These findings can
be seen in Figure 7, Figure 8, and Figure 9.

Figure 7. Difficulty Index of EPOT Structure

Figure 8. Discrimination Index of EPOT Structure
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Figure 9. Pseudo Guessing Value of EPOT Structure
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Figure 7 shows that all 40 EPOT Struc-
ture items have good difficulty level. In Figure
8, the 39 items have a good discrimination in-
dex. However, there is one item with a poor
discrimination index, that is number 12 with a
= -0.395. It shows that number 12 cannot
show the difference between the low and high
ability of the test takers. Meanwhile, Figure 9
shows that the Structure section has 35 items
with good pseudo-guessing. In other words,
there are only 12.5% out of all items that can
be answered correctly because of the guessing
element. The next analysis is about the item
fit analysis on Structure, which gives an illus-
tration in the form of ICC, as presented in
Figure 10 and Figure 11.
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Figure 10 shows the relationship graph
of test takers ability and parameter estimation
of item number 1 in Structure with b = 0.793;
a = -0.746; and ¢ = 0.500. Meanwhile, Figure
11 shows a relationship graph of test takers’
ability and parameter estimation of EPOT
Structure item number 2 with b = 0.879; a2 = -
0.893; and ¢ = 0.500.

The last section is Reading Comprehen-
sion. EPOT Reading section consists of 50
items that are done in 55 minutes. According
to the test takers’ responses, it can be con-
cluded that 50 items of EPOT Reading also
have various difficulty and discrimination in-
dex. It can be seen in Figure 12, Figure 13,
and Figure 14.

Figure 10. An ICC Example of Structure Item Number 1

Figure 11. An ICC Example of Structure Item Number 2
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Difficulty of Reading with Three Parameter Logistic
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Figure 12. Difficulty Index of EPOT Reading

Figure 13. Discrimination Index of EPOT Reading
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Figure 14. Pseudo Guessing Value of EPOT Reading

Based on Figure 12, 45 items have good
difficulty index, and the remaining five items
are considered poor. These five items are
number 5 (b = -2.657), number 9 (b = 2.264),
number 22 (b = -2.407), number 23 (b = -
2.771), and number 49 (b = -2.547). The

items number 5, 22, 23, and 29 are considered
too difficult since the difficulty level is < -2;
and number 9 is considered too easy because
the difficulty level is > 2. Thus, the test takers’
responses tend to be poor, and these items
cannot show the difficulty index parameter.
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Figure 13 shows that all of the items in
the EPOT Reading section have good discri-
mination index since they are in the range of 0
to 2 so that the test takers' low or high ability
can be shown in all EPOT Reading’s test
items. Meanwhile, Figure 14 shows that the
EPOT Reading section only has 43 items with
good pseudo-guessing. It means 86% of all
items can be answered correctly because of
the guessing elements. The next analysis is
about items fit in the EPOT Listening sec-
tion, which gives an illustration in the form of
ICC, as shown in Figure 15 and Figure 16.

Figure 15 shows a graph between the
test takers’ ability and estimated parameter

Reading section item number 1 with b =
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0.536; a2 = 0.181; and ¢ = 0.455. In addition,
Figure 16 depicts a graph between the test
takers’ ability and estimated parameter of
EPOT Reading section item number 2 with b
= 0.899; a2 = 0.291; and ¢ = 0.484.

The next discussion will be about infor-
mation function analysis and Standard Error
Measurement (SEM). The EPOT information
function value will show EPOT’s reliability
and measurement accuracy. The EPOT infor-
mation function describes a low curve that in-
creases, reaching the highest score in the mid-
dle before falling far from the midpoint. The
curve’s width shows the extent of the effec-
tive capability from the measurement results.

Figure 15. An ICC Sample of Reading Item Number 1

Figure 16. An ICC Sample of Reading Item Number 2
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Test Information Function (TIF) will
be effective if the curve line extends above
the SEM line without having an intersection
point. However, EPOT items’ analysis yields

TIF and SEM curves that have interaction be-
tween the two. These are three figures which
show the Total Information Curve (TIC) for
1-PL, 2-PL, and 3-PL model.
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Figure 17. EPOT’s TIC for 1-PL Model
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Figure 18. EPOT’s TIC for 2-PL. Model
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Figure 19. EPOT’s TIC for 3-PL Model
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Figure 17, Figure 18, and Figure 19
show TIC, which consists of the TIF line,
SEM line, and interaction among them. TIC
illustrates the total information produced by
any level of ability. The dotted line shows
SEM, which means the greater the informa-
tion function, the smaller the measurement
error is. The three graphs show the TIF curve
above SEM with two intersection points; it
means that the information obtained from the
measurement results is only accurate on
abilities with a certain range. This research’s
finding shows that the 3-PL IRT model pro-
vides the highest TIF compared to the 1-PL
and 2-PL models. It is caused by the average
of EPOT’s items discrimination index with 3-
PL model (a = 0.948) higher than the item’s
discrimination index with 1-PL (a = 0.777)
and 2-PL (a = 0.460). In the IRT model that
accommodates the presence of discrimination
index, if the discrimination index gets bigger,
the value of TIF obtained will be greater
(Setiawati, Izzaty, & Hidayat, 2018, p. 17;
Yang & Kao, 2014, pp. 173-174; Zigba, 2013,
p. 96). The presence of this discrimination in-
dex causes the item information with 2-PL is
higher than 3-PL. As a result, the 1-PL. model
that becomes the lowest because this model
does not accommodate the discrimination in-
dex parameter.

Based on the previous analysis, 93% of
Listening, Structure, and Reading test item
has a good average of difficulty index between
-2 to 2. There are 10 test items that were con-
sidered poor; they were too difficult or too
easy. These items were still used to vary the
test items. As stated by Hingorjo and Jaleel
(2012), test items with an average difficulty
index are more desirable, test items with easy
level can be placed in the beginning question
as warming up, and the difficult item should
be reviewed to avoid language confusion.

In addition, out of the 140 EPOT"s test
items, one item of Structure test and one item
of the Reading test had a discrimination index
of > 2. The two items are not modified since
the gap between the scores and also the stan-
dard score is not significant. Meanwhile, the
pseudo-guessing index showed that only 19
test items can be answered correctly by the
test takers, which rely solely on guessing. The
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results of TIF and SEM curved almost per-
fectly and interacted at two intersection
points. The results of the study pointed out
that the IRT 3-PL model provides higher test
information function than the 1-PL and 2-PL
model. The reason was the average of the
EPOT’s 3-PL discrimination index was higher
than the 1-PL and 2-PL model.

Conclusion

Item analysis can give useful informa-
tion related to the item characteristics of a test
set. English Proficiency Online Test (EPOT)
is a set of English proficiency test developed
by YEC and has gone through several proc-
esses of testing and evaluation on its test
items. The testing and evaluation are using a
3-PL model to show the characteristics of the
test, consisting of difficulty index, discrimina-
tion index, and pseudo-guessing index.

Based on the results of EPOT’s item
analysis using the IRT 3-PL model, it can be
concluded that most of the items have a good
difficulty index. Several items that have poor
difficulty index are still used to vary the test
items. Moreover, EPOT’s test items are also
able to effectively distinguish test takers' abil-
ity and improve test takers’ reliability (Nelson,
2001; Wells & Wollack, 2003). Several test
items that have poor discrimination index are
not modified as the gap between the scores,
and the standard score is not significant. As
for the pseudo guessing index, there are only
a few test items that can be answered correct-
ly by the test takers who rely on guessing. In
conclusion, EPOT has sufficient quality of
effective test items, and it can be employed as
a TOEFL Prediction test.
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Abstract
The study is aimed at further describing psychological factors inducing academic stresses of the students
of the English Education Department, Yogyakarta State University (EED-YSU). The study is a
continuation of a previous study that identifies sources of academic stress of students of EED-YSU. Data
collection is conducted by an on-line survey technique. Confirmatory factor analysis is used for the data
analyses. The results show six factors that become sources of students’ academic stresses, namely
academic demands, parent-child relationship, traumatic experiences during childhood, peer pressures,
financial matters, and self-expectancy. It is expected that other studies involving other factors of students’

academic stress be conducted to give further information on the topic.
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Introduction

Evidence suggests that academic stress
is among the most important factors that af-
fect university students’ success. Demanding
academic assignments, practicums, or theories
alike, are often alleged as the causes for the
elevation of students’ stresses. A large number
of classes that the students take in one semes-
ter also often causes students to not be able to
adequately focus in classes so that they are not
able to achieve the expected instructional ob-
jectives. The level of students’ academic is
doubly worsened by the present-day advance-
ment of technology (Gabre & Kumar, 2012).
The high level of students’ academic stresses
unconsciously affects the students’ physical
and mental health as often seen from their
complaints of common tiredness. In fact, the
phenomenon is like the tip of the ice burgh:

students bear a huge haunting burden, uncon-
sciously.

A study by the National College Health
Assessment in 2014 shows that 55.5 percent
of the students participating in the survey ex-
perience depression above the average level of
the other students; in the category of high
concern (American College Health Associa-
tion - National College Health Assessment,
2016). Students have difficulty focusing in
class and doing instructional tasks since they
are too worried about small things that hap-
pen in their daily life, causing an increase in
their stress level in their academic life. A simi-
lar study conducted in 2015 draws a similar
conclusion that 20 percent of students seek
psychological consultation and treatment for
problems related to their academic stresses
(Henriques, 2014).
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Academic stress is experienced alike in
students of the English majors. Differences in
the cultures of the native and target languages,
learning difficulties, and anxiety of losing self-
identities are among the heavy burdens for
the students of English as a foreign language
(Hashemi, 2011; Horwitz, Horwitz, & Cope,
1986). These problems have been identified as
triggers of English students’ feeling stresses.

The level of academic stress of univer-
sity students has long been studied (Yeh &
Inose, 2003). The study emphasizes that most
international students experienced anxieties,
and English fluency is among the predictors
of university students’ academic stress. It is
these anxieties that contribute to the factors
that elevate academic stresses (Leyva, 2003;
Mezzacappa & Katkin, 2002). These anxieties
have caused students’ self-confidence to de-
crease to a low level. Consequently, their per-
formance is not maximal.

On one other side, worries of not being
able to teach English in front of the class also
contribute to the stress level of these English
teacher candidates (McNeil, 20106), in as much
as they are demanded to master the instruc-
tional materials and manage the classroom.
Such anxieties can elevate to a level so high
that they are often exaggerated. This anxiety
does not give a good condition to students
since such over-felt worties raise students’ ac-
ademic stress that, subsequently, give negative
influences on their physical and mental health.
Possible worse impacts are the high threats of
a high drop-out and, in few cases, students’
thoughts and intentions to end their life (Ang
& Huan, 2006; Robotham & Julian, 2000).

Although extensive research has been
carried out on students' academic stress, few
writers have been able to draw on any sys-
tematic research into the factors affecting the
academic stress of students majoring in Eng-
lish Education Department. Thus, this study
is aimed at identifying factors causing aca-
demic stresses to elevate in students of the
English Department of YSU. Levels of aca-
demic stresses will also be stress long relevant
variables such as gender, Grade Point Aver-
age (GPA), years of entrance, parents’ educa-
tion backgrounds, degrees students tend to
obtain, and socio-economic status.

Definition of Stress

From the field of educational psychol-
ogy, a number of definitions of stress are
found. As a first definition, Butt, Weinberg,
and Horn (2003) define stress as an imbalance
or gap between one’s demands, physically and
psychologically, for achievement and one’s
abilities to achieve it. The demands can either
be internal or external. Failure in the fulfill-
ment of the demands will cause physical or
psychological impacts. In the same line of
thoughts, Sarafino (2008) states that stress is
in an individual’s condition wherein there is a
perceived gap between demands that come
from the inside of the individual, psychologi-
cally, biologically, or socially, as a result of his
interaction with the environment. Stress is a
condition that influences one’s physical or
psychological states because of pressure from
cither the inside or outside of the individual.

Another definition is given by Suldo,
Shaunessy, Thalji, Michalowski, and Shaffer
(2009) who state that stress is an individual’s
feeling of pressure in responding to demands
that come from the inside of the individual or
from the environment. This state can be iden-
tified from the levels of blood pressures, heart
pulses, or neurotransmitter hormones as an
individual’s  physiological response against
stress.

Emphasizing on the individual’s emo-
tions, Folkman (2013) defines stress as an
individual’s condition in which the individual
experiences an over-sized emotional demand
so that he/she finds difficulties in effectively
functioning all his competences. This condi-
tion may give rise to psychological symptoms
like chronic tiredness, depression, anxieties,
and anger. Stress can also be defined as an
adaptive response to differences in an individ-
ual’s characteristics from external pressures
and demands, leading to his physical and psy-
chological conditions (DeFrank & Ivancevich,
1998).

From the foregoing discussion, it can
be summarized that stress can be defined as
an individual’s mental or psychological distur-
bances as a result of pressures. These pres-
sures come from the individual’s failures in
satisfying his demands or desires, internal or
external.
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Academic Stress

Academic stress can be defined as a stu-
dent’s perception of his over-loaded knowl-
edge, concepts, and skills that he must master
against the lack of time that he has to achieve
them (Misra & Castillo, 2004). A student’s
academic stress is mostly related to academic
tensions the student faces. This condition
causes the emergence of distortion in the
student’s thoughts that influences his physical,
emotional, and behavioral pattern of actions.
This distortion can come from the student’s
own demands or those of the environment.
Instances of these demands are daily or
weekly assignments, final examinations, and
competitions among students in obtaining
achievements. A student’s academic stress can
trigger distress that is manifested in various
negative psychological behaviors.

The discrepancies between what needs
to be achieved in knowledge, concepts, and
skills and the abilities to achieve them (Misra
& McKean, 2000) cause the student to feel
inadequate or uncomfortable in his interactive
activities. Another definition is related to the
student’s misperception on his academic loads
he needs to finish resulting in physical and
psychological problems.

In relation to the types of academic
stress, Suldo et al. (2009) mention several
sources. These sources are, among others,
academic requirements, parent-child relations,
childhood traumatic experiences, peer pres-
sures, extra-curricular activities, and struggles
to achieve high academic standards. Each of
them is elaborated as follows.

Academic Requirements

This source of academic stress can be
of many forms. These can be (1) fulfillment
of academic assignments such as daily quiz-
zes, weekly tasks, and mid- and semester tests;
(2) individual time management of individual
academic assignments; and (3) over-expecta-
tion by self, peer, and lecturers for higher aca-
demic achievement.

Relation between Parents and Students

Causes of academic stress are often re-
lated to the relationship between parents and
students concerning academic matters. This

often arises from a variety of conflicts be-
tween parents and students, such as time

management related to the student’s responsi-
bilities in the household.

Unpleasant Early Adulthood Experience

The next source of students’ academic
stress is related to changes in the lifestyle of
the students during young adulthood. Such
causes can be in the form of the need for
safety, the transition from school life to uni-
versity life, loss of a family member, aware-
ness of more global environmental problems
such as drug abuse, and the community envi-
ronment which itself experience stress.

Peer Relationship

Often, the source of academic stress
comes from matters related to peer relation-
ships. This can be in the form of problems
with close friends or partners, uncomfortable
atmosphere in peer relation, and pressures or
threats from friends.

Domestic or Family Problems

Households are abounding that they
have an impact that leads to academic stress.
Examples of these are conflicts between par-
ents, parents’ divorces, and others. Such prob-
lems cause students to feel unable to concen-
trate well on academic matters.

Extra-curricular Activities

Students’ activities outside the class-
room can also turn out to cause students’ aca-
demic stress. These may be in the forms of
students’ anxieties in their lack of sport or art
skills, poor time management concerning cuf-
ricular and extracurricular commitments, and
personal needs such as eating and sleeping
patterns.

Academic Endeavonrs

One source of academic stress is related
to students’ strains in fulfilling their academic
commitments (Suldo et al., 2009). These in-
clude low students’ proficiency and skills,
missing classes and other instructional activ-
ities, and students’ health problems. Further,
McPherson (2009) relates this type of aca-
demic stress into the following,.
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Underachievers and QOuverachievers

Underachievers are those students who
are not yet able to achieve the expected mini-
mal competencies in order to pass classes. In
fact, these students are expected to work
hard, by their own interest and motivation,
and supported by families and friends. It is
this demand that gives these underachievers
academic stress. On the other hand, the over-
achievers are those students who make it to
the above level of students’ average. Often,
they need to sacrifice their sleep and fun times
to do that. For some of them, the lack of time
for having recreative activities can cause aca-
demic stress.

Appreciation or Reward

Conferring awards to some students or
groups of students may oftentimes induce
academic stress, both for the achieving and
non-achieving students. Formerly, the award-
winning has drained from them too much
effort and energy that they do not have time
to do other things such as recreation and ex-
tracurricular activities. For the latter, over-
expectation to gain such achievement is not
backed up by their abilities and efforts to do
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Loss of Rest and Recreation

Loss of time for rest and recreation
consequently causes academic stress. Rest and
recreation are needed to loosen their thoughts
and muscles and recharge their energy for
optimum concentration and work.

Expectancy

This is closely related to the reward
matter. High demands from self or family to
achieve well can become a quick cause of aca-
demic stress. For a high proportion of stu-
dents, a high GPA is a fixed price, mandatory
over everything else. Many students stake all
their time and energy for high GPAs resulting
in burn-outs that trigger academic stress.

Class Assignment or Project

This derives from two possibilities: un-
clear criteria and over-sized amounts for the
assignment or project, and either one can
cause academic stress. This condition is often
contra-productive as students will feel bur-
dened and frightened when they are not yet
able to complete their assignments.

Based on the foregoing discussion, the
framework of the study can be proposed. It is
presented in Figure 1.

~ hh‘“»h_ Lender

Figure 1. Research Framework
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Method

The study was a correlational survey
aimed at revealing the factors that lead to
academic stress within students of the English
Education Department at Yogyakarta State
University (EED YSU). The research design
was of the quantitative method based on sur-
vey data. The research subjects were students
of EED YSU of the fourth semester and
above. The choice of these students was
based on the assumption that the students
had taken all the knowledge and skill classes
and some of the content classes. The total
number of research participants amounted to
135 students coming from semester 4, 0, 8,
10, and 12. They completed the survey instru-
ment online during April and May 2019 using
computer sets, cellphones, or other gadgets.

Data collection used the close-type sut-
vey technique adapted from Calaguas (2012).
The instrument was designed to obtain in-
depth information on students’ perceptions of
the factors causing academic stress during
their study in EED YSU. Raw data were sub-
jected to an SPSS software program for stat-
istical analyses. Data were subsequently ana-
lyzed using the Confirmatory Factor Analysis
(CFA) technique. An ANOVA procedure was
used to compare differences in academic
stresses in view of the demographic variables
of Educational Aspiration, GPA, and Gender.
The study was conducted in the vicinity of
EED YSU.

Findings and Discussion

Demographic information supplied by
the research participants consists of Gender,
Educational Aspiration, and GPA. Frequen-
cies and percentages are presented in Table 1.

Table 1 shows that most of the respon-
dents were students of the English Language
Education Study Program. The data shows
that most of the students of the English Lan-
guage Education Study Program were female
(77.8%). Almost half of the respondents
(48.1%) show an educational aspiration of the
S2 level (Master or Graduate). Over half of
the participants (53.3%) have a current GPA
of higher than 3.51.

Results of the CFA

The CFA on MPlus 7.2 software pro-
gram is to determine the fit of the four criteria
of Comparative Fit Index (CFI), Tucker-
Lewis index (TLI), Root Mean Square Error
of Approximation (RMSEA), Standardized
Root Mean Square Residual (SRMR), and the
chi-square (Bentler, 1990; Hu & Bentler, 1999;
Tabachnick, Fidell, & Ostetlind, 2007). A CFI
< 0.90 indicates that there is not enough fit,
while a CFI = 0.90 indicates there is enough
or almost perfect fit for the model (Bentler,
1990; Hu & Bentler, 1995; Hu & Bentler,
1999; Wang & Wang, 2012). The Tucker-
Lewis index (TLI) is to know whether the
model is less or more than estimated. The
same value is used, i.e., 2 CFI = 0.90 indicates
that the model has enough or almost perfect
fit (Bentler, 1990; Hu & Bentler, 1995; Hu &
Bentler, 1999; Wang & Wang, 2012). Mean-
while, the RMSEA and SRMR is also used to
identify whether the model is fit as viewed
from the initial EFA model. An RMSEA and
SRMR index of <.05 is regarded as evidence
that the model is enough or almost perfect
(Bentler, 1990; Hu & Bentler, 1995; Hu &
Bentler, 1999; Wang & Wang, 2012).

Table 1. Research Respondents

Frequency Percentage
Gender Female 105 77.8
Male 30 22.2
Educational Aspiration Undergraduate 19 141
Graduate 65 48.1
Post graduate 51 37.8
GPA 2.51-3.00 2 1.5
3.01-3.50 60 44.4
3.51-4.00 72 53.3
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Table 2. Results of the CFA on Mplus 7.2

Item

Factor

V32
V33
V 34
V35
V 36
V37
V39
V40
V41
V42
V43
V45
V47
V 48
V49
V51
V52
V53
V 54
V55

Alpha

0.469
0.688
0.55
0.524
0.784
0.883
0.732
0.804
0.614
0.751
0.664
0.8
0.873
0.753
0.468
0.63
0.829
0.767
0.929
0.753

0.751 0.732 0.744 0.850 0.787 0.720

Notes: Factor 1: academic demands; Factor 2: parent-child relationship; Factor 3: childhood trauma; Factor 4: peer
pressure; Factor 5: financial; and Factor 6: self-expectancy

Figure 2. Results of CFA
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The results of the CFA by the Mplus
7.2 procedure show that the research data are
congruent with the model that is assumed to
be based on the theories related to academic
stress (Suldo et al., 2009). There are six factors
found to be causes of academic stress. The 6-
factor/dimension model representing the aca-
demic-stress sources is regarded as a good
model (x2 = 219.128, df= 155, RMSEA =
055, SRMR= .067, CF1 = 932, and TLI =
.916). Factor loadings for each of the survey
items are presented in Table 2.

Table 2 shows that all the 20 survey
items have good loadings, ranging from 0.468
to 0.929. The reliability measurement on the
SPSS 22 application also shows good scores,
ranging from 0.720 to 0.850.

These analysis results show that the six
factors represent the academic-stress sources
factors, as suggested in the eatlier study by
Suldo et al. (2009). The six factors are elabo-
rated as follows, and the details of these six
factors are shown in Figure 2.

Factor 1: Acadeniic Demands

To fulfill academic assignments, stu-
dents face a number of difficulties. Some of
these are related to finding materials and ref-
erences for classes, finishing out final assign-
ments or projects, preparing materials and
media for class presentation, and studying for
mid- and final examinations.

Factor 2: Parent-child Relationship

This factor can come in some forms.
Among others, some parents or guardians do
not give full support to their children’s stud-
ies, those who lay excessive academic expecta-
tions of their children, and those who atre not
quite open in terms of family relationships.

Factor 3: Childhood Trauma

Some respondents express their trauma-
tic experiences during their childhood. Most
of these are related to being bullied by their
peer, love affairs, accidents, and guilty feelings
of their wrong-doings.

Factor 4: Peer Pressure

Problems with peer pressure can come
in identical forms. Some of these are related

to personal matters in a peer relationship,
quarrel, bullying, being isolated by their close
friends, and being ignored.

Factor 5: Financial

Problems in this matter are mostly re-
lated to financial management. The common
problems are carelessness in spending, unex-
pected expenses, zero balance in the bank ac-
count, and debts to friends or neighbors.

Factor 6: Self Expectancy

This factor may not be seen on the
surface; however, it gives most of the heaviest
burdens to students. This problem is mainly
derived from students’ own self-expectation
to be best in front of their parents, relatives,
and neighbors.

The six factors of students’ academic-
stress sources analyzed in the study are found
to surface as have been expected. However, it
is undeniable that there are still many other
factors that are possible. The CFA is followed
up by analyses of each factor using recorded
scores for testing of differences.

Results of T-test and ANOT A

Testing of differences is done to know
whether there are differences in stress sources
from the research wvariables: Gender, GPA,
and Educational Aspiration. The GPA is di-
vided into three categories: low (2.51-3.000,
medium (3.01-3.50), and high (3.51-4.00).
Educational aspiration is divided into three:
undergraduate (S1), graduate (S2), and doctor-
ate (83). The results of the tests of the dif-
ferences are presented in Table 3, Table 5,
and Table 7.

Differences in Gender

Table 3 presents the results of the t-
analysis for the equality of means of the six
factors against Gender. The results of the t-
analyses in Table 3 show significant differ-
ences among the five of the six factors of aca-
demic stress. Meanwhile, Table 4 shows that
female students tend to report more problems
than male students in the parent-child re-
lationnship, childhood traumatic experiences,
peer pressures, financial problems, and self-
expectancy.
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Table 3. Results of the #test on Gender

t-test for Equality of Means

t df Sig. (2-tailed)
Factor 1 Equal variances assumed 1.892 133 .061
Equal variances not assumed 1.608 38.612 116
Factor 2 Equal variances assumed 2.790 133 .006
Equal variances not assumed 3.070 54.637 .003
Factor 3 Equal variances assumed 2.274 133 .025
Equal variances not assumed 2.521 55.370 .015
Factor 4 Equal variances assumed 3.275 133 .001
Equal variances not assumed 3.692 57.088 .000
Factor 5 Equal variances assumed 2.294 133 .023
Equal variances not assumed 2.421 50.872 .019
Factor 6 Equal variances assumed 2.671 133 .009
Equal variances not assumed 2.677 47.020 .010
Table 4. Descriptive Statistics of Each Factor
Gender N Mean
Factor 1 Female 105 .0262
Male 30 -.0916
Factor 2 Female 105 1156
Male 30 -.4047
Factor 3 Female 105 .0863
Male 30 -.3021
Factor 4 Female 105 .1096
Male 30 -.3835
Factor 5 Female 105 .0421
Male 30 -1472
Factor 6 Female 105 .0804
Male 30 -.2813
Table 5. Results of the F-test on GPA
ANOV'A
Sum of Square df Mean Square F Sig.
Factor 1 Between Groups 1.409 2 704 8.446 .000
Within Groups 10.923 131 .083
Total 12.332 133
Factor 2 Between Groups 1.881 2 941 1.097 337
Within Groups 112.364 131 .858
Total 114.245 133
Factor 3 Between Groups 5.988 2 2.994 4471 .013
Within Groups 87.722 131 .670
Total 93.710 133
Factor 4 Between Groups 2.445 2 1.223 2.183 117
Within Groups 73.386 131 .560
Total 75.832 133
Factor 5 Between Groups 181 2 .090 .544 .582
Within Groups 21.763 131 166
Total 21.944 133
Factor 6 Between Groups .629 2 315 .698 499
Within Groups 59.017 131 451
Total 59.646 133

Results of the F. test on GPA

Table 5 presents the I test results for
the six research variables of the students’ aca-

demic-stress factors against GPA. The results
of the ANOVA as shown in Table 5 indicate
that there are significant differences that are
found in two of the factors, if viewed from
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the GPA, namely, the academic demands and
childhood trauma.

Table 6 shows that students with a
GPA of 3.51 and above tend to have higher
academic demands and experience more se-
vere childhood traumatic experiences than
those with a GPA of 3.01- 3.50. There is no
significant difference in the two factors be-
tween students with a GPA of 3.51-4.00 and
those with 2 GPA of 3.01-3.50.

Results of the F. test on Educational Aspiration

Table 7 shows the results of the mean
differences test among the six variable factors
against educational aspirations. ANOVA test
results in Table 7 show significant differences
are found in two of the six variables: academic
demands and parent-child relationship.

Table 8 shows that students who pursue
an S3 education level report to have higher
academic demands and heavier problems in
parent-child relationship than those pursuing
for an S2 level. No significant difference is
found in these two-factor variables between
students with an S1 level than either S2 or S3.

From the data analysis results, especially
the CFA and tests of mean differences, the
sources of students’ academic stresses consist
of six factors: academic demands, parent-child
relationships, traumatic on childhood experi-
ences, peer pressure, and self-expectancy.
There are significant differences in some fac-
tors between male and female students, be-
tween students with high GPA and medium
GPA, and between students who have an
educational aspiration of the S2 and S3 levels.

Table 6. Results of the Post-hoc Analyses on Differences against GPA

Dependent Variable (I) GPA (J) GPA Mean Difference (I-]) Std. Error Sig.
Factor 1 1.00 2.00 -.05878 20756 957
3.00 14825 .20700 754

2.00 1.00 .05878 20756 957

3.00 .220703* 05048 .000

3.00 1.00 -.14825 .20700 754

2.00 -.20703* 05048 .000

Factor 3 1.00 2.00 92323 .58820 262
3.00 1.25432 .58662 .086

2.00 1.00 -.92323 .58820 262

3.00 33109 14304 .047

3.00 1.00 -1.25432 .58662 .086

2.00 -.33109 14304 .047

Table 7. Results of the ANOI"A against Educational Aspiration

ANOVA
Sum of Square df Mean Square F Sig.
Factor 1 Between Groups 984 2 492 5.706 .004
Within Groups 11.383 132 .086
Total 12.367 134
Factor 2 Between Groups 5.728 2 2.864 3.483 .034
Within Groups 108.552 132 .822
Total 114.280 134
Factor 3 Between Groups 1.768 2 .884 1.265 .286
Within Groups 92.282 132 .699
Total 94.050 134
Factor 4 Between Groups 1.692 2 .846 1.502 226
Within Groups 74.315 132 563
Total 76.007 134
Factor 5 Between Groups 305 2 152 .929 .398
Within Groups 21.651 132 164
Total 21.956 134
Factor 6 Between Groups 1.850 2 925 2.101 126
Within Groups 58.132 132 440
Total 59.982 134
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Table 8. Results of the Post-hoc Analyses against Educational Aspiration

Dependent Variable  Loucational Mean Difference (I-])  Std. Error Sig.
Aspiration

Factor 1 1.00 2.00 04737 07658 810
3.00 20977 07893 024

2.00 1.00 ~04737 07658 810

3.00 162417 05493 010

3.00 1.00 -20977" 07893 024

2.00 16241 05493 010

Factor 2 1.00 2.00 38825 23650 232
3.00 03225 24374 990

2.00 1.00 38825 23650 232

3.00 42050° 16964 038

3.00 1.00 -03225 24374 990

2.00 - 42050" 16964 038

Results of the study have an agreement
with the results of previous studies, which
show a high level of academic stress experi-
enced by S1-level students (McPherson, 2009;
Oon, 2007; Suldo et al., 2009). These studies
find that students have high academic stress
due to their over-expectation despite their low
levels of skills and abilities, for not being too
enthusiastic with their academic activities and
assignments because of their lack of interest
in the subject contents, and because of health
problems. If such academic stresses are not
given adequate anticipation and solution, they
can cause adverse effects on students since
academic stresses may induce fatal impacts.
One such impact is the high level of student
drop-outs. This is in line with the results of
previous studies by Rayle and Chung (2007)
and Zajacova, Lynch, and Espenshade (2005).
This is not intended to say that academic
stresses cause drop-outs; this, however, shows
that academic stresses make students have
low levels of concentration that lead to a
decline in their academic achievement. This
decline in academic achievement eventually
becomes the cause for students to repeat clas-
ses, but unable to complete, and, eventually,
fail academic requirements and drop out.

Another problem that triggers students’
academic stress is their inability to complete
the minimal competencies set up in the cur-
riculum. This problem is often doubled by the
heavy assignments and expectations imposed
by the curriculum either because it is not quite
realistic or because it is not quite well-devel-
oped. In the same manner, the over-expec-
tation of self and family becomes an acute

source of academic stress. For most students,
the achievement of a high GPA is a dead tat-
get, outweighing any other thing. As a result,
students will do anything, including loosening
their muscles and brain when they are actually
tight, in order to obtain high GPAs bringing
about burn-outs and academic stress. This is
in agreement with the results of a previous
study by McPherson (2009).

Other factors causing students’ academ-
ic stress are parent-child relationships, trau-
matic childhood experiences, peer pressure,
financial matters, and self-expectancy. This is
in agreement with the results of previous
studies such as one by Suldo et al. (2009).
From observation in the field, it is true that
these factors exert a heavy influence on the
psychology of people, including that of
students.

Another phenomenon to point out is
that which suggests that female students,
students with high GPAs, and students with
high educational aspiration (such as of the S3
level), are found to have high academic de-
mands, parent-child relationship, traumatic
childhood experiences, peer pressure, finan-
cial problems, and self-expectancy. This is
identical with the findings of other previous
studies such as by Misra and McKean (2000)
and Zajacova et al. (2005).

Conclusion

The study departed from the objective
identifying and describing sources of academ-
ic stresses of students of the English Educa-
tion Department, Yogyakarta State University
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(EED YSU). A total of 135 English Educa-
tion Department students participated in the
study. Results of the CFA analyses found six
factors that were identified as sources of stu-
dents’ academic stress. The six factors were
academic demands, parent-child relationships,
childhood traumatic experiences, peer pres-
sure, financial matters, and self-expectancy.
Further analyses showed that female students,
students with high GPAs, and students with
high academic aspirations reported higher
measures of factors of academic stresses.
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Abstract

Civic Education has been taught in primary education, but it has not impacted significantly with no
strength and function. It is proven by the number of youths who have not understood and implement the
citizen right and obligation (bak dan kewajiban warga negara) topic in Civic Education for their daily life.
Thus, civic knowledge and civic disposition have not run as expected. This matter has become a great task
for Civic Education lecturers to maximize and correlate comprehensively civic knowledge and civic dis-
position. This study discussed the suitability of civic knowledge and civic disposition in the topic of “Hak
dan Kewajiban Warga Negara”. This study was descriptive research with a qualitative approach conducted in
Universitas Negeri Yogyakarta (UNY), Universitas Ahmad Dahlan (UAD), SMKN 1 Kalikajar (Vocational
High School), SMPN 1 Magelang (Junior High School), and SD Kembangsongo (Elementary School) and
focused on Civic Education subject by using purposeful sampling. The data were collected through
interviews and documentation. The data were then analyzed through the triangulation technique. This
study resulted that students in their daily life have not fully implemented both civic knowledge and civic
disposition. The matter was caused by students and lecturers of the Civic Education, whereas the subject’s
topic has met the criteria of the curriculum in the level of Elementary School, Junior High School, and
Senior High School/Vocational High School although not all topics wete taught in these levels.
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How to cite: Riyanti, D. (2020). An analysis of the suitability of students' civic knowledge
and disposition in the topic of citizen's rights and obligations. REZD (Research and Evaluation
in Education), 6(1), 78-86. doi:https://doi.org/10.21831 /reid.v6i1.31621.

Introduction A country that adheres to the concept
of democracy will prove the development of
the concept of civil society that has a concept
of a position to gather the strength of society
to maintain the freedom, diversity, and inde-
pendence of the community against state and
government power. Although there is inde-
pendence, both are having a mutual relation-
ship (Alam, 2014, p. 196). Ferguson, Hume,
and Adam Smith began to identify the con-
cept of civil society with a civilized society
oriented to the material organization (Jb &
Darmawan, 2016, p. 40). Therefore, to realize

Sunarso, Sartono, Dwikusrahmadi, and
Sutarini (2016, p. 6) explains the report of the
Session of BPUPKI and PPKI stating that
education in Indonesia must be able to pre-
pare students to become citizens who have a
strong commitment to maintain the Republic
of Indonesia unity which has the essence of
modern nationalism. It means that in 2 mod-
ern era, the formation of nation and state is
based on a sense of nationalism of the people
who have a strong determination to build a
future with a variety of different populations.
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the civil society concept, a state with a good
civic competence is required.

Civic Education has been taught since
elementary school education in Indonesia. In
addition, citizenship knowledge can be ob-
tained from non-formal education by reading
news both from print and electronic media.
Therefore, citizenship knowledge is not only
theoretically, but also practically looking di-
rectly on the current evidence in the scope of
citizenship. Even though citizenship knowl-
edge can be obtained through non-formal
education, formal education still has a very
significant share of students' knowledge of
citizenship (Galston, 2007, p. 627).

Currently, Civic Education has not been
able to have a significant impact; it is still not
functioning properly and powerless, although,
in the reformation era, Civic Education de-
mands that it can revitalize itself so that it can
carry out its vision and mission. Charles in
Print, Ellickson-Brown, and Baginda (1999,
pp. 133-135) believes that the contents of
Civic Education can be arranged in three
models, namely formal curriculum implemented
in learning, an informal curriculum that can be
implemented in extracurricular activities, and
hidden curriculum such as ethical development
that can be developed in daily actions. With
these three models, it is expected that stu-
dents can have citizenship knowledge and can
internalize it in everyday life.

According to Branson (1999, pp. 8-25),
there are three aspects of Civic Education,
namely civic knowledge, civic skills, and civic
disposition. One of the aspects of Civic Edu-
cation is civic knowledge. This matetial/topic
is a substance related to rights and obligations
that citizens should know it. This must be
owned by every individual because it can
positively affect and a picture of democratic
values in society. When specifically described,
the material/topic on citizenship knowledge
includes several things, namely knowledge in
terms of structure and political system in gov-
ernment, national identity, free and impartial
justice, the constitution used, and the values
that live in society.

Civic disposition is a citizenship compe-
tency. This is a combination of civic knowl-
edge and civic skills. Civic disposition is a

@https://doi.org/lO.Zl 831/reid.v6i1.31621
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component related to a citizen's character in
the scope of democracy that can be measured
through the level of citizen awareness. This
includes how a citizen understands his rights
and obligations by complying with applicable
laws, thinking critically, expressing opinions,
having good morals, being responsible, being
a good listener, discipline, and upholding hu-
man dignity (Feriandi & Harmawati, 2018, p.
77). It is also similar to the purpose of na-
tional education to develop students’ potential
to be faithful and devoted the almighty, noble,
knowledgeable, skilled, creative, independent,
and responsible for a democratic country
(Ernawati, Tsurayya, & Ghani, 2019, p. 21).

Civic disposition in the formal curric-
ulum can play an important role in shaping
the character of students. Motreover, this is
supported by Law No. 12 of 2012 of Republic
of Indonesia on Higher Education in Article
35, Paragraph 3 for which the higher educa-
tion curriculum must contain compulsory
subjects, one of which is Civic Education.
Therefore, through this subject, students can
get civic knowledge and civic skills so that
they can form civic disposition. In addition to
the formal curriculum of civic disposition, it
can be formed through activities undertaken
by students, such as UKM or Unit Kegiatan
Mabhasiswa (students’ extracurricular activities)
and state defense training activities for stu-
dents that have been carried out by Univer-
sitas Ahmad Dahlan.

Frailon, Schulz, and Ainley argue that
civic disposition research resulted from ICCS
on Civic Education situation in five countries
such as Indonesia, Hong Kong, Republic of
Korea/South Korea, Taiwan, and Thailand,
have produced civic knowledge in Indonesia
and Thailand on VIII class students is lower
as compared to other sample countries in
Asia. In addition, there are still many traffic
violators derived from students themselves
(Ainley, Fraillon, & Schulz, 2012, p. 3).

This opinion is in line with Wardhani,
who states that Operasi Progo Polresta Jogja has
cited and reported 977 violators, and 327 are
students. Therefore, there are some points for
educators to improve students' civic knowl-
edge in order to produce a good civic dispo-
sition (Wardhani, 2019).
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According to Setiawan and Suardiman
(2018, p. 12), the social attitude can be iden-
tified through positive and negative trust in a
particular entity's feeling and attitude that has
three categories, namely emotional, cognitive,
and attitude as it is connected with the prev-
ious matter, so that students have not fulfilled
themselves in these categories, and that the
civic knowledge and civic disposition have
not been reached optimally.

The fact indicates that there atre still a
number of tasks of the lecturers to improvise
civic knowledge for students to gain and
reach for good civic disposition. As long as
the civic disposition has been well developed,
the citizens will have good behavior to sup-
port their political participation, and that the
political system will function proportionally in
order to improvise dignity and public’s inter-
est (Sunarso et al., 2016, p. 15). Therefore,
this study discussed and analyzed the suitabil-
ity of civic knowledge and civic disposition in
the topic of citizen's rights and obligations in
the subject of Civic Education.

Method

This research was a descriptive study
that used a qualitative approach. This research
aimed to find and analyze the suitability of
civic knowledge and civic disposition, espe-
cially in the topic of rights and obligations of
citizens on students of Universitas Negeri
Yogyakarta (UNY) and Universitas Ahmad
Dahlan (UAD). This study collected various
kinds of data and exploited a time effectively
in the study’s field (Creswell, 2016, p. 254).
The procedures undertaken in this study were
interviews and documentation. The interview
was conducted since February 15 to April 17,
2020, with ten different informants as classi-
fied into three categories, namely (a) Civic
Education expert and Civic Education lec-
turer, (b) Civic Education teacher both in
Elementary/Junior High School/Vocational
School, and (c) Five Students at UNY and
UAD.

This qualitative study was started by
using an assumption as well as interpretation
that could form and influence the studied
matter (Creswell, 2015, p. 59). In validating
the data, the researcher used source triangu-

lation that involved different information that
could coherently build thematic justification
(Creswell, 2016, p. 269). Miles and Huberman
(1994, pp. 10-12) stated that the technique of
data analysis used data reduction, data display,
and conclusion.

This study used a purposeful sampling
technique by two considerations in determin-
ing the subject of research. The two consider-
ations were the decision to choose the subject
of research and the sample’s specific strategy
(Creswell, 2015, p. 215). Therefore, the re-
searcher chose the specific subject of research
to obtain a reflection on a problem that was
being investigated, namely the suitability of
civic knowledge and civic disposition in the
subject of Civic Education for students at
UNY and UAD. Based on the criteria, the
researcher involved some subjects as infor-
mants, namely the expert on Civic Education,
lecturer on Civic Education, teacher on Civic
Education, and students at UNY and UAD
who were enrolled in Civic Education class.

The research was conducted at Univer-
sitas Negeri Yogyakarta (UNY), Universitas
Ahmad Dahlan (UAD), SMPN 1 Magelang,
SMK Negeri 1 Kalikajar, and also SD Negeri
Kembangsongo. The reason that the research-
er chose the Civic Education subject was to
know how far the suitability between civic
knowledge and civic disposition in the topic
of rights and obligations as well as to identify
its relationship to the curriculum of the
Elementary School, Junior High School, and
Senior High School/Vocational High School.
Besides, the reason that the researcher
conducted the study at UNY and UAD was
to know how far the suitability between civic
knowledge and civic disposition in the topic
of citizen's rights and obligations in the pri-
vate university, state university, and Islamic
university. SMPN 1 Magelang, SMK Negeri 1
Kalikajar, and SD Negeri Kembangsongo
were chosen because the teachers were the
alumni of the Civic Education study program
at UNY.

To get a clear description and informa-
tion about the suitability of civic knowledge
and civic disposition in tertiary institutions,
especially at UNY and UAD as well as the
compatibility between subject/course with
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Civic Education curriculum in Elementary/
Junior High School/ Vocational High School,
this study determined the researched subject
by using a purposive sampling technique.
Creswell (2015, p. 217) states that research
that used purposeful sampling technique was
to determine specific and qualified subjects
who could provide an overview of the inves-
tigated problem. The followings are the char-
acteristics of the subject based on their roles
classification. (1) Two Civic Education ex-
perts and Civic Education lecturers were in-
volved in determining the extent of conform-
ity between civic knowledge and four civic
disposition in citizens' rights and obligations.
(2) Three Civic Education teachers both in
elementary/middle school/vocational school
were involved in studying the compatibility
among subjects in college with the Civic
Education curticulum in elementary/middle
school/vocational school. (3) Five students at
UNY and UAD, who had taken Civic Edu-
cation subjects to find out the suitability be-
tween civic knowledge and civic disposition,
were involved.

In collecting data, this study applied
two kinds of techniques, namely interview
and documentation. The performed interview
was a structured interview for which the is-
sues and questions were previously deter-
mined. The results of the interview were call-
ed primary data obtained from research sub-
jects. Meanwhile, the documentation tech-
nique was to support and supplement primary
data, namely, the interview. Documentation
was taken from data and records related to
the compatibility between civic knowledge
and civic disposition in the Civic Education
subject.

Findings and Discussion

Civic Knowledge

According to Cogan in Winarno (2013,
p. 4), Civic Education is a subject/course that
prepares young people to have an active role
in the nation's life and state. Civic Education
aims to prepare students to become active,
critical, rational, and creative in addressing the
issue of citizenship. Rosnawati, Kartowagiran,
and Jailani (2015, p. 187) also state that critical
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thinking can ease someone to process and use
the information to solve any problem. Be-
sides, the goal of Civic Education is that the
younger generation can actively participate as
well as intelligently be responsible for social
activities in terms of the nation and state
(Winarno, 2013, p. 95).

In this study, the learning outcomes are
conducted by focusing on one of the aspects
of civic knowledge where students can know,
understand, and internalize the material/topic
in the Civic Education subject. The material/
topic involves the rights and obligations of
citizens. Certainly speaking, this is a process
of teaching and learning activity that students
must achieve because civic knowledge is ba-
sically a matter related to rights and obligation
that citizens should carry out (Budimansyah,
2010, p. 49).

From an interview on students at UNY
and UAD, it was found that they have already
known about the rights and obligations of
citizens. They have also understood the ele-
ments in the rights and obligations as regu-
lated and clearly stipulated in the 1945 Consti-
tution of the Republic of Indonesia. The in-
terview with ADW, a student at the Auto-
motive Study Program of UNY on February
15, 2020, has indicated that he could explain
the rights and obligations in detail. In addi-
tion, other students could also explain the Ar-
ticles in the 1945 Constitution of the Republic
of Indonesia that regulated Indonesians' rights
and obligations.

Citigens are those who live in a certain area and
peaple in relation to the state. In their relation to
the state, citiens have obligations to the state,
and that the citizens also have rights that must
be granted and protected by the state. Citizens'
rights are everything that citigens must obtain
from the state (government). Obligations are all
things that must be carried out by citizens of the
state. Rights and obligations of citizens are
according to the 1945 Constitution on Citizens'
Rights in the Article 27 (1,2,3) the Article 28
(A, B, C, D, E, F, G, H, I, ]), the Article 29
(2) on the freedom of religion, the Article 30 on
Defence and National Security, the Article 31
on  Obtaining Education, and Rights and
Obligations of Citizens in the Article 27 (1) on
establishing the same citizens' rights in law and
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government, and the obligation to uphold the law
and government. 1t is also stipulated in Article
27 (2) on establishing the right of citizens to
work and a decent living for humanity, and
Sfinally, in Article 27 (3) on establishing the
rights and obligations of citizens to participate in
efforts to defend the state.

The result of the interview indicated
that the student understood the mutual rela-
tionship between citizens and the govern-
ment. The mutual relationship means that
both citizen and the government have their
own rights and obligations. Thus, the rights
and obligations as in the 1945 Constitution of
the Republic of Indonesia regulate not only
citizens' obligations and rights but also the
rights and obligations of the state (govern-
ment). In the same context, a similar opinion
was also expressed by FAR (on February 16,
2020) as one of the students at Universitas
Ahmad Dahlan, that between citizen and the
state, there is a mutual relationship. He added
that a right is something a citizen has a free-
access to perform an action or speak a state-
ment (opinion/argumentation) because he has
done his duty as a citizen, whereas the oblige-
tion of citizens is everything that must and a
citizen himself do compulsory.

Both interviews have indicated that stu-
dents from both UNY and UAD have undet-
stood the meaning of citizens and the state's
rights and obligation. Therefore, civic knowl-
edge competency is achieved. Similatly, civic
knowledge has a relationship to what citizens
must know. The content of civic knowledge is
also related to the compulsory knowledge for
which the citizens should recognize and com-
prehend (Budimansyah, 2010, p. 29).

According to Feriandi and Hermawati,
civic knowledge is not only seen from the
cognitive aspect, but also from other aspects
such as social services and discussions in lec-
tures on the issues of citizenship. Students are
also done in doing social services in orphan-
ages and in communities with low economic
level. In addition, students have also been ac-
customed to be told in a class about current
topics in the community. Thus, students can
explore the civic knowledge they have gained
in the subject they have learned (Feriandi &
Harmawati, 2018, p. 78).

Civic Disposition

Civic disposition is a very basic and es-
sential competency. Civic disposition is con-
sidered as the spearhead of the development
of civic knowledge and civic skills. Quigley,
Buchanan Jr., and Bahmueller (1991, p. 11)
explain civic disposition as "...those attitudes
and habits of mind of the citizen that are
conducive to the healthy functioning and
common good of the democratic system". It
means that citizens' attitudes and habits are
conducive to healthy functioning and the
same virtue in a democratic order. Similar to
this opinion, Branson (1999, p. 23) states that
both public and private characters are impor-
tant in developing a constitutional democratic
system.

Branson (1999, pp. 23-25) strengthens
that public and private characters can be de-
scribed as follows. (1) Becoming an indepen-
dent member of the community. (2) Being
able to fulfill the responsibilities of being a
citizen in the economic and political fields. (3)
Being able to respect the dignity of all individ-
uals regardless of social status and so on. (4)
Being able to actively participate in the affairs
of citizenship effectively, responsibly, and also
wisely. (5) Being able to develop the function
of democracy in a healthy way.

As previously explained, it can be seen
that the character (private and public char-
acter) of citizenship is very important in the
survival of the nation and state. In this case,
the researcher examines civic disposition's
competence in terms of citizens' rights and
obligations. This resulted in both students at
Universitas Negeri Yogyakarta and Univer-
sitas Ahmad Dahlan having implemented
civic disposition in their daily lives, although it
is not optimally performed.

As a citizen, 1 have the right to get appropriate
education services as my choice, and I can get .
As a citizen, I am obliged to help maintaining
harmony, and that I perform by always adapting
with tolerance against differences, for example
being  tolerant in the campus environment;
remenmbering that the campus consists of a variety
of different religion, culture, ethnicity, and so on.
(An interview with SM on February 16,
2020).
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The aforementioned statement indi-
cated that the civic disposition of citizens'
rights and obligations has appeared in stu-
dent’s personality by not only claiming rights
but also carrying out his obligations as citizens
through maintaining tolerance in the campus
environment with a diversity of religion, cul-
ture, and ethnicity. Thus, any effort to estab-
lish students’ civic disposition on the material
of "citizen's rights and obligations" has been
achieved, although not fully performed. The
similar result can be also identified through an
interview on April 6, 2020 with DA as a stu-
dent at UNY who stated that taking education
in tertiary institution is an implementation
that every citizen has the right to receive edu-
cation, to carry out worship according to reli-
gion, to choose their respective religion, and
the fulfilment of food and clothing as a form
of citizens’ right in a decent living, obeying
the tax system as a fulfilment of tax and legal
obligation, following the Pancasila and Civic
Education course as an obligation to defend
the country, and avoiding SARA or Swkx,
Agama, Ras, and Antargolongan (Ethnic, Reli-
gion, Race, and Multi-groups) as an imple-
mentation of the obligation to respect the
rights of others.

The interview also proves another simi-
lar result on April 6, 2020, with DCN as a
student at UAD, who explains that students
have indeed implemented their rights as citi-
zens through participating in public’s opinion,
such as participating in demonstration activ-
ities. Therefore, it can be concluded that not
all students have embedded in civic disposi-
tion, because there are still the rest of the stu-
dents who have not implemented their rights
and obligations propetly.

The Suitability of Civic Knowledge and Civic
Disposition in the Material of “Rights and
Obligations”

Somantri (2001, p. 116) states that Civic
Education is an effort done scientifically and
psychologically in providing easy access for
students to learn so that the moral internal-
ization of Pancasila and knowledge of citizen-
ship to realize personal integrity and everyday
behavior are based on the national education
goals. Thus, Civic Education in higher educa-
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tion is expected to prepare students as young
people to participate in the nation's life and
state. Students, as the young generation, are
given an understanding of national ideals and
how to act to overcome problems through
Civic Education. Therefore, students can
withdraw any decision that is responsible for
overcoming private and national problems.

The 1945 Constitution is a foundation
of formal values, norms, and moral education
in Indonesia and implemented through Civic
Education. It is also poured into Law No. 12
of 2012 of Republic of Indonesia on Higher
Education in Article 35, which states that
universities are required to teach subjects in
Religion, Pancasila (five pillars of the nation),
Citizenship, and Indonesian both at under-
graduate and diploma level. Civic Education
in nomenclature is always undergoing a trans-
formation. Initially, it is previously a Civic
course, and transformed to be Civic Educa-
tion course, although there are still a number
of topics that are typically citizenship, such as
the concept of Pancagatra and Trigatra.

In this context, S as an expert in Civic
Education at UNY stated that after the refor-
mation, the transformation of the nomen-
clature has changed from Gallantry (manli-
ness) to Civic Education. Although it has un-
dergone a change, there are still typical topics
of dignity such as Pancagatra and Trigatra,
which indicate that the atmosphere still has an
atmosphere and nuance of Gallantry (manli-
ness). Furthermore, S said:

Although the material of democracy, human
rights, and knowledge on state institutions are
included in the Civic Education subject, the
metamorphosis of that anthority tends to be con-
sidered to represent military typology in the cur-
rent state defence framework. Civic knowledge
aspects are related to democracy, human rights,
local government in tertiary institutions especially
in state universities issued by the General Direc-
tor of Higher Education in 2004. Because the
Civies Education subject in tertiary institutions
is still new, it was previously becoming a Gallan-
try (mantiness). The figure is Kunto Wibisonoy
the development team for the transformation of
Civic Education from Gallantry (manliness) in
Higher Eduncation. For me, there are actually
many things that must be clarified from the epis-
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temology both from the scientific framework and
from the scope of activities. On the other hand,
building the character of citizenship in the Uni-
versity’s Civic Education subject on post-citizen-
ship, we can also see the difference after it was
regutated in 2012; when there was a circular
from the General Director of Higher Education
mentioned that one of the concepts of Law No.
12 of 2012 on Tertiary Education required ter-
tiary institutions to teach a minimum of four
compulsory subjects in tertiary and diploma col-
leges. Those subjects were religion, Indonesian,
Pancasila, and Civic Education. (An interview
with S on March 9, 2020)

The statement indicates that Civic Edu-
cation still tends to represent the military ty-
pology in the concept of state defense and its
civic knowledge aspects related to democracy,
human rights, and government. There must
also be clarity from the epistemological con-
cept. Another perspective is also given by C
as an expert of Civic Education at UNY on
March 9, 2020. He states that to make civic
disposition matched to civic knowledge, a the-
ory is not the first priority, but rather to the
understanding of citizens concerned that each
citizen has to associate for the sake of living
in a democratic country.

In addition, C emphasized that Civic
knowledge and civic disposition should be
able to develop citizens' intelligence, so that
students as young people can stick the values
of virtue with a good character. The attitude
can be controlled through intelligence, al-
though there are two ways to control atti-
tudes, namely habit (obtained since FEarly
Childhood Education to junior high school)
and the level of intelligence understanding of
the importance of attitude that compulsory to
be realized by high school and college stu-
dents. He also argued that that civic disposi-
tion presently is only introduced to concepts
and theories, so it will not be formed at any
time. Thus, civic knowledge should gain a
high level of understanding than just a theory.

In the view of the material aspects of
citizens' rights and obligations, the suitability
between civic knowledge and civic disposition
is still not fully internalized, although many
students actively participate in student’s or-
ganizations on the campus. This evidence has

addressed that they have internalized their
rights as citizens of an association (commu-
nity). In the same context, the interview on
March 1, 2020, with HH, as one of the lectur-
ers of Civic Education at UAD stated that the
material rights and obligations are appropri-
ate, although students are still not aware of
the importance of the material so that any ex-
perience in the field is needed.

Civic Education has not been very ef-
fective in shaping citizens' character because it
still needs to be strengthened with other sup-
plements outside of Civic Education. In line
with it, S, another informant being interview-
ed on March 9, 2020, also stated that there
was a need to reorganize the substance of
Civic Education subject in higher education
with current issues in defending the country,
deradicalization, and efforts to minimize in-
tolerance. One of the values built on Civic
Education was how to live together and have
responsibility for the nation and the state with
dynamic challenges.

Further, S argued that state defense ma-
terial also had an impression of denying the
existing Civics Education models. Defending
the state is similar to defending the nationality
model by Gallantry (manliness). Any physical
activity is how to differentiate it. In this con-
text, the topic of state defense in the National
Defense Institute is like revitalizing the spirit
of dignity that once exists in the Civic Educa-
tion subject. It is similar to the view that Civic
Education merely reaches the cognitive do-
main, and there are some studies found in
state defense materials in the candidates for
civil servants through education and training.

Further, civic knowledge and disposi-
tion in the material of rights and obligations
have not been fully successful, although it is
caused by individual factor. The interview on
April 17, 2020, with SYT, a lecturer of Civic
Education at UNY, found that civic knowl-
edge and disposition on citizen's rights and
obligations were caused by individual factors.
It is also reinforced by the opinion of FFH, a
lecturer of Civic Education at UNY who
stated that the students’ factors have become
a cause of the entirely appropriateness of civic
knowledge and disposition (Resulted from an
interview on March 4, 2020).
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Apart from the students’ factors’, C ad-
ditionally pointed out that it was influenced
by factors of lecturers who did not necessarily
have a Civic Education background; and that
the lecturers from the graduate program of
Civic Education were also similatly consider-
ed not to have the same perspective in terms
of attitude (Resulted from an interview on
March 9, 2020). The attitude perspective has
varied, and there should be a powerful test for
it. Besides, the course was not conducted in-
tensively. Another weakness was that it was
rare for someone to pursue a field of expertise
during the course (Resulted from an interview
on March 9, 2020). Thus, it is the time for
lecturers to be engaged in a truly ingrained
field so that they can get more actual and rele-
vant views to be effectively substantive and
productive in the development of science.

The compatibility of Civic Education
subject in tertiary institutions and elementary/
junior high school/senior high school/voca-
tional high school must also be assessed be-
cause the assessment needs to be conducted
to verify and validate teachers' competency.
On the other hand, TM, a teacher at State
Junior High School 1 Magelang and the alum-
nus of Civic Education at UNY, stated that
most were appropriate and in class VII put
more emphasis on constitutionality (Resulted
from an interview on March 5, 2020). In line
with this, WW as a teacher at Kembangsongo
Elementary School and alumnus of Civic
Education at UNY, also argued that there was
conformity even though the curriculum for
elementary school still applied for K13 curric-
ulum were elaborated in the form of theme,
sub-theme, and basic competency (Resulted
from an interview on April 6, 2020).

Based on the interviews, it is identified
that most of the assumptions have met the
criteria of analysis, although not all materials/
topics obtained from university’s lecture have
been taught in the elementary/junior high
school/senior high school/vocational high
school. EP positively confirms this argumen-
tation as a teacher at State Vocational High
School 1 Kalikajar that not all materials/
topics obtained from university’s lecture have
been already taught, and that the teachers
have already delivered any material/topic by
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using a variety of methods, such as Discovery
Learning, Project-based Learning, and Prob-
lem-based Learning (Resulted from an inter-
view on March 3, 2020).

Conclusion

The suitability between civic knowledge
and disposition in the subject of Civic Edu-
cation in the topic of "citizen's rights and
obligations" has not been fully implemented
as expected. This is proven by the fact that
the students have understood the mutual rela-
tionship between citizens and government,
but they have not fully implemented their
comprehension into their daily life. A field
study like democratic learning is necessary in
order that students do not only understand
but also implement it.

Apart from the students and lecturers
factor, the lecturers of the subject Civic Edu-
cation do not certainly have the background
knowledge on civic education and those who
come from the Civic Education study pro-
gram with a few of attitude and perspective
entichment. This evidence can make civic
knowledge, and civic disposition have not
been optimally conducted and matched. It
means that the Civic Education has not been
effective in forming citizenship character for
youths, like the supplementary program the
candidates for civil servants that are also ex-
pected to form the character of the citizen. A
study on the suitability of Civic Education in
higher education with the curriculum on ele-
mentary school, junior and senior high school,
and vocational high school has indicated the
existence of suitability although not all topics
discussed in higher education are previously
taught in elementary school, junior and senior
high school, and vocational high school.
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