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Foreword

We are very pleased that REiD (Research and Evaluation in Education) is releasing its
tenth edition. We are also very excited that the journal has been attracting papers from the
foreign countries, Saudi Arabia and Australia. 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, such as natural sciences, mathematics, language
education, social sciences, and communication program, 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, December 2019

Editor in Chief
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Abstract

This research aims at describing the ability and level of student’s creative thinking and student’s cognitive
knowledge. It is qualitative research to search for data and information. Operationally, this research was
conducted with some steps namely: (1) giving a set of big five personality test to 215 students to
determine their personality type, (2) giving a set of creative thinking test of 215 students to measure the
ability and level of their creative thinking, and (3) choosing one student randomly from each student’s
personality type to be interviewed to search their cognitive knowledge. The results show that every
student has a creative thinking ability, but the level of creative thinking varies. The category of student’s
creative thinking ability based on Big Five Personalities is 'moderate or high'. The level of student’s
creative thinking based on the big five personality is 'very creative, creative, quite creative or less creative'.
The student’s cognitive knowledge based on the big five personality is drawing, designing, ascertaining,
dividing, reasoning, analogy, imagining, utilizing, solving, understanding, determining, mentioning, and
using trial and error.

Keywords: creative thinking ability, cognitive knowledge, Big Five personality, creative thinking level, novel answer
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Introduction

Creativity is not only a result but can
also blossom other cognitive functions, such
as cognitive thinking (Silvia, 2008). Most of
the cognitive theory models focus on the
ability to think and solve problems creatively.
The cognitive theory model provides a place
for psychometric procedures to understand
various cognitive abilities, including creative
thinking ability (Batey & Furnham, 2000).

Creative thinking is the process of
understanding difficulty, problem, informa-
tion gaps, loose elements, and inconsistency;
formulating the problem clearly; supposing or
formulating hypotheses about deficiency;

examining the hypotheses and possibilities of
revising and re-examining or redefining the
problem, and ultimately communicating the
results. Creative thinking is an individual abil-
ity based on its uniqueness to generate worth
and novel ideas. The formulation of creativity
that emphasizes creative thinking ability is
known as the major impetus for the research
of creativity (Santrock, 2003).

The ability to think creatively is closely
related to intelligence abilities or cognitive
traits (Setiawan, 20106). Cognitive traits include
fluency, flexibility, originality, elaboration, and
also many affective traits (Setiawan, 2017;
Wolfradt & Pretz, 2001): curiosity, courage to
take risks, challenged by plurality, and imagi-
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native. The primary aptitude traits which are
related to creativity, and typically called the
characteristics of creative thinking ability
(Carson, Peterson, & Higgins, 2005), namely:
sensitivity to problems; fluency, includes the
fluency of word, expressional, and ideational;
flexibility, includes the spontaneous and adap-
tive flexibility; originality; elaboration; and re-
definition. Creativity as an associative func-
tion is the ability to connect the objects, expe-
riences, knowledge, and prior information to
something new (Mumford, 2003).

Batey, Furnham, and Safiullina (2010)
state that there is a positive and negative rela-
tionship between creativity with the dimen-
sions of the Big Five personality. Creativity is
positively correlated with extraversion and
openness dimensions and is negatively related
to agreeableness, conscientiousness, and neu-
roticism. Individuals with an openness dimen-
sion have creative characteristics, broad in-
terests, curious, original, and imaginative.
Neuroticism has an anxious, nervous, emo-
tional, insecure, and incompetent dimension.

Creative Thinking Ability

Creative thinking is a process of con-
structing ideas to gain something new in in-
sights, approach, perspective or way of under-
standing the problem (Grieshober, 2004;
Isaksen, Dorval, & Treffinger, 2000; Martin,
2009; McGregor, 2007). Some indicators of
creative thinking are fluency, flexibility, novel-
ty, productivity, impact, success, efficiency,
coherence (Briggs & Davis, 2008; Martin,
2009; Santrock, 2007; Sternberg, 2012). Cre-
ative thinking is a combination of logical and
divergent thinking based on intuition con-
sciousness by caring for fluency, flexibility,
and novelty (Pehkonen & Torner, 2004,
Siswono, 2004).

Everyone has the potential to think
creatively, but the level of creative thinking
for each person is different (Alenikov, 2002;
Neethling, 2000). Siswono (2004) classifies
five creative thinking levels: level 4 (very
creative), the student can solve the problem
by finding more than one novel solution; level
3 (creative), the student can solve the problem
by only finding one novel solution; level 2

(quite creative), the student can solve the
problem by finding more than one flexible
solution; level 1 (less creative), the student can
solve the problem by only finding one flexible
solution; and level 0 (not creative), the student
is unable to solve the problem.

Fluency traits include sparking many
ideas, answers, problem-solving, or questions
fluently, providing many ways or suggestions
for doing things, and always think of more
than one answer. The flexibility traits include
generating various ideas, answers, or ques-
tions, being able to see a problem from dif-
ferent perspectives, searching for many differ-
ent alternatives or directions, and being able
to change the approach or way of thinking.
The originality traits include generating some-
thing new and unique, thinking of unconven-
tional ways to express oneself, and being able
to make unusual combinations of parts or
elements.

Novelty is not idea really new, but new
for the student (Briggs & Davis, 2008). The
novelty concept must be returned to the
student’s knowledge condition and cannot be
generalized to all conditions. Choi (2004) in-
forms that novelty relates to a new experi-
ence, where the novelty level is an incompati-
bility function between the past and the pres-
ent experience. The novelty of the concept of
problem-solving is the student’s ability to
solve problems by giving several different and
cotrect answers ot one unusual answer, which
is adjusted to student’s knowledge level. Dif-
ferent answer refers to the answer looks dif-
ferent and does not follow a certain pattern.

Big Five Personality

Personality is a dynamic organization or
composition from the psychophysical system
as unique individual characteristics (feeling,
thought, behavior, physical, intelligence, or
mood), settled at someone to adjust to the en-
vironment (Feist & Feist, 2000).

One of the approaches to measure psy-
chology personality type is the Big Five Per-
sonality, which has five personality dimen-
sions, namely: extraversion, agreeableness,
conscientiousness, neuroticism, and openness
(Friedman & Schustack, 2008). Raymond B.
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Cattell is a first theorist in measuring the
personality, which is then developed into the
basic form of personality structure, better
known as the Big Five Personality nowadays.

The characteristics of the Big Five Per-
sonality are: (1) extraversion, a high-score in-
dividual tends to be full of affection, cheerful,
talkative, gregarious, and loving. Conversely, a
low-score individual tends to be self-contain-
ed, quiet, passive, and lack the ability to ex-
press feeling; (2) agreeableness; a high-score
individual tends to have full trust, generous,
receptive and kind-hearted. A low-score indi-
vidual tends to be suspicious, stingy, unfriend-
ly, irritable, more aggressive, critics, and less
cooperative; (3) conscientiousness, a high-
score individual tends to be hardworking, me-
ticulous, timely, and diligent. A low-score in-
dividual tends to be irregular, lax, lazy, aim-
less, and easily give up when getting difficulty;
(4) neuroticism, a high-score individual tends
to be anxious, temperamental, self-pitying,
self-aware, emotional, and prone to stress dis-
orders. A low-score individual tends to be
happier and content, calm, ordinary, self-satis-
fied, and unemotional; (5) openness, refers to
how individual to adjust oneself to a new situ-
ation and idea. A high-score individual tends
to be easy to tolerate and absorb information,
focus, and be alert to feeling, thought, and im-
pulsivity. A low-score individual tends to be
narrow-minded, conservative, and does not
like change.

Batey et al. (2010) state that there are
positive and negative linkages between crea-
tivity and the dimension of the Big Five
personality. Creativity is positively associated
with extraversion and openness dimensions
and is negatively related to agreeableness, con-
scientiousness, and neuroticism.

Cognitive Knowledge

Anderson et al. (2001) state that cogni-
tive taxonomy as a revision of Bloom’s Tax-
onomy refers to memorizing, that is recog-
nizing and recalling; understanding, that is
interpreting, exemplifying, classifying, summa-
rizing, comparing and explaining; applying,
that is executing and implementing; analyzing,
that is differentiating, organizing and attribut-
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ing; evaluating, that is checking and critique;
and creating, that is generating, planning, and
producing (Krathwohl, 2002; Smith, 2008).

Moreover, de Lange (2003) asserts that
student’s cognitive knowledge in the process
of mathematics learning is to produce great
ideas to solve the mathematical problems; cre-
ate a mathematical model created by students
to solve problems of student's learning cre-
ativity; bring up various problem solving; ex-
press ideas; connect the mathematics con-
cepts with everyday life; and use mathematics
and mathematical mindset in everyday life in
various sciences through the practice of acting
and mathematical activities on the basis of
logical, rational, critical, creative, accurate,
honest, effective and efficient.

According to Galbraith and Stillman
(Ee & Widjaja, 2013; Stillman, 2015), students'
cognitive knowledge when given the prob-
lems are to understand and structuralize the
problems; simplify and interpret the context;
assume, formulate and perform the mathema-
tization process; verify the results by com-
paring, critique, validating, communicating
(Rahayu (2015), justifying, and report on writ-
ing; and revise the incorrect answer based on
the revision results.

Method

This study is qualitative research. The
researchers used the basic statistics (mean &
percentage) to get the student’s creative think-
ing ability data and then interviewed some
students to get the student’s cognitive knowl-
edge data. The research was conducted in
March 2017 for seven primary schools in
North Sumatra Province, Indonesia.

Population and Sample

The number of research population is
611 sixth class students from seven primary
schools in North Sumatra Province. The
number of research samples is 215 students
chosen randomly, a minimum of 10% of the
population (Cohen, Manion, & Morrison,
2007). The sample consists of 98 female stu-
dents and 117 male students. They are around
12-13 years old.
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Research Instrument and Data Collection
Technique

Data were collected in two ways, name-
ly: test and in-depth interview. The research
instruments are a set of creative thinking tests,
big five personality test, and interview guide-
lines. The researchers used the standard Big
Five Personality test and creative thinking
test, so they do not need to be validated. The
creative thinking test consists of an open-
ended and problem-solving item focused on
two-dimensional figure material in class VI of
primary school for measuring the ability and
level of student’s creative thinking. The Big
Five personality test was used for determining
student’s personality type. The interview
guideline was used for searching student’s
cognitive knowledge.

Data Analysis Technique

Qualitative and quantitative data were
analyzed qualitatively by some phases, namely:
coding each data and information obtained
from interviews and tests; determining the
similarity of data and information obtained
from interviews and tests based on different
contexts; collaborating on differences in data
and information obtained from interviews and
tests; classifying and categorizing data and
information obtained from interviews and
tests, and looking for relationships between
each categorization

Research Procedure

First, the researchers gave a set of big
five personality test (Mayer, 2003, 2005) to
215 students to determine their personality
type. The results are presented in Table 1.

Second, the researchers gave a set of cre-
ative thinking tests of 215 students to meas-
ure the ability and level of their creative
thinking. The creative thinking ability is meas-
ured from student’s answer fluency. The re-
searchers gave the score of creative thinking
ability without differentiating the creative
thinking indicator. The score of one correct
answer is 1, two correct answers are 2, and so
on. The researchers then converted the score
of value to categorize the student’s creative
thinking ability based on 'scale 5', namely:
very low (0-54), low (>54-64), moderate
(>64-79), high (>79-89) and very high (>89-
100). The creative thinking level is measured
from student’s answer flexibility and novelty.
According to Siswono (2004), the creative
thinking level is categorized into five, namely:
level 4 (very creative), student is able to solve
the problem by giving more than one novel
answer; level 3 (creative), student is able to
solve the problem by only giving one novel
answer; level 2 (quite creative), student is able
to solve the problem by giving more than one
flexible answer; level 1 (less creative), student
is able to solve the problem by only giving
one flexible answer; and level O (not creative),
student is unable to solve the problem.

Third, the researchers chose one student
randomly from each student’s personality
type, as shown in Table 1, as a key informant
in this research to be interviewed to search
their cognitive knowledge. The six students as
research informants must have a creative
thinking level 'very creative or creative'. The
researchers interviewed them by using ex-
ploratory and confirmatory approaches.

Table 1. Student’s personality type based on big five personality

No. Trends of Student’s Personality Type

Number of Student Percentage (%)

(Person)

1. Extraversion 28 13.02
2. Agreeableness 21 9.77
3. Extraversion + agreeableness + openness 53 24.65
4. Extraversion + conscientiousness + openness 48 22.33
5. Extraversion + neoroticism + openness 41 19.07
6. Agteeableness + openness 24 11.16

Total 215 100

88 - Copyright © 2019, REiD (Research and Evaluation in Education), 5(2), 2019

ISSN 2460-6995



Findings and Discussion

Findings

Student’s creative thinking ability based
on the Big Five personality is shown in Table
2, in which, student’s creative thinking ability
with personality types of extraversion, agree-
ableness, or extraversion + neuroticism +
openness is under overall mean value (75.50).

Creative thinking ability and cognitive knowledge...
Jonni Sitorus, Nirwana Anas, & Ermaliana Waruhu

Student’s creative thinking ability that has per-
sonality types of extraversion + agreeableness
+ openness, extraversion + conscientiousness
+ openness, or agreeableness + openness is
over the overall mean value (75.50). The mean
difference of student’s creative thinking ability
for each personality type is shown in Table 3.
Student’s creative thinking level based on the
Big Five personality can be seen in Table 4.

Table 2. Student’s creative thinking ability based on big five personality

No. Trends of Student’s Personality Type Mean Value Category of Creative Thinking Ability
1. Extraversion 65.82 Moderate
2. Agreeableness 70.04 Moderate
3. Extraversion + agreeableness + openness 83.73 High
4. Extraversion + conscientiousness + openness 78.66 Moderate
5. Agreeableness + openness 80.51 High
6.  Extraversion + neoroticism + openness 74.22 Moderate
Overall mean value 75.50 Moderate

Table 3. Mean difference in student’s creative thinking ability for each personality type trend

No. Trends of Student’s Personality Type Mean Difference
1. Extraversion Agreeableness 4.22
Extraversion + agreeableness + openness 17.91
Extraversion + conscientiousness + openness 12.84
Agtreeableness + openness 14.69
Extraversion + neoroticism + openness 8.4
2. Agreecableness Extraversion + agreeableness + openness 13.69
Extraversion + conscientiousness + openness 8.62
Agtreeableness + openness 10.47
Extraversion + neoroticism + openness 4.18
3. Extraversion + agreeableness + Extraversion + conscientiousness + openness 5.07
openness Agtreeableness + openness 3.22
Extraversion + neoroticism + openness 9.51
4. Extraversion + Agtreeableness + openness 1.85
conscientiousness + openness Extraversion + neoroticism + openness 4.44
5.  Agreeableness + openness Extraversion + neoroticism + openness 6.29
Table 4. The number of student based on creative thinking level
The Number of Student based on Creative Thinking Level
, (Person)
No Trends of Students Level4  Level3  Level2 Levell  Level Total
crsonality Lype (>1novel (1novel (>1flexible (1 flexible 0
answer) answer) answer) answer) (none)
1. Extraversion 6 18 3 1 - 28
2. Agreeableness 3 12 4 2 - 21
3. Extraversion + agreeableness 20 15 18 - - 53
+ openness
4. Extraversion + 18 19 3 8 - 48
conscientiousness + openness
5. Extraversion + neoroticism + 22 17 2 - - 41
openness
6.  Agrecableness + openness 14 8 1 1 - 24
Total 83 89 31 12 - 215
Note: - = No student

Copyright © 2019, REiD (Research and Evaluation in Education), 5(2), 2019 - 89

ISSN 2460-6995



Creative thinking ability and cognitive fnowledge...
Jonni Sitorus, Nirwana Anas, & Ermaliana Waruhu

Referring to Table 4, students with per-
sonality type 'extraversion, agreeableness, Ex-
traversion + conscientiousness + openness,
or agreeableness + openness' are very cre-
ative, creative, quite creative, or less creative.
The students having personality type 'extra-
version + agreeableness + openness, or extra-
version + neuroticism + openness' are very
creative, creative, or quite creative. Overall,
there are 83 very creative students (38.60%),
89 creative students (41.40%), 31 quite cre-
ative students (14.42%), and 12 less creative
students (5.58%). No student is uncreative.

Student’s flexible or novel answers
from their answer sheets as their creative
products can be counted and decided in the
following ways. One of the problems solved
by students is to divide a rectangle into two
equal-area parts of unique and various forms.
For instance, students divided a rectangle into
two equal rectangle area parts; two equal
triangle area parts; two equal trapezoidal area
parts; two equal two-dimensional area parts
shaped zigzag and circular. It means that the
student got five correct answer alternatives:
rectangle, triangle, trapezoidal, two-dimen-
sional zigzag shape, and two-dimensional cir-
cular shaped. The number of student’s flexi-
ble answer is two, namely: triangle and trape-
zoidal because their shapes are different from
the original one, but not unique. The number
of student’s novel answer is two, namely: two-
dimensional zigzag shape, and two-dimen-
sional a circular shape, because they are
unique. The rectangle divided into two equal
rectangle area parts is not flexible nor novel
answer because the shape is the same as the
original one.

To search for data and information on
student’s cognitive knowledge by in-depth in-
terviews, the researchers chose one student
from each personality type, as shown in Table
1. The student with personality type 'extra-
version' is called Student S1; 'agreeableness' is
called Student S2; 'extraversion + agreeable-
ness + openness' is called Student S3; 'extra-
version + conscientiousness + openness' is
called Student S4; 'extraversion + neuroticism
+ openness' is called Student S5; and 'agree-
ableness + openness' is called Student S6.

Based on interview with Student S1, she
could draw and design various two-dimen-
sional figures of unique shapes by cutting,
folding, and measuring the rectangle into two
parts in equal size and area. When the re-
searchers asked her how she ascertained the
two parts equal, she just said that if the two-
dimensional figure is divided into two parts in
equal size, they must have equal area; it means
she uses her math reasoning. When the re-
searchers asked her how she is able to draw
and design the two-dimensional polygon fig-
ure, she just said that she used her imagina-
tion to create creativity, it means she imagin-
ed the relevant things to find creative ideas.

Based on interview results from Student
S2, he divided a rectangle into two parts of
the unique two-dimensional figure in the
equal area by utilizing his intuitions ability. He
had no relevant learning experience previous-
ly. He did not also cheat or ask his friends. It
means that he solved the problem by his own
conscience. Student S3 divided a rectangle
into two parts of trapezoidal in the equal area
as one of his answers on the answer sheet. He
said that a trapezoidal has a pair of facing
lines of a parallel position. It means that he
really understands the concept of trapezoidal.

Student S4 & Student S5 divided a
rectangle into two parts of the triangle in the
equal area as one of their alternative answers.
They determined the two-dimensional figure
area by using formula. They understand the
concept of the triangle by mentioning that
one of the angles of the right triangle is 900.
They also divided a rectangle into two parts of
the unique two-dimensional figure in the
equal area as another answer by using a trial
and error system. They also utilized their
intuition ability to find creative ideas. Student
S6 divided a rectangle into two parts of the
two-dimensional figure in the equal area as
one of her alternative answers by utilizing her
prior knowledge and previous learning expe-
rience. According to her, their teacher ever
taught and gave a similar problem, meaning
that she made an analogy to solve the prob-
lem. Referring to student’s cognitive knowl-
edge description, the researchers try to sum-
marize them, shown in Table 5.
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Table 5. Student’s cognitive knowledge

Z
°

Student’s Cognitive Knowledge

Reasoning

Solve the problem by his own conscience

PN PN =

Understand the concept of two-dimentional figures

Draw and design various two-dimentional figures in unique shapes
Ascertain the two parts of unique two-dimentional figure of equal area
Divide the two-dimentional figures in two equal size parts

Imagine the relevant things to create creativity and find creative ideas
Utilize the intuition ability, prior knowledge and previous learning experience

9. Determine the two-dimentional figures area by using formula

10.  Mention the characteristic of two-dimentional figure

11.  Use trial and error system to determine the unique two-dimentional figure in equal area

12.  Analogy

Discussion

One of the results and findings of this
research is that the students have the crea-
tivity and the creative thinking ability to find
the novel answers. It is in line with the opin-
ion of Munandar (1999) that creativity is de-
fined as the ability to create new combina-
tions based on the existing data, information,
or elements, and find possibly many answers
to one problem, where the emphasis is on the
quantity, usability, and diversity of answers.
Creativity is the ability to reflect the answer
originality.

The ability to draw the unique and nov-
el two-dimensional constructed through stu-
dent’s creative ideas at the research findings is
also in line with Isaksen’s et al. opinion
(Grieshober, 2004) that the creative thinking
is an idea-building process that emphasizes on
the indicators of fluency, flexibility, novelty,
and elaboration. Creative thinking tends to
the acquisition of insights, approaches, per-
spectives, or new ways of under-standing one
mathematics problem (McGregor, 2007).
Martin (2009), an inflexible-thinking individ-
ual uneasily changes his/her ideas or views
even though he/she knows any contradiction
between the belonging of a new idea.

According to Sharp (Briggs & Davis,
2008), novelty is not idea really new, but new
for students. It is also found in this research
where the student’s answers are only the pen-
tagon, which is actually not two-dimensional,
really original from the student's new idea, but
the student himself who only drew such two-

dimensional in the class. It means that the stu-
dent's answer has been categorized as a new
one if compared to other students’ answers.
When the student finds this solution to prob-
lems with the first time, he has found some-
thing new, at least for himself.

Every student has a creative thinking
ability, but the level of creative thinking var-
ies. It can be seen by the creation of evidence
of certain people in extraordinary technology
and knowledge. On the other hand, some
people cannot be creative; they have no
knowledge or skills at all or only use others'
creativity. This state indicates the level or
degree of creativity or the creative ability of
someone is different. The level of someone's
creative thinking can be viewed as a conti-
nuum from the lowest to the highest one. If
an individual is taken randomly, we can place
him/her in the continuum of the creative
thinking level. However, because the number
of discreet individuals is considerable, the ap-
proach to know the degree of creative think-
ing is a discrete and hierarchical classification.

Students’ personality types influence the
ability and level of their creative thinking as
the research findings. It is in line with the
opinion of Ivcevic and Mayer (2006), stating
that personality types can differentiate some-
one's creative thinking ability. An individual's
creativity may differ based on his/her pet-
sonality differences. Personality can be de-
fined as a psychological attributes system that
describes how someone feels, thinks, interacts
with the social world, and regulates behavior
(Funder, 2001; Mayer, 2005).
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In the last few decades, the Big Five
Personality has become the dominant model
for describing broad personality traits. The
openness of the Big Five Personality is theo-
retically and empirically defined as a general
disposition of creativity.

Creativity is also related to a narrower
nature in the area of emotion and motivation,
cognition, social expression, and self-regu-
lation. The behavior of emotion and motiva-
tion in the creative thinking process offers an
opportunity to be creative and can be a source
of creative ideas. For example, motivated
people intrinsically engage in activities be-
cause of their happiness in creating or en-
joying the opportunity for expression. An-
other behavior related to creativity is hypo-
mania, which can enhance creativity, creative
potential (e.g., self-perceived creativity), and
creative behavior (e.g., involvement in cre-
ative activities). The mood increases the
awareness, fluency, and flexibility of thinking.

Cognitive knowledge enables someone
to generate creativity. One of the student's
cognitive knowledge as the research findings
is the reasoning ability. The students use their
reasoning ability and can be improved by the
creative and innovative learning approaches
and require them to be more active and skill-
ed in the learning process. The learning ap-
proach factor gives a significant influence on
the improvement of students' mathematics
reasoning ability, either whole or based on the
subgroup of students.

The student’s ability to determine the
two-dimensional area on the research findings
is in line with the opinion of Van de Walle,
Karp, and Bay-Williams (2008). According to
them, a common mistake that often made by
students is the using of incorrect-formula to
conceptualize the height and pedestal of two-
dimensional. According to Bahr and Bossé
(2008), students must learn mathematics by
understanding, actively build new knowledge
from previous experience and knowledge.
Learning by understanding is important to
enabling students to solve the new problems
that will inevitably face in the future.

The student’s mathematics intuition as
the research findings is in line with some
opinions which state that the creative thinking

in the mathematics subject is a combination
of the logical and divergent thinking based on
intuition with the indicators of fluency, flexi-
bility, and novelty, one of the creative per-
sonal characters is characterized by an intui-
tion ability — an individual needs two mathe-
matical thinking skills, namely: the abilities of
intuition and analytic thinking.

Conclusion

Based on the findings and discussion,
the researchers conclude some points of the
research. The category of student’s creative
thinking ability based on the Big Five per-
sonality is 'moderate or high'. The level of
student’s creative thinking based on the Big
Five personality is 'very creative, creative,
quite creative or less creative'. The student’s
cognitive knowledge based on the Big Five
personality is drawing, designing, ascertaining,
dividing, reasoning, analogy, imagining, util-
izing, solving, understanding, determining,
mentioning and using trial and error.
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Abstract
This study is aimed at estimating the difficulty level of essay tests and the accuracy of students’ ability in
Real Analysis essay test using the Rasch model with the QUEST program and R 3.0.3 package eRm
program. The population in this study was all students of the Department of Mathematics Education,
Universitas Pancasakti Tegal in the academic year 2016/2017, who were enrolled in the Real Analysis
course. The data were analyzed using the R 3.0.3 package eRm program and QUEST program. The
students’ ability was obtained from the result of the course final exam of the first Real Analysis course.
The analysis shows that: (1) by using Rasch model for partial credit scoring, the difficulty level shows that
100% of essay questions in Real Analysis final exam is categorized as difficult, (2) the estimation of
students’ ability in Real Analysis course using Rasch Model with CML method is better than the

estimation of students’ ability using Rasch Model with JML approach.
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Introduction

One important component in the for-
mation of quality human resources is educa-
tion. The most important factor to be able to
compete globally in the 21st century is educa-
tion. According to Mardapi (2012, p. 12),
efforts to improve the quality of education
can be pursued through improving the quality
of learning and the quality of the assessment
system. Thus, in the process of education in
Higher Education, for example in learning
mathematics must strive to implement the
learning process and assessment as well as
possible. A good process of learning mathe-
matics can certainly be done by providing
flexibility for students to develop and explore
their abilities.

Today, education in Indonesia is still
considered very low, especially for mathe-
matics. Even though mathematics is the main
science taught from elementary school to uni-
versity. This indication can be seen from the
low student achievement in each academic
year. Ironically, mathematics is a subject that
is not liked. Many students are afraid of math-
ematics. For them, math is like a frightening
enemy they want to avoid. Schwartz (2005, p.
1) suggests the basic success of mathematics
education is to support the development of
intelligence in mathematics from a variety of
life conditions. Student's mathematical skills
in living conditions at the School can be seen
when students take the test. The implemen-
tation of the test is basically to assess the suc-
cess of students during the learning process.

This is an open access article under the CC-BY-SA license.
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The test is very necessary so that the educator
in this case the lecturer can know the stu-
dent's learning achievement after being given
the subject matter in the learning process.
Therefore, making a good test needs to be
pursued by considering the ability of students,
so that the tests carried out as a measuring
tool to test student achievement can reflect/
describe the true abilities of students.

Students of the Mathematics Education
program at Universitas Pancasakti Tegal all
this time consider the most difficult subjects
to be Real Analysis. Real Analysis comprises
deductive and axiomatic topics. Previous ob-
servation on the performance of students of
Universitas Pancasakti revealed the students’
ability in this course is relatively low. It is indi-
cated by their ability to prove a convergent
sequence yet, they found it difficult in solving
some problems related to convergent se-
quence as there are many theorems are in-
cluded.

Student learning evaluation activities are
one of the important tasks that must be done
by lecturers. In the field of education, evalu-
ation of student learning achievements is con-
ducted to determine the progress of students
in the curriculum that has been taught. One
effort to evaluate students is to give exami-
nations in the middle of the semester and at
the end of the semester. However, sometimes
giving questions that are too difficult or too
easy causes it to be difficult for lecturers to
distinguish students' abilities. Therefore, an
analysis of exam questions is needed in the
hope that the exam results present the ability
of students.

Evaluation is a series of activities in im-
proving the quality, performance, or produc-
tivity of an institution in carrying out its pro-
gram. Through evaluation, information about
what has been achieved and which have not
will be obtained, then this information is used
to improve a program. According to Tyler
(1950), evaluation is a process of determining
the extent to which educational goals have
been achieved. According to Griffin and Nix
(1991), evaluation is a judgment on the value
of the measurement results or implications of
the measurement results. Tyler emphasizes
the achievement of the objectives of a pro-

gram, while Griffin and Nix emphasize the
use of assessment results. Thus, the focus of
evaluation is a program or group, and there is
a judgment element in determining the suc-
cess of a program (Mardapi, 2012, p. 4).

The form of real analysis subject evalu-
ation is the midterm and the final semester
examination. The test is in the form of a de-
scription test, the advantages of the descrip-
tion form test are easy in the preparation.
This form of description will also train stu-
dents in expressing opinions both systematic-
ally and logically (Buckley, Winkel, & Leary,
2004). A lecturer will be able to find out
where the weaknesses of the students are in
the material that has been taught so that they
will give input on what things must be im-
proved. Scoring on the description form tests
takes a long time and is relatively more dif-
ficult so the form of the description test is
difficult to use for large-scale tests. An assess-
ment will be meaningful if the results can be
used to improve the quality of the learning
process. An assessment will be meaningful if
the results can be used to improve the quality
of the learning process (McMillan, 2005).

The existence of the midterm and final
semester exams in the Real Analysis course is
to evaluate the ability of students. Some the-
ories and models that can be used to analyze
test items are the ones with the Rasch Model.

In this study, Rasch model was employ-
ed to analyze test items. According to Imaroh,
Susongko, and Isnani (2017), the items para-
meter does not depend on the sample. Fur-
ther, Ningsih and Isnani (2010) revealed the
different reliability levels of essay test items
analyzed using Item Response Theory model
(1PL, 2PL, 3PL) and Rasch model.

The concept of objective measurement
in the social sciences and the assessment of
education, according to Wright and Mok
(2004), must have five criteria, namely: (1)
producing linear measurements with equal in-
tervals, (2) exact estimation process, (3) iden-
tifying inaccurate (misfits) or uncommon i-
tems (outliers), (4) able to handle missing da-
ta, (5) produce measurements that are inde-
pendent of the parameters studied. Of the
five conditions, so far only the Rasch model
can fulfill these five conditions. The quality of
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measurements in the assessment of education
carried out with the Rasch model will have
the same quality as the measurements made in
the physical dimension in the field of physics
(Sumintono & Widhiarso, 2015). In meas-
uring modern test theory, the Rasch model is
seen as the most objective measurement mod-
el. The use of the Rasch model in measuring
education has advantages in specific objec-
tivity and the stability of high grain parameter
estimates (Wu & Adams, 2007).

The main characteristic of the Rasch
Model is that this model considers all re-
sponses of a test taker regardless of the se-
quence in solving the problems. It means that
the level of difficulty of each test item is not
necessarily in consecutive order. The main ad-
vantage of the Rasch model is that the mental
process used by participants in solving the
problems is more accurate. Moreover, com-
pared to other models (particularly classical
test theory) this model has the ability to
predict the missing data based on a systematic
response pattern. This model has been ap-
plied to mathematics and reading tests, e.g., at
the National Assessment of Educational Pro-
gress (NAEP) (Susongko, 2014). This model
is also suitable for analyzing personality scale
responses that have a multi-point scale.

Unlike the Rasch model which includes
all responses without considering the se-
quence in solving the problems, the Grada-
tion model requires sequential responses of
the test takers from a low to a high category.
In the Gradation model, the level of difficulty
of each test item is arranged in sequence,
while in classical test theory, the pattern of
students’ answers is not considered as classical
test theory merely considers correct and
incorrect answers. Gradation model is suitable
for a course that requires regularities or se-
quential responses of each test item, such as
mathematics, physics, and chemistry.

According to Lababa (2008), one of the
oldest test theories about behavioral assess-
ment is classical true-score theory. Classical
test theory has an easy application. Moreover,
it is a practical model to describe how meas-
urement errors can affect the observed score.

Quantitative item analysis emphasizes
the analysis of internal test characteristics

through empirically obtained data. Internal
characteristics include test item parameters
which are the level of difficulty and discri-
mination power of a test.

Rasch model is a dichotomous scoring
model that merely has two categories, namely
the correct answer with a score of 1 and the
incorrect answer with a score of 0. Currently,
it has been developed more extensively in
polytomous scoring. According to Retnawati
(2014, p. 32), the polytomous scoring model
is an item response model that has more than
two scoring categories. In the Rasch model, it
is assumed that all items have the same discri-
mination index (Isgiyanto, 2011).

To deal with polytomous data with vari-
ous ranks, a new type of analysis of the Rasch
model is developed, namely the Partial Credit
Model. However, the main purpose of the
Rasch model is to create a scale measurement
at equal intervals. Meanwhile, as the raw
scotes are not shown in interval form, the
scores cannot be used directly to interpret the
students’ ability. Rasch model requires both
per person score data and per item score data.
These two scores become the basis for esti-
mating true scores that indicate the level of
individual ability as well as the degree of dif-
ficulty of the test.

Rasch modeling uses both per person
score data and per item score data. These two
scores become the basis for estimating true
scores that indicate the level of individual abil-
ity as well as the degree of difficulty of the
test. The advantage of the Rasch Model com-
pares to other models, particularly classical
test theory, is the ability to predict the missing
data, based on a systematic response pattern.

Some studies had been carried out re-
lated to the use of the Rasch Model in ana-
lyzing test items. A study by Kurniawan and
Mardapi (2015) showed that the Rasch model
provides complete information about test i-
tems, including its difficulty level. This study
is aimed at estimating the difficulty level of
the essay test on the first Real Analysis course
by using the Rasch Model and describing the
estimation of students’ ability in Real Analysis
course by using the Rasch Model, QUEST
program, and R 3.0.3 package eRM program.
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Method

This research is an explorative descrip-
tive study of data sets of items and responses
of participants in the semester's final exami-
nation of the real analysis subject in the aca-
demic year 2016/2017. This research is a
post-hoc diagnosis that is described as a retro-
fitting approach (Gierl, 2007). The retrofitting
approach is carried out through analysis of the
items and item response data in the final
semester exam in the real Analysis 2016/2017
academic year.

Some studies have implemented the
Rasch model by involving 30 to 300 students
as the sample (Bond & Fox, 2007; Keeves &
Masters, 1999). The subject of this present
study was 82 students of Mathematics Edu-
cation Department of Universitas Pancasakti
Tegal in the academic year 2016/2017 who
took the first Real Analysis course.

The sampling technique used in this
study is purposive sampling. It is one of the
non-random sampling techniques where the
researcher determines sampling by specifying
specific characteristics suitable with the objec-
tives of the study so that it is expected to
answer the research problems. Based on the
explanation of the purposive sampling, there
are two things that are very important in using
the sampling technique, namely non-random
sampling and setting specific characteristics
according to the research objectives by the
researchers themselves.

The instrument used in this study was
the final exam test on the first Real Analysis
course. The test items include the introduc-
tion material, Real Numbers, Sequences and
Series, and Limit (Bartle & Sherbert, 2000).

Rasch model was applied to analyze the
collected data. This analysis resulted in a de-
scription of the difficulty level of the test
items. By using the eRm package in R Pro-
gram version 3.0.3, the analysis generated the
estimation of item parameters on the exam of
Real Analysis. :

Measurement modeling explains the
procedure of how to organize raw scores into
more meaningful information. Moreover, it
can utilize a mathematical model that can in-
terpret raw scores into a score that provides
more valid and accurate information. The

analysis of raw scores leads to a new finding:
the opportunity for students to correctly an-
swer an item is the same as the comparison of
students’ ability and the difficulty level of the
test items.

P, (@)
P,,(8)+P,(8)

— sxp(By—&;, ) [:1]
1+exp (B —&;,) T

(Bryan, 2004)

P, (6)=

OCFs (Ogive Curve Function) become
a prototype of Rasch model development for
polytomous items. Ifiis a polytomous item
with score category = 0, 1, 2,. . ., mi, then the
probability of participant n with score x on
item 1 is later described in Category Response
Function (CRF), which is illustrated in the
following equation (Glas & Verhelst, 1989):

expl51o(60 — 6,)
o [EXP [Efzu{en - al}"}]]

P (8)= e (2)

Equation (2) can be elaborated by the
number of categories in the test items. For
example, if a scale has three categories of the
score of 0, 1, and 2, then there will be a cate-
gory (j) as many as three individual probability
equations for each category. Probability in
category 0 is:

1

Fiol8) = T exp(6, — G1) + expl(6y — By) + (B — G2)] o (3)

Probability in category 1 is:

expl 8, — d,) .
1+eplf, — o, +epllb, —0,) + (6, —d,0] "

Py (8= 1)

Probability in category 2 is:
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In the probability of category 0, there is a
number 1 in the numerator since Rasch Mod-
el requires the following equation:

E_?:I}(é —d;)=1 .. (6)
(Glas & Verhelst, 1989)
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Findings and Discussion

The parameter of the difficulty level of
test items has the same value interval as the
parameter of participants’ ability (), which is
bi; = 0. The bi; value ranges from - to +00.
However, the values which are practically (or
rationally) used are only between -4.0 to +4.0.
It means that the more negative the difficulty
level of an item or close to -4, the easier the
problem. On the other hand, the more posi-
tive the difficulty level or approaching +4, the
more difficult the problem (Naga, 2003, p.
224).

In case the parameter of the difficulty
level of a test item meets 4 < -2, the item is
then categorized as a very easy item. If it
meets -2 < 4; < 0, the item is then categorized
as an easy item. Furthermore, if it meets 0 <
< 2and b, = 2, the item is then categorized as
a difficult and very difficult item, consecu-
tively (Hambleton, Swaminathan, & Rogers,
1991).

The analysis of the question number 1
showed that &1 = 0.861, 812 = 0.374, and 613
= 0.45. It implies that the difficulty level of
the first, second, and third steps is included in
the difficult category. In question number 2,
the difficulty level of the first step is included
in the difficult category (8,1=1.731), while the
difficulty level of the second step is identified
as very difficult (8,,=2.787). In question num-
ber 3, the results obtained were 65=1.149
and 85= 1.796, which suggest that the dif-
ficulty level of the first and second steps can
be included in the difficult category. The ana-
lysis of question number 4 resulted 64=-0.363
and 84=-0.963. It indicates that the difficulty
level in both steps is in included in the easy
category.

The results showed that there are three
categorties (D12, 21, O41) which are identified as
easy, one category (O11) is identified very easy,
and six categoties (D, Os1, O3, Ou, bsi, and &
0sy) are categorized as difficult. In general, the
score of difficulty level of those items was
0.594, thus the four test items were identified
as difficult.

It can be inferred from the aforemen-
tioned results that the final exam items of
Real Analysis course are categorized as dif-
ficult for the participants, even though all

topics in the questions had been discussed
during the course. The value of the difficulty
level of item varies (typically) from about -2.0
to +2.0. Item number 1 with sub-topic of the
Completeness of Real Numbers was identified
as a difficult item. Likewise, item number 2
and item number 3 with sub-topic of the
Limit of a Sequence and the Theorems of
Limit of a Sequence, respectively, were cate-
gorized as difficult items. On the contrary,
item number 4 with sub-topic of the Theo-
rems of Limit of a Sequence was identified as
an easy item. To make it clearer, Figure 1,
Figure 2, and Figure 3 present the questions
in the test and the sample of student’s an-
swers.

From the students’ answers which are
presented in Figure 1, Figure 2, and Figure 3,
it can be foreseen that the student was in-
capable to solve the problems number 1, 2,
and 3 systematically, because of the incapacity
in understanding some theorems and define-
tions which are related to the problems. The
students could not recognize and analyze the
relation between the theorems and defini-
tions.

Figure 1. Student’s answer on Problem 1

Copyright © 2019, REiD (Research and Evaluation in Education), 5(2), 2019 - 99

ISSN 2460-6995



Estimation of college students’ ability on real analysis conrse...

Isnaini, Wikan Budi Utami, Purwo Susongko, & Herani Tti Lestiani

Figure 2. Student’s answer on Problem 2

Figure 3. Student’s answer on Problem 3

It is presented in Figure 4 that in the
fourth problem, the student seemed to com-
prehend the topic. The theorems related to
sequences and series were analyzed before the
implementation for solving a problem. It can
be seen from the sample in which the student
could use the theorems systematically as
suggested in solving the problem.

Figure 4. Student’s answer on Problem 4

The result of the analysis showed that
the ability of the test participants was quite
diverse. In fact, merely a small number of
students can solve questions number 1, 2, and
3 correctly. Most of the students could not
determine specific theorems and definitions
to solve the problems, especially in the second
and third problems. In contrast, most of the
students already understand the theorems
used to solve the fourth problem, which are
the sequences and series theorems, even
though they faced a difficulty to analyze the
theorems.

The estimation of the students’ ability is
presented in the interval scale (-3, +3). The
category score in Rasch Model shows the
number of the required steps to solve an item
correctly. A high score indicates a good ability
category. On the contrary, a low score indi-
cates a low category of ability as well. The
output of the estimation of ability parameter
obtained from QUEST program and the
package eRM with partial credit modeling or
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Rasch Model is used to illustrate the com-
parison between the students’ ability esti-
mated using the Joint Maximum Likelithood
(JML) approach with the package eRM and
those estimated using the Conditional Maxi-
mum Likelihood (CML) approach with the
QUEST program.

In JML approach, the students’ ability
could not be expressed in score 0 and score
100. Meanwhile, in CML approach, the stu-
dents’ ability can be expressed in score 0 (ap-
proximately a value of -3.09) and score 100
(as approximately a value of 85). Therefore, it
can be inferred that Rasch Model using CML
approach is more suitable than Rasch Model
using JML approach to estimate the students’
ability in understanding the subject-matter.

The result of analysis meets the
OutfitMSQ criteria if the value is 0.035 <
OutfitMSQ < 3.239. The analysis resulted a
value of 0.5 < OutfitMSQ < 1.5, thus it ful-
fills the range of OutfitMSQ. The criteria of
INFIT MNSQ is 0.5 < MNSQ <1.5. Accord-
ing to the mean value and the standard
deviation of Rasch model, the CML approach
with the package eRM is eligible since the
mean and the standard deviation meets the
criteria. On the contrary, the JML approach
with Quest program is less appropriate as
indicated by the mean and the standard
deviation that do not meet the criteria.

In conclusion, the result of analysis on
the estimation of students’ ability reveals that
the estimation of students’ ability using Rasch
model with CML approach and eRm program
is more accurate than the estimation of stu-
dents’ ability using Rasch model with JML ap-
proach and QUEST program. Similarly, based
on OutfitMSQ, Rasch model using CML ap-
proach with eRm program has better perfor-
mance than Rasch model using JML approach
with Quest program.

Conclusion

Based on the results and discussions, it
can be concluded that the essay test items on
the first Real Analysis course that have been
tested to the students of Mathematics Edu-
cation Department, Universitas Pancasakti
Tegal can be classified as a good test. Besides,
the students’ ability can be estimated precisely

by using Rasch Model with CML approach
and eRm package. The estimation of
participants’ ability was quite diverse. A small
number of students can solve questions num-
ber 1, 2, and 3 correctly despite these ques-
tions were classified difficult. Meanwhile,
most of students already understand the theo-
rems used to solve the fourth problem. The
students are capable to apply the theorems
systematically to solve the fourth problem.
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Abstract

The aim of character development is essential to know, especially for kindergarten pupils. It might help
teachers in developing students and offering helps and services. Thus, an assessment model is needed to
identify children's character development easily and accurately. This study aims to (1) develop an
assessment model for evaluating kindergarten pupils’ character which is considered valid, reliable, and
fulfill the criteria of goodness of fit statistic, and (2) know the characteristics of an authentic assessment
model instrument to assess the achievements of eatly childhood characters in kindergarten. This research
used Plomp’s Research and Development Model. Data were collected using a questionnaire, docu-
mentation, interview, observation, and Focus Group Discussion. The validation was proven by the expert
judgment with the Aiken’s V formula and the reliability was estimated with Cronbach’s Alpha. The
validation construct and reliability were examined using Exploratory Factor Analysis, followed by
Confirmatory Factor Analysis to ensure the result. Furthermore, the results of this research show that (1)
the assessment model developed is ASOKA. This model is considered valid and reliable as it meets the
criteria of goodness and fits the statistic; (2) the characteristics of an authentic assessment model
instrument to assess the achievements of eatly childhood characters in kindergarten are: (a) with the index
of Aiken's V analysis results of 0.901, the content validity is considered high; (b) the insttument construct
validity has fulfilled the criteria of goodness of fit statistic; (c) as seen from Alpha Cronbach value
coefficient 0.914, its instrument reliability is considered good enough.

Keywords: ASOKA model, anthentic assessment, pre-school student
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Introduction by using sharp things) which may cause death.
Those various conflicts arising today are not
only triggered by the economic crisis, but also
by the moral crisis. Given these circum-
stances, the educational institution is the first
institution to be questioned. One of the rea-
sons that can be put forward is that educa-
tional institutions are the most effective
means of strengthening the character of the
nation. Besides, the character is also a bench-

Education in Indonesia is still encoun-
tering an unfavorable situation, particularly
when it is being related to the low quality of
the educational process and outcomes as well
as the nation’s weak characters (Abidin, 2012).
Many issues reflect weak characters, one of
which is the brawl among students which is
unexpectedly worrying. Another worse exam-
ple is the nglithih (viciously hurting someone

This is an open access article under the CC-BY-SA license.
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mark of educational success. Based on the
historical research of all countries in the
wortld, education has two main purposes: to
guide young people to be intelligent and to
have virtuous behavior (Lickona, 1991, p. 5).
The educational purposes are not limited sole-
ly to intelligence. Character is another impor-
tant purpose of education. The existing edu-
cation is supposed to be able to create highly
intelligent students with the best character.

In addition, education is again the most
essential aspect of the quality improvement of
Indonesian people. Referring to its basic role,
education is a path of human quality improve-
ment that emphasizes the formation of basic
quality, such as faith, piety, personality, intelli-
gence, and so forth (Naim, 2012, p. 25). On
the other hand, education has a very strategic
value in improving the quality of the nation.
Thus, breakthroughs to develop the character
of the nation through character education
programs need to be reformulated.

As might have known, character edu-
cation is not a new thing in the national edu-
cation system, since the objectives of the na-
tional education, as stated in all laws, substan-
tively contain character education, despite the
different formulas. The characters which are
developed within the system are not just a
horizontal relationship between individuals
with other individuals, yet it also deals with
the vertical relationships between individuals
and Allah Swz In this case, faith becomes the
core of a man while he is controlled by his
belief/faith (Majid & Andayani, 2011, p. 65).
Thus, in Islamic educational institutions, faith
becomes the target of education. Similarly, in
the formulated character education refer-
ences, religious values become the main target
that must be developed for each learner. Con-
ceptual character education manuscripts have
been designed in such a way to produce the
character of human beings. It is reflected in
the 2005-2025 National Long-Term Develop-
ment Plan which places character education as
the first mission to realize the vision of na-
tional development. Hence, character building
is meant to make particular groups realize the
well-mannered society with noble characters.

Concerning the effort to realize char-
acter education as mandated in the National

Long-Term Development Plan, the character
building has been stipulated in the function
and objectives of national education, as in the
Law of Republic of Indonesia No. 20 of 2003
on National Education System. Thus, the
National Long-Term Development Plan and
the Law on National Education System are
solid foundations for implementing the opera-
tion of cultural education and nation character
as the priority program of National Education
Ministry 2010-2014, as outlined in the Nation-
al Character Education Action Plan.

Based on the data obtained on imple-
mentation of the character education in Kin-
dergarten or Raudhatn! Athfal, character educa-
tion had not been implemented optimally. It
is in line with the findings of Zuchdi (20006,
pp- 92-93) which concluded that the context
of school education has not fully supported
the implementation of character education,
especially the achievement in implementing
character education at the kindergarten level,
and only four skills were managed to be de-
veloped, namely greeting, being friendly, help-
ing others, and asking for help politely. In
achieving the mission of developing people’s
characters, each related institution, starting
from families, educational institutions, and
communities should take their roles based on
their own capacities. Concerning character
development in kindergartens as the initial
formal education, schools and teachers at-
tempt to integrate values in the character
education through lessons and school envi-
ronment, and there should be assessment
systems that can monitor the character devel-
opment of early learners in kindergartens.

The learners’ cognitive development
has been the focus of almost all teaching stra-
tegies. In this context, it is not easy to develop
the affective and psychomotor aspects of
learning (Suyadi, 2013, p. 189). The affective
learning strategy will be useful to improve
learners’ attitudes during learning activities
(Hamruni, 2009, p. 20). It is developed based
on the behavioral psychology with stimulus-
response (s-r) concept to form new behavior
(attitude). Thus, the affective strategy aims to
develop values in character education. In
other words, the affective aspect will strongly
influence the learners’ feelings or positive
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emotions, so teachers will view the learning as
‘a process to become’ rather than ‘the results’
(Suyadi, 2013, p. 190). Thus, an assessment
model that can be used to track the character
building in a learning process is needed. To
serve the purpose, the authentic assessment is
the best assessment that can be used.

The authentic assessment is based on
the real-life context and requires multiple ap-
proaches to solve a problem. This assessment
involves performance measurement which re-
flects the learners’ competencies as observed
in their learning, achievement, motivation,
and attitude (O’Malley & Pierce, 1996, p. 4).
The competencies to achieve are attitude,
knowledge, and skill, based on the recom-
mended national standards (Law of Republic
of Indonesia No. 20 of 2003 section 35 verse
1). In other words, this type of assessment
monitors and measures learners’ competen-
cies in multiple problem-solving situations in
a real-life context. It is expected that this au-
thentic assessment model can be a solution to
provide an excellent assessing system and the
instruments can be easily used by teachers and
accurately measure learners’ performance in
kindergartens (Taman Kanak-Kanak or TK) and
Randlatnl Athfal (RA).

During the preliminary study, a survey
and interview were conducted to 21 partici-
pants from TK and RA principals and teach-
ers from June to September 2014 in several
kindergartens in Sleman regency, Yogyakarta.
The result shows that 70% of teachers had
not implemented a proper assessment of
learners’ learning, 40% of teachers revealed
that they regarded the assessment only as bur-
densome administrative duties, and 80% of
teachers and TK and R4 did not have proper
assessment instruments. The assessment in
character education should be carried out in-
tegratedly and continuously, that is by obser-
vation, task completion, conversation, and
task submission to provide a conclusion for
the achievement of indicators for character
values. The preliminary study also revealed
that the majority (65%) of TK/RA teachers
determined the level of children’s character
achievement based on the teachers’ personal
perception, knowledge, and interpretation,
and not based on daily recorded data. It then

An anthentic assessment model to assess kindergarten...
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resulted in the teachers’ unawareness in learn-
ing the achievement level of children’s charac-
ter development confidently; particularly on
whether it has developed optimally or not.

Besides, it can be seen that although
character values have been integrated into the
daily activity plans, teachers remain depicting
hesitance in determining the decision on the
achievement level of children’s character de-
velopment because the indicators employed in
the children’s character development assess-
ment tend to be too broad and not specified
in details. Thus, it is necessary to have an as-
sessment model that can be applied specifical-
ly to identify children’s character development
easily and accurately, so that teachers can pro-
vide assistance and service to students to de-
velop their potentials and characters accord-
ing to each child’s developmental needs. With
appropriate assessment options, teachers will
be able to detect each child’s developmental
achievements appropriately.

Based on those descriptions, the model
developed in this study is an authentic assess-
ment model to assess the character achieve-
ment level, including: (1) the theoretical for-
mation of TK/RA children’s character dimen-
sions in the construct of the assessment mod-
el; (2) the development of an authentic assess-
ment model instrtuments from the construct
of an authentic character assessment model.

Authentic Assessment in Early Childhood
Learning in TK/RA

Early age children, including those in
TK and RA, are in the period of growth and
development. Early childhood comprises of
various activities of motions, games, and ha-
bituations. Thus, the assessment of eatly age
children is done by observing their growth
and developmental stages, then comparing
them with the indicators. Previous studies
(Edgington, 2004, p. 149; Suyanto, 2005, p.
194) state that an assessment of eatly age and
kindergarten children is a process of observ-
ing, recording, and documenting the chil-
dren’s performance and work (Jamaris, 2004,
p. 119), skills attitudes, and performance.

An early childhood assessment aims not
necessarily at measuring the achievement and
achieving scholastic success, but rather ob-
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serving the level of the developmental prog-
ress and abilities that children have made in
their various actions, attitudes, performance,
and appearance. Thus, assessing early age chil-
dren’s characters in kindergartens does not
serve as a purpose to compare the children,
but to see and comprehend the development
of one child and the other. Jamaris (2004, p.
134) suggests that an observation must focus
on the child’s behaviors which are then com-
pared with their age. The assessment should
be sustainable and holistic, authentic, individ-
ual, natural, multi-sources, and multi-context
(Suyanto, 2005, pp. 195-196). The use of au-
thentic assessment to measure character can
be done by observing children’s performances
and comparing them with the children’s de-
velopmental level during the observation. To
gain accurate data on children’s development,
the observation may be done in a school set-
ting during in- or out-class activities.

Assessment of early childhood is con-
ducted in an authentic manner with real, func-
tional, and natural activities (Suyanto, 2005, p.
196). It is done to get an overview of the real
development of children’s abilities, by pre-
senting valid and comprehensive data through
record-keeping of children’s creativity in detail
about their strengths and weaknesses, as well
as significant events in their lives (Edgington,
2004, p. 147; Jamaris, 2004, p. 119).

An authentic assessment in learning is a
process or formal effort to collect informa-
tion on the important variables of learning as
evaluation materials and decision making by
teachers to improve the process and students’
learning outcomes (Herman, Aschbacher, &
Winters, 1992, p. 95; Popham, 1995, p. 5). In
this description, it is understood that an au-
thentic assessment involves learners in pur-
poseful and meaningful authentic assessment.

The term ‘authentic assessment’ was
first introduced by Wiggins in 1988 in the
journal Phi Delta Kappa entitled ‘Authentic
Assessment’ (Zaenul, 2001, p. 4). The assess-
ment is also known as an alternative assess-
ment, in contrast with its more widely known
traditional counterpart of the traditional as-
sessment in the form of a paper and pencil
test. Due to this case, the idea of the alterna-
tive assessment raises more serious attention

and becomes the turning point of the wide-
spread discussion of authentic assessment.

An authentic assessment is considered
as an effort to integrate the learning achieve-
ment measurement with the overall learning
process. It must be noted that the assessment
itself is a part of the learning process as a
whole. Therefore, TK/RA teachers should
learn about the purpose of the authentic
assessment and be able to apply it in the
learning process to make it more effective.

Sometimes, the term ‘authentic assess-
ment’ is interchangeable with other terms.
That is an alternative assessment referring to
the process of assessing students’ behavior
performance on a multidimensional basis in
real situations. In other words, alternative
assessment can be defined by using non-
traditional approaches to measure students’
performances and learning outcomes.

An authentic assessment typically in-
volves a task for learners to display and
assessment criteria or a rubric to assess the
task performance. Arends (1997, p. 284) de-
fines an authentic assessment as a process to
assess students' performance in carrying out
certain tasks in real situations.

From those statements, it is concluded
that the assessment to assess young learners’
characters in TK/RA is categorized as an au-
thentic and classroom-based assessment. A
classroom-based assessment will be able to re-
veal the learners’ real conditions in the class-
room (Stiggins, 1991, p. 8). This authentic and
classroom-based model is appropriate for as-
sessing the child's character achievement con-
sisting of 14 characters. An authentic assess-
ment is a comprehensive assessment process
(encompassing all aspects of learning), con-
tinuous and inseparable from the learning
process, aiming to determine the progress and
achievement of students and to improve the
planning, process, and learning achievement.

Character Values Developed in TK/RA

The character values developed in TK/
RA are based on the opinions of experts (Bar-
On, 2000, 2005; Gardner, 1996; Thorndike,
Hagen, & Sattler, 19806). Further, through the
FGD consisting of two experts in character
education and five other experts, three aspects
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were selected, namely spiritual, personal, and
social aspects. In the development of charac-
ter values which had been validated by expert
judgment, the three aspects were developed
into 14 characters values: faithful, worship-
ping ritual, humane, honest, patient and mod-
est, brave and confident, disciplined, creative,
independent, caring/empathy, tolerant, co-
operative, and polite and humble. Each of
these characters is explained as follows.

Faithful

Being faithful is the first character in-
stilled in every Muslim child. It can be seen
from the way Muslims welcoming their new-
born by reciting adzan in the baby’s right ear
and zgomah in the left ear. It is evidence that
the first and foremost value developed by
Muslims is believing in God (Allah) (Marzuki,
2015, p. 32). Being faithful in this context is
linked with rukun iman (the pillars of faith).

Worshipping Ritual (Hablun minallah)

Worshipping ritual is a part of sharia
(Islamic law). The Prophet Muhammad Saw.
taught that after zaubid (believing that Allah is
the One and Only God) comes sharia in the
form of worship and muammalah (humanity)
(Marzuki, 2015, p. 45). Worshipping can be
defined as rules regulating the direct relation-
ship (ritual) between human beings and Allah
(Ash-Shiddieqy, 2009). In other words, the
character-building through worshipping ritu-
als is simplified by implementing six pillars of
faith and five pillars of Islam.

In this study, the discussion of worship
and muamalah are separated into the character
values that must be instilled in students of
TK/RA. Based on Islamic teaching, every-
thing conducted by Muslims can all be count-
ed as worship, when it is intended as a form
of devotion to Allah Swz Thus, the term wor-
shipping ritual is used. Worshipping ritual is
associated with the implementation of the
Five Pillars (rukun Islam).

Humanity (Hablum minannas)

The Islamic character is divided into
two parts: the character of Khalik (Allah Swz.)
and the character of beings (other than Allah)
(Marzuki, 2015, p. 32). The character of be-
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ings can be broken down into several types,
one of which is the character of fellow hu-
mans (bablun minannas).

Muamalah means treatment or action
towards others, the relationship of interests
(Munawwir, 1997), and muamalah means ac-
tion between humans and other than humans.
The actual activity is difficult to distinguish
from the character of the social aspect, but in
this study, performing muamalah (hablun minan-
nas) is doing an activity which have something
to do with other people is related to behavior
in Islamic teachings, namely, those contained
in the Qut'an and/ ot al-hadits.

Honesty

Honesty literally means straight heart,
not lying, not cheating. Honesty is an im-
portant value that must be owned by every-
one. Honesty is not only shown verbally, but
it is reflected in everyday behavior (Naim,
2012, p. 132). Honest character must be in-
stilled from an early age by using various ap-
proaches and setting exemplary behaviors.

Patience and Modesty

Being patient means being able to re-
frain from anger. Patience is a positive char-
acter that must be instilled in children early
on. It is the ability to control oneself. Armed
with patience, a child will be able to resist the
inner impulse and think before acting. It will
guide the child to do the right things and less
likely to take actions ending in bad results
(Naim, 2012, p. 56). By instilling patience, it is
expected that children will be able to wait
patiently without easily getting upset, and they
are willing to wait their turn orderly (queuing).

Modesty is a way of life that is not ex-
cessive. Modesty is the inner attitude of a pet-
son who fully believes that God enlarges the
sustenance of his servants, so he becomes a
servant of God who is impervious and satis-
fied with what has been earned so far
(Munawar-Rachman, 2015, p. 373).

Bravery and Confidence

Being brave and confident are impor-
tant characters that should be instilled early
on. Being courageous is often associated with
self-confidence because it is believed that
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courage grows from a positive self-image. A
child with a positive self-image will be coura-
geous to try tackling difficult things or chal-
lenges. The child has the confidence that he is
able and, therefore, he is willing to try. Con-
fidence is an attitude of believing in one’s
ability (self-ability). Confidence removes wot-
ry in conducting one’s action. Confidence fos-
ters a sense of freedom to do as he desires
and at the same time fosters a sense of re-
sponsibility for his actions. It also fosters a
sense of achievement and fosters the ability to
recognize the advantages and disadvantages
of oneself. Louster (2002, p. 4) describes a
person with self-esteem as a selfless person
who does not need the encouragement of
others, always being optimistic, and happy.
According to Schiller and Bryant (2012, pp.
76-77), self-confidence is someone's ability to
weigh choices and make the decision to
choose one choice freely and consciously.

Self-Discipline

Self-discipline is shown when students
respect and do a system requiring people to
obey provisions, orders, and regulations in
pursuance. In other words, self-discipline is
an attitude of obeying established regulations
and provisions without any intention/expec-
tation of rewards (Naim, 2012, pp. 142—-143).

Self-discipline is an intended influence
to help children deal with their environment.
Self-discipline is developed from the need to
maintain the stabilization between individuals’
tendencies and intentions to achieve their
goals in regard to environmental expectations
(Semiawan, 2008, pp. 27-28). Self-discipline
stated in this study is children's willingness to
correctly adhere to the rules.

Creativity

Creativity is one of the most essential
character values. By possessing creative char-
acter, a child may experience a dynamic life.
His mind is constantly developed and he con-
stantly conducts activities to explore valuable
things (Naim, 2012, p. 152). Creativity is an
attitude and action reflected in innovation in
many aspects of problem-solving. Thus, a cre-
ative person can always find better new ways
with diverse results compared to the previous

ones (Suyadi, 2013, p. 8). Creativity becomes
an essential character for early-aged children.

Self-Independence

Self-independence is the ability to be
independent without relying on other people
(Marzuki, 2015, p. 98). It is an essential char-
acter that needs to be instilled from an early
age. By instilling a sense of independence, it is
hoped that children will be initiated in doing
things they should be able to do by them-
selves. As a result, they will be skillful in life.

Caring/ Empathy

Caring is an attitude that shows tenden-
cies on problems, situations, and conditions
occuring in the children’s surroundings by be-
ing involved in them. Being emphatic is re-
flected in the way children intend to be treat-
ed. It is in line with Schopenhauer (1997, p.
190) who states that caring is based on a prin-
ciple: "Treat others the way you want to be
treated'. Children who care are those who
move to do something to inspire, change, and
do good deeds to surroundings. Caring usual-
ly comes from loving. To develop a sense of
caring, as in other moral values, learning in-
volving approaches of developing three char-
acters aspects 1i.e. knowing, feeling, and acting
needs to be done (Lickona, 1991, p. 312).

Tolerance

Tolerance is one of the essential char-
acters to be instilled from an early age. By in-
stilling tolerance at an eatly age, children are
expected to accept diversity and believe that
God creates a variety of humans with various
perfections and lacks. Tolerance is a permis-
sive attitude toward disagreement or the abil-
ity to consider different opinions, attitudes, or
ways of life (Naim, 2012, p. 138). The devel-
opment of tolerance is due to willingness and
awareness to respect differences.

Responsibility

Responsibility is the main essential
character which need to be instilled at an early
age. The concept of responsibility in this stud-
y is the effort performed when completing
tasks. The tasks should be done at best, and
anybody performs the effort should take any
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possible risk. Moreover, he should be able to
solve any problem. In the literal meaning, it is
the ability to respond to something. A people-
oriented attitude is implied in the definition,
and it shows the attitude of actively respond-
ing to other’s needs (Lickona, 2004, p. 44).

Responsibility is defined by maximizing
one’s capabilities in an attempt of doing
something (Munawar-Rachman, 2015, p. 345).
With the responsibility character, it is expect-
ed that children can maximize their effort in
doing their tasks.

Cogperation

Cooperation stated in this research in-
cludes mutual cooperation and active partici-
pation in a work assigned in groups. The
sense of cooperation is shown in how chil-
dren do group tasks well, help others who
have not finished their tasks, and ask others
to play around together. Cooperation is devel-
oped by the principle of mutual respect and
affection. Cooperations also mean helping
each other in kindness and devotion as sug-
gested by Islamic provisions: #a'awun ‘ala al birr
wa al tagwa (Munawar-Rachman, 2015, p. 259).

Politeness and Humbleness

Politeness and humbleness are in one of
the main characters that should be instilled in
early childhood. The concepts of politeness
and humbleness stated in this paper include
the character of prioritizing values in be-
having and respecting others in the ways chil-
dren speak and act (Miskawaih, 1994, p. 81).

Humbleness teaches children to take
others' knowledge, strength, and other quali-
ties into account. Humbleness is politeness
and not arrogant (Munawar-Rachman, 2015,
p- 230). Human glory is measured by the
quality of their humbleness in life.

Method

This research and development employ
a set of stages suggested by Plomp (1997, p.
5) covering five stages: (1) the preliminary in-
vestigational phase, (2) the design phase, (3)
the realization/construction phase, (4) the
test, evaluation, and revision phase, and (5)
the implementation phase. There are two
main stages in this research: the research/
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pre-research stage and the development stage.
The pre-research activities include investiga-
tion, design, and construction, while the de-
velopment stage covers the activities of test-
ing, evaluating, and revising. The R&D model
by Plomp includes five stages: preliminary in-
vestigation, assessment model planning, and
designing, assessment instrument develop-
ment, assessing, assessment of evaluation
items, item assessment, and assessment imple-
mentation. The development procedure of
ASOKA (Authentic Character Assessment)
can be seen in Figure 1.

! Conceptusl Definftion |

v

[ Dperational Definition and Behavior |

| Contant Validity (Expert Judgement] |
v

Try Out land I ]

v

Constroct Wahdetion last (-—I

Figure 1. Development procedure of ASOKA

measure
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Findings and Discussion
Findings

The Theoretical Validation Result of ASOKA
Model

In the evaluation phase of the first
model of ASOKA, to prove the validity, the
content of the instrument was analyzed by the
experts which consist of assessment experts,
character education experts, PAUD/TK/RA
experts, and Islamic Education experts to
gather the expert judgment. The experts on
children's development psychology were not
included in this phase since the researchers
consider the assumption that they are re-
presented by the experts on PAUD/TK/RA.
The readability test was administered to teach-
ers of TK/RA and some TK/RA principals.

The wvalidation test was done to know
whether the assessment measure could meas-
ure the early age children's character develop-
ment, especially those in TK/RA level. The
explanation of the product evaluations from
expert judgment is described as follows.

Content Validity in_the ASOKA Model from
Experts

The first product validation of the
ASOKA model was carried out through ex-
pert judgment using the Delphi technique.
Validation is intended to make sure that the
developed ASOKA model instruments can be
used to detect the attainment level of TKK/RA
children. This Delphi technique was chosen
with considerations easier to do, more in-
depth input, and focused on the problem
under study.

Content validation analysis from ex-
perts/experts is done by using the formula of
Aiken’s V. The results of the analysis show
that the ASOKA instrument has a good re-
presentation related to the accuracy of the
indicators of the aspects and accuracy of the
items on the indicator. For the criteria for the
accuracy of indicators on the aspects assessed,
the Aiken validity index identifies that there is
1 (one) indicator that has a lower index than
the other indicators (<0.76), while the accura-
cy of the items on the indicator, the Aiken
validity index identifies six items, namely

items 1, 2, 3, 4, 10 and 22, have lower indices
than other items (<0.76). The six items were
then annulled and replaced with new items
after a long discussion with SMEs. Further-
more, the new items were reassessed by the
SMEs and the content validity index value (V)
= (.76 was obtained, so it can be concluded
that all the items in the ASOKA instrument
which amounted to 65 items met the content
validity.

The results of the discussion and input
from experts, as well as the final index ob-
tained, were then consulted with the pro-
moter and co-promoter. Some changes after
consultation with experts through the Delphi
method are as follows. (1) Changes to the
spiritual aspect, initially consisting of three
indicators, namely faith, worship, and hon-
esty, then changed places and new characters
emerged, namely, the changes were perfected
into faith, worship ritual (bablun minallah), and
petforming muamalah (hablun minannas), the
addition of indicators on the spiritual aspect
in the form of muamalah, actually will be a
little confusing with the social aspects, but in
muamalah, these special indicators are made
that are different from the social aspects. (2)
Changes in indicators consist of adding, com-
bining, adding a lot given to the character of
the faith by including six pillars of faith as a
whole, the addition of indicators is also on
creative characters, who previously could only
use three indicators, into five indicators. (3)
Amendment to the number of item state-
ments, previously 56 items, after summarizing
all entries from the seven experts to 65 items.
(4) Changes to the choice of terms of achieve-
ment of child characters, previously with the
term Not Developing (Belum Berkembang or
BB), Starting to Grow (Mulai Berkembang or
MB), Developing Expectations (Berkembang
Sesuai Harapan or BSH), and Developing Very
Good (Berkembang Sangat Baik or BSB), chang-
ing to Unappeared (Belum Muncul or BM),
Appearing with Stimulation (Muncul dengan Sti-
mulus or MS), Emerging Not Consistent (Mun-
cul Belum Konsisten or MBK), and Emerging
Consistently (Muncul Konsisten or MK).

The full explanation of the three aspects
of the character developed is as follows: (1)
spiritual aspects, including the character of
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faith, ritual worship (hablun minallah) and mu-
amalah (hablun minannas). (2) Personal aspects,
including honest, patient and simplicity, brave
and confident, disciplined, creative, and inde-
pendent. (3) Social aspects, including care/pa-
tience, tolerance, responsibility, cooperation,
courtesy, and humility.

Readability Test Results by Practitioners

The readability test of the ASOKA
instrument aims to ensure (1) the clarity of
clues, the scope of ASOKA components, the
language used, and the writing procedure and
appearance of the assessment in general from
the instrument, as a whole are understood by
prospective users, (2) the clarity of aspects of
character, (3) the clarity of character indica-
tors, (4) the formulation of communicative
statements, (5) the use of easily understood
sentences and words, (6) the clarity of assess-
ment rubrics, and (7) the written procedures
related to letter form, font size, format or
instrument layout.

This readability test activity involves
practitioners from the elements associated
with prospective users, namely teachers, heads
of TK/RA, assessment of readability using a
modified Likert scale with four choices,
namely a minimum score of 1 (cannot be
used), score 2 (can be used with little im-
provement), score 3 (can be used without im-
provement, and score 4 (ideal used). When
consulted with the guidelines the feasibility
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categorization of the model is included in
cither classification or it gives an indication
that the level of readability of this developed
instrument can be classified as good or fea-
sible to use.

Results of ASOKA Model Try-Out 1

Try-Out I involves 106 learners of
group B from six TK/RA in Yogyakarta, in-
cluding: RA DWP UIN Sunan Kalijaga, RA
Nurul Dzikri, TK Islam Tunas Melati, TK
Aisylyah Bustanul Athfal Taruna Alquran, RA
Masyitoh Ngeposari Gunung Kidul, TKIP
Salsabila Pandowoharjo-Sleman. The sample
of the limited test is determined by propor-
tional random sampling. The results of the
first try-out of the ASOKA model are ex-
plained as follows.

Spiritual Aspects

The achievement of the spiritual aspect
of TK/RA is represented by three TK/RA
with different characteristics, namely RA
Nurul Dzikri (RA-ND), TK Islam Tunas
Melati (TK-TM), TK Plus (full day) Salsabila
(TKP-SB). The distribution of assessment re-
sults on the achievement of children's charac-
ter in the three institutions RA-ND, TK-TM,
and TKP-SB as a representation of TK/RA in
Islamic education institutions can be seen in
the histogram in Figure 2.

Figure 2. Histogram of distribution of assessment of spiritual character achievement for each
component
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In Figure 2, it can be seen clearly that
the average achievement of the children's
character in the spiritual aspect is dominated
by the achievement of MBK (appearing in-
consistent), which is 65% -75%, whereas the
attainment of the MK (consistent emergence)
/culture is only about 10%. It proves that the
spirituality of the child is still in the develop-
ing stage and its appearance has not been con-
sistent, for this reason, it needs to be con-
tinually improved with various strategies to
instill it into the main character possessed by
each student.

Personal Aspects

The assessment results for the achieve-
ment of the children's character on the per-
sonal aspects can be seen in the distribution in
Figure 3. In Figure 3, it can be seen clearly

that the average achievement of the children's
character in this personal aspect is dominated
by the achievement of MBK (Muncul Belum
Konsisten or Emerging Inconsistently), which is
75%, while the lowest in the MK (Muncul
Konsisten or Consistent Appearance)/creative
character is only around 4%, while the highest
achievement is independent character, which
reaches 45%. It is a challenge for teachers to
grow the creative character of each student
through a variety of planned stimulation in
learning.

Social Aspects

The assessment results for the
achievement of the children's character on the
social aspects can be seen in the distribution
in Figure 4.

Figure 3. Histogram of personal character aspect achievement for each component
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Figure 4. Histogram of distribution of assessment results achievement of child characters on
social aspects
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Results of Analysis of 1V alidity and Reliability of
ASOKA Instruments

Contract validity testing is a test of val-
idity related to the level of the scale that re-
flects and acts as a concept being measured
(Hair, Black, Babin, & Anderson, 2010, p.
710). Analysis of construct validity on charac-
ter dimensions was carried out using Explana-
tory Factor Analysis (EFA) analysis. This ana-
lysis serves as a pointer to factors that can ex-
plain the correlation between variables.

Each variable has a value of loading fac-
tor that represents it. The value of loading
factors in EFA can be determined based on
the number of samples in the study (Hair et
al., 2010, p. 117). The adequacy of the num-
ber of observations of data can be identified
through the Kaiser-Meyer-Olkin (KMO) pa-
rameter with 2 KMO wvalue of > 0.5.

Correlations between multivariate vari-
ables can be identified by Bartlett's Test of
Sphericity parameter which must have signifi-
cance with p-value <0.05. The magnitude of
the correlation between multivariate variables
can be seen from the value of Measure of
Sampling Adequacy (MSA) with the value of
MSA > 0.5. The value of communal items has
acceptable limits which are above 0.30 (Mooi
& Sarstedt, 2011, p. 212). The results of the
correlation test between variables are pre-
sented in the output of KMO and Bartlett's
Test in Table 1.
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Table 1. The KMO and Barlett’s test
instrument of ASOKA on Try-out I

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of 0.868
Sampling Adequacy.
Approx. Chi-Square 1525.141
Bartlett's Test 01
Sphericity
phenem 000

In Table 1, KMO MSA (Kaiser-Meyer-
Olkin Measure of Sampling Adequacy) has a
value of 0.868. The MSA KMO value is good
since it is greater than 0.5 (KMO> 0.50). It
indicates that all character dimensions have
met the adequacy requirements of the number
of observations (data). Based on the Bartlert's
Test of Sphericity, it is obtained a Chi-Square
value of 1525.141 at the degrees of freedom
of 91 with the significance of less than 0.001
(<0.001). Based on the Anti-Image correla-
tion (AIC), the item having MSA value which
is less than 0.50 (<0.50) is not found, as
shown in Table 2.

Table 2. Values of AIC

Spiritual Aspect  Personal Aspect  Social Aspect
S1 0.774 P4 0.830 Sos11 0. 863
S2 0. 742 P5 0. 845 Sos12  0.915
S3 0. 867 P6  0.921 Sos13  0.923
P7 0.889 Sos14 0.916
P8 0.895
P9 0.877
P1 0.800

Table 3. Total Variance Explained Value

Initial Eigenvalues

Rotation Sums of Squared Loading

Component

o 0

mw TE @p wa X om
1 6.510 46.541 46.541 4172 29.700 29.799
2 2.421 17.202 63.834 3.634 25.954 55.753
3 1.165 8.322 72.156 2.296 16.403 72.156
4 .695 4.962 77.188
5 571 4.079 81.197
6 463 3.3.4 84.502
7 437 3.122 87.623
8 377 2.692 90.315
9 287 2.047 92.362
19 273 1.950 94.312
11 256 1.830 96.143
12 216 1.557 97.699
13 177 1.267 98.966
14 145 1.034 100.000
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Figure 4. Scree Plot of the ASOKA instrument in the Tryout I

Based on Table 2, no items have MSA
value below 0.50 (<0.50), so that in the next
process, all ASOKA instrument items are in-
cluded. Furthermore, to determine the num-
ber of possible factors formed can be seen in
the Total Variance Explained table. The Total
Variance Explained Value is summarized in
Table 3.

In Table 3, Total Variance Explained
values can be seen, and the variance that can
be explained by factor 1, factor 2, and factor
3. The total of these three factors will be able
to explain the variable at 72.156%. Thus, be-
cause eigenvalues are set 1, then the total val-
ue taken is > 1, namely components 1, 2, and
3. In the initial eigenvalues column of the cu-
mulative sub column, it can be seen that the
reduction of 14 items analyzed, obtained char-
acteristic values (eigenvalue) as many as three
factors. Of the three factors obtained KMO
MSA value of 0.868 (> 0.07), it means fulfill-
ing the requirements to continue. Eigenvalues
with values above 1 (> 1) have three factors.
It shows that there are three factors in achiev-
ing the character of eatly childhood in TK/
RA according to the estimated indicators.
Thus, it can be said that the ASOKA model
instrument is said to be valid in terms of the
validity of the construct.

The percentage of the loading factor
variance that can explain the variance of the
eatly childhood character achievement in TK/
RA is the first loading factor of 46.541%, the

second loading factor of 17.292%, and the
third loading factor of 8.322%. Cumulatively,
the three factors comprise of 72.156%. Be-
sides, the scree plot which explains the total
variance is illustrated in Figure 4.

Figure 4 shows the tendency of Eigen
(eigenvalue) decrease used to determine sub-
jectively the number of factors formed. From
Figure 4, it can be seen that the scree plot
shows the tendency of the Eigen (eigenvalue)
decrease indicates that the formed factor leads
to three characters dimensions.

Overall Mode! Fit

The goodness of the fittest of the meas-
urement model with field data was done using
the second-order Confirmatory Factor Ana-
lysis (CFA) technique. The second-order CFA
analysis aims to determine the wvalidity of
indicators developed by the researchers. The
existing indicators are said to be valid if the
result of the loading factor value is higher
than 0.3. The construct validity with the
second-order CFA technique is used to test
the fitness of the characteristic achievement
assessment (Ghozali & Fuad, 2008, p. 137,
Jotreskog & Sorbom, 1999, p. 115). This ap-
proach means that the analysis is done directly
in two stages, ie. from the variable to the
indicator, then from the indicator to the item.
In addition, the second-order CFA also tests
whether the data fit with the model that was
formed previously or not.
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Based on the standardized second order
CFA test output, the statistical values used as
the criteria in the good of fit fitness statistics
are as follows: df = 09; p-value of 0.06624;
Chi-square (p-value) > 0.05; RMSEA value of
0.05 (RMSEA < 0.08), CFI value of 0.99 (CFI
2> 0.9); NFI value = 0.9; CFI value = 0.99;
and RMR wvalue = 0.018. The results of the
character measurement model are shown in
Table 4.

Table 4 shows the good of the fit test
results of the model. Judged from the loading
factor value, the indicators are all above 0.3. It
indicates that all indicators constructing the
authentic assessment components of early
childhood characters in TK/RA are valid. The
character constructs measurement model has
met the goodness of fit statistics so that the
character construct measurement model is
stated as a good measurement model.

The ASOKA instrument test is done di-
rectly, and the SPSS display result shows
KMO MSA > 0.05. Thus, it can be explained
that all ASOKA dimensions have fulfilled the
requirements of a sufficient amount of obser-
vation (data). In addition, Barlett's Test of
Sphericity shows the significance of a p-val-
ue less than 0.05 (p-value < 0.05), indicating a
significant correlation between observed vari-
ables of all dimensions. It can be concluded
that the data of observations of character di-
mensions of TK/RA students have been
qualified for the confirmatory factor analysis.

The overall model goodness of fit
evaluation of each character dimension based
on the second-order CFA (2™ CFA) test
shows the fitness of the model with the data.
The main criterion of the model matches with
the field data if at least three requirements of
seven commonly used measures are fulfilled,
namely (1) Chi-square (p-value), (2) Goodness
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of Fit Index (GFI), and (3) Root Mean Square
Error of Approximation (RMSEA). The mod-
el is said to be fit if Chi-square has a signifi-
cance level (p-value) = 0.005; Goodness of Fit
Index (GFI) = 0.90; and Root Mean Square
Error of Approximation (RMSEA) is 0.05 <
RMSEA = 0.08 (Browne & Cudeck, 1993).
Thus, it can be interpreted that the indicators
specified to measure each dimension (person-
al, personal, social) together measure things
accordingly. It is further seen that all sizes of
GOF (goodness of fit) show a good model
matching with the field data, so it can be con-
cluded that overall, the ASOKA model on all
character dimensions is fit.

An instrument for assessing students’
character had been developed and proved to
be valid and reliable, and then the feasibility
of the model was tested by trying it out based
on the model usage guideline. The ASOKA
model usage guideline is in the form of a
handbook completed with the assessment in-
struments and procedures as well as guide-
lines on writing the assessment reports. This
handbook was tested to 15 teachers/potential
users from 15 TK/RA in Yogyakarta.

Discussion

In developing this character assessment
model, the researchers adopt Plomp's (1997,
p- 5) approach that is modified into four
phases: (1) the initial investigation stage, (2)
design, (3) prototype construction, and (4)
development. This development process
produced a construction of the ASOKA
model consisting of three aspects, namely: the
spiritual aspect, the personal aspect, and the
social aspect. The spiritual aspect consists of
three characters: (1) faithfulness, (2) worship-
ping ritual (hablum minallah), and (3) humanity

Table 4. Goodness of fit test results of ASOKA model on Tryout I

No GOF Effect Size Fitness Level Target Estimated Value Fitness Level
1. Chi-square(X?) < 2df 87.44 good fit
2. p-value > 0.05 0.06 good fit
3. RMSEA <0.05 0.05 good fit
4. NFI >0.90 0.96 good fit
5. NNFI > 0.90 0.99 good fit
6. CFI >0.92 0.99 good fit
7. RMR < 0.05 0.018 good fit
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(hablum minannas). The personal aspect con-
sists of six characters, namely: (1) honesty, (2)
patience and modesty, (3) bravery and confi-
dence, (4) self-discipline, (5) creativity, and (6)
self-independence. The social aspect consists
of five characters: (1) caring/empathy, (2) to-
lerance, (3) responsibility, (4) cooperation, and
(5) politeness and humbleness. These charac-
ters are the results of the development of the
assessment model in its early stages to assess
the character development of young learners
in TK/RA.

The method used in the ASOKA as-
sessment model was an authentic assessment
employing observations. It is in accordance
with Meisels, Bickel, Nicholson, Xue, and
Atkins-Burnett (2001, p. 75) who assert that
the appropriate method for assessing kinder-
garten children is through performance in-
herent in the curriculum or often referred to
as an authentic assessment. The assessment
was done gradually and continuously so that
the progress towatrds children's character de-
velopment can be measured. In line with this
fact, Suyanto (2005, p. 189) has suggested that
an assessment is done through real, function-
al, and natural activities starting from the time
the students get to school until they go home.
The observation method employed in this
assessment model has also been appropriate,
as Azwar (2015, p. 90) states the assessment
of attitudes (characters) can be done through
behavioral observations. When a child shows
repeated or consistent behaviors, it can be
said that they already have those behaviors as
their characters. A child’s behaviors that ap-
pear repeatedly (consistently) show that the
child has characters. For example, there is a
child who always prays before doing any ac-
tivities such as eating, drinking, and even
playing; then it can be said that the child has a
spiritual character. It is said so because when
the child always prays before doing anything,
he/she shows his/her belief in the existence
of God/Allah.

In addition, validity was proven and the
reliability of the ASOKA model instruments
was estimated. The content validity of the in-
strument was obtained from expert judgment
through the Delphi method and continued
with analysis using the Aiken’s formula.

Based on the analysis, the overall results
of the instruments’ indicators and items had
Aikens index from 0.714 to 1.000, meaning
that the proposed indicators and items were
valid. The criterion which was used to deter-
mine the validity level was that of Retnawati
(2016): Aikens's agreement index of 0.4-0.8
shows medium validity; an index of more than
0.8 shows high validity. In conclusion, all of
the proposed indicators can be used to devel-
op an authentic assessment instrument to
assess the characters of young learners in TK/
RA. The Aiken index is chosen because it is
considered accurate to measure the content
validity of an instrument. The instrument is
valid if it measures what it should measure
based on the raters’ agreement.

The construct validity is the result of
testing relating to the scale level that reflects
and acts like the concept being measured
(Hair et al., 2010, p. 710). The analysis of con-
struct validity to character dimensions was
performed by using Exploratory Factor Ana-
lysis (EFA). This analysis resulted in KMO
value of 0.868 (KMO> 0.50); Chi-Square of
1525.141 with 91 degrees of freedom and sig-
nificance less than 0.001 (<0.001); Anti Image
Correlation (AIC) values of more than 0.50
(AIC > 0.50); communality value of 0.611-
0.791 (communality > 0.03) which already ful-
fills the prerequisite criteria (Mool & Sarstedt,
2011, p. 212).

Meanwhile, the instrument reliability
was calculated by using Cronbach's Alpha ap-
proach. The Cronbach's Alpha coefficient for
the reliability of the ASOKA model was
0.914. This value is higher than 0.70 (>0.70).
This requirement refers to instrument relia-
bility criteria (Mardapi, 2017; Nunnally, 1981,
p. 115) which state that an instrument is con-
sidered reliable if the alpha reliability is 0.70 or
higher. ASOKA model instrument’s validity
and reliability have been estimated and the re-
sults show that this instrument is valid and
reliable. The assessment instrument product
obtained is then used to assess the achieve-
ment of early childhood character develop-
ment in TK/RA. This assessment is in the
form of a checklist containing character as-
sessment indicators including 14 characters
described in 65 assessment items.

116 - Copyright © 2019, REiD (Research and Evaluation in Education), 5(2), 2019

ISSN 2460-6995



Further product development in this
study is a user manual of the ASOKA model.
It serves as a guide for the users, that is, kin-
dergarten teachers, in applying the ASOKA
instruments. The results of the assessment are
used as the basis for the feasibility of using
the ASOKA model in TK/RA. Assessment
results from TK/RA teachers show that 72%
assume that this model is good, meaning that
it can be used without any revision. Fourteen
percent thought that the manual is good
enough, meaning it could be used with little
improvement, while the other 14% would
judge that the manual is excellent, ideal to be
used as an example for character assessment.

Some weaknesses in ASOKA's user
manual have been improved. It is done to im-
prove the quality of the function of the
ASOKA model as a valid and reliable assess-
ment model that is able to measure the
achievement of early childhood character in
TK/RA. The use of this ASOKA model is
started from the making of the RPPH (Daily
Learning Program Plan) and ended by assess-
ing the expected characters. Thus, all the
points of behavior that become indicators of
the achievement of the child's character can
be appraised propetly.

In assessing the achievement of the
children’s characters, it is necessary to diver-
sify the system and the method of the assess-
ment because the use of a varied method will
better guarantee the quality of the assessment
result. Thus, the construct of the ASOKA
model developed by the researchers is one of
the important assessment models used to help
facilitate TK/RA teachers in performing their
duty to do the assessment, which is insepa-
rable from their two other tasks namely plan-
ning and conducting the learning process
effectively.

After passing the experiment with a
wide sample, the results of the ASOKA mod-
el development fulfill the validity and reli-
ability criteria and it is also considered as the
correct measurement model because it fulfills
the criteria of goodness-of-fit model. Thus it
can be stated that the developed instrument
has a feasibility standard as an instrument to

detect the level of achievement of early child-
hood character in TK/RA.
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Conclusion

Based on the findings and discussion,
the conclusion of this study can be formu-
lated as follows. (1) ASOKA is an authentic
assessment model developed to assess the
achievement of early childhood character in
TK/RA. This model consists of an instru-
ment and manual of the assessment model to
assess the character of eatly childhood in TK/
RA. The ASOKA model is effective because
all the indicators used to measure the spiritual,
personal, and social aspects of early childhood
character constructs in TK/RA mostly have a
loading factor value greater than 0.30, while
the reliability of the character constructs is
proved from the value of the construct reli-
ability coefficient (CR)> 0.70, i.e. CR = 0.72
on the spiritual aspect; CR = 0.79 on the per-
sonal aspect; CR = 0.86 on the social aspect.
The ASOKA model also meets the criteria of
the goodness-of-fit statistic, so the ASOKA
model is considered as an assessment model
that can be used to detect the achievement of
early childhood character in TK/RA. (2) The
characteristics of the authentic assessment
model instruments to assess early childhood
character outcomes in TK/RA are as follows:
(a) the content validity of the ASOKA (Au-
thentic Character Assessment) instrument is
high. Based on the results of Formula Aiken's
V analysis, the overall results of the indicators
have an Aiken index of 0.714 to 1.000, the
average index is 0.901; (b) The validity of the
ASOKA model instrument construct (Au-
thentic Assessment for Character) using the
second-order CFA approach was obtained by
a fit model to assess the character of early
childhood in TK/RA. It means that the de-
veloped model of ASOKA meets the criteria
of goodness-of-fit statistics; (c) the reliability
of the developed instrument is high with the
Cronbach Alpha value coefficient 0.914.
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Abstract

This analysis study is one of several stages that must be passed before testing the structural model. This
study is initiated due to the limited information related to the measurement of the Positive Affect Scale
within the academic settings. The research method used in this study was a quantitative method. It was
done in among 724 students of state junior high schools in Sleman, Yogyakarta. The instrument
development consisted of guideline arrangement, language feasibility testing, content validation through
expert judgments, trials to measure the item discrimination index, item selection based on the item
discrimination results, items representation for each indicator, and the construct validity test for the
selected items. The testing of the measurement model used the data analysis techniques of Structural
Equation Models (SEM) with the assistance of the AMOS program version of 21. The results of the study
show that the validity analysis of the Positive Affect Scale within the academic setting was able to produce
items that can reveal constructs or latent concepts appropriately.
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Introduction an individuals excited, full of concentration,
and pleasant feeling. On the other hand, the
low positive affect creates sadness and fatigue
(Watson et al., 1988). The positive affect
means a person's tendency to have a variety of
positive emotional experiences (Watson et al.,
1988). Related to the trait (the tendency of an
individual state to be relatively stable), the po-
sitive affect is associated with the more fre-
quent and intense episodes experienced by
individuals. Based on the state (the person’s
condition at a certain time), the positive affect
is a beneficial emotional experienced at a par-
ticular time (Watson & Tellegen, 1985).

The positive affect is a key component
of assessment and effective coping towards
stressful situations (Folkman, 2008), and an
antidote to negative emotions that can reduce
its harmful influence (Fredrickson, Tugade,

Affect plays a significant role in peo-
ple’s life (Nath & Pradhan, 2012) consisting
of positive and negative form. Affect usually
refers to one's emotion that is recognized and
described as pleasantness or unpleasantness
(Watson, Clark, & Tellegen, 1988). The nega-
tive form provides short-term benefits to fa-
cilitate the tendency of specific behaviors in
the form of responses, while the positive af-
fect brings long-term benefits (Fredrickson,
1998). The negative form includes tension,
hopelessness, fear, and irritation, while the
positive form covers spirit, strength, active-
ness, desire, and stamina (Yik, Russell, &
Steiger, 2011).

The positive affect reflects the expan-
sion of high energy, vigor and alert that make

This is an open access article under the CC-BY-SA license.
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Waugh, & Larkin, 2003). It develops a mental
readiness to grow and step out from unpleas-
ant situations and escalates sources of psycho-
logical coping to face stressors (Fredrickson,
Mancuso, Branigan, & Tugade, 2000). This
affect can also maintain physical and psycho-
logical health (Danner, Snowdon, & Friesen,
2001), and build personal resources and well-
being (Fredrickson & Joiner, 2002).

Based on Neurobiological perspective,
the positive affect occurs due to the release of
large amounts of dopamine from temporary
phasic to synaptic clefts. The dopamine is
then multiplied through the midbrain of the
dopaminergic system to the striatum, limbic
area, and prefrontal cortex (Ashby, Isen, &
Turken, 1999). Several studies have found
that positive effects improve performance
based on front striatal dopaminergic inter-
actions among healthy individuals (Demanet,
Liefooghe, & Verbruggen, 2011).

Studies in various settings have revealed
the role of positive affect in improving indi-
vidual outcomes (Samios, Abel, & Rodzik,
2013; Lyubomirsky, King, & Diener, 2005);
Steptoe, Dockray, & Wardle, 2009). In the
academic field, the role of positive affect is
considered as very meaningful (Schutz &
Lanehart, 2002; Goetz, Pekrun, Hall, & Haag,
2000) because it affects teaching and learning
(Schutz & Lanchart, 2002), student’s subjec-
tive well-being, process quality, learning a-
chievement, teacher interaction with students,
and learning process effectiveness (Goetz et
al., 2000). Those roles indicate the importance
of positive affect within the academic setting.

In fact, the availability of information
on the positive affect in the academic setting
is very limited (Linnenbrink-Garcia & Pekrun,
2011) and tends to have little attention from
researchers (Pekrun et al., 2010). Therefore,
Linnenbrink (2006) and also Seligman, Ernst,
Gillham, Reivich, and Linkins (2009) suggest
that psychological studies within an academic
context should be gained more, especially de-
velopment of positive affect scale within aca-
demic setting, as instrument to measure and
support the optimal school functioning.

This research aims at elevating the
study on the role of positive affect within the
academic setting by developing a proper in-
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strument. Many researches in various settings
on the positive affect including those in the
academic setting have been using the concept
of Watson et al. (1988) considered less speci-
fic. As a result, the positive affect cannot be
optimally explored based on its context.

In the academic settings, Pekrun (1992)
identifies the positive affect or emotions from
motivation, learning process, and student per-
formance. He classifies positive affect in the
academic setting into positive affect related to
assignments and social. Regarding the task,
the positive affect comes from (a) the process,
as a pleasure when undergoing the academic
process; (b) anticipatory joy, as a positive af-
fect that arises before the academic process
takes place with happy feeling imagining the
results to be achieved and the expectation to-
wards the academic activities; and (c) prospec-
tive, a positive affect after the academic proc-
ess takes place shown by a joy feeling because
of the achieved success (joy of success), and
satisfaction, pride and relief after undergoing
the academic process. Meanwhile, the social
concerns on the positive affect that appears
because of social interactions during the aca-
demic process. The indicators are gratitude,
empathy, admiration, and sympathy or love.

The specific measurement model dis-
cusses the relation between latent variables
(constructs) and measurement indicators, by
conducting an instrument construct validity
analysis to reveal how well the measurement
indicators measure the latent (construct) con-
cept. Construct validity test includes explora-
tory and confirmatory factor analysis.

Exploratory factor analysis (EFA) is for
situations where the relation between ob-
served and latent variables is not known so it
requires exploration to determine how and
how closely the observed variables relate to
the underlying (latent) factors. Conversely, in
the confirmatory factor analysis (CFA), the
factor structure is assumed to be known
(Dachlan, 2014). Because the indicators of
this research have been theorized by Pekrun
(1992), the analysis was done using CFA.
Thus, this paper aims to confirm whether the
scale of positive affect within academic setting
built already matched between the data ob-
tained with the underlying theory.
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Method

The research method used in this study
was quantitative method. This study was con-
ducted among the junior high school students
in Sleman, Yogyakarta. The subject involved
in this study were 724 students, including 359
students in the field trial stage and 365 for the
empirical data collection. The data collection
at each stage was done to different subjects.
The analysis in the field trial used discrimi-
nation test, while the validation analysis in this
study was the analysis of the empirical data
collection in addition to the model testing.

The instrument development consisted
of guideline arrangement, language feasibility
test, content validation through calculated by
Aiken’s V formula, discrimination index, item
selection based on the item discrimination re-
sults, items representation for each indicator,
the construct validity test in the selected items
and validity and reliability test. The Aiken’s
formula is described as follows (Aiken, 1985).

V =7%s/[n(c-1)]

Notes:

1 = the lowest of validity assessment score
(equal to 1)

¢ = the highest of validity assessment score
(equal to 4)

r = the score from the assessor

n = number of assessors = r-1

The testing of positive affect scale in
the academic setting employed Structural
Equation Models (SEM) with the assistance
of AMOS program version 21. To determine
the Goodness of Fit Index (GFI) according to
Dachlan (2014), it used several criteria: Chi-
Square and p-values, CMIN/DF, GFI, AGFI

(Adjusted Goodness of Fit Index), CFI (Com-
parative Fit Index), TLI (Tucker-Lewis In-
dex), and RMSEA (Root Mean Square Error
of Approximation).

Findings and Discussion

Findings

The initial step of the study in carrying
out the validity test of the positive affect scale
is to make the guidelines for the instruments.
This guideline was arranged referring Pekrun's
(1992) theory regarding the general taxonomy
of positive emotions relevant to motivation,
learning process, and student performance.
The scale contains two aspects: (1) task and
(2) social aspects. The positive affect scale
comprises statements related to school activ-
ties. The students were asked to respond each
statement based on their experience, feeling,
and thought. This scale contains statements
that support (favorable) and those that do not
support (unfavorable). There were two mod-
els of answer choices to respond to the state-
ments. The first model includes the frequen-
cy/intensity of ‘never’, ‘rarely’, ‘sometimes’,
‘often’, and ‘always’ with the score range from
1 (never) to 5 (always) respectively, while the
second model focuses on its appropriateness
containing ‘very inappropriate’, ‘inappropri-
ate’, ‘sometimes’, ‘appropriate’, and ‘very ap-
propriate’ with the score range from 1 (very
inappropriate) to 5 (very appropriate) respec-
tively. The number on the positive affect scale
of the trial stage were 30 items. The details of
the dimensions, indicators, and number of
items is shown in Table 1, while the scale is
presented in Figure 1.

Table 1. The guideline of positive affect scale

Aspects Indicator Sub-Indicators Number of Test Item

Tasks Process Joy 3
Anticipatory joy 3

Prospective Hope 3

Retrospective Joy about success 3

Satisfaction 3

Pride 3

Social Gratitude 3
Empathy 3

Admire 3

Love 3

Total number of test items 30
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POSITIVE AFFECT SCALE
Instruction
The following statements are about your experiences, your feeling and your thought related to the school activities. Please,
give response on each statement with cross mark (X) based on your condition with the following possible answers.
Never Nv Never experiencing
Rarely Rr Rarely experiencing
Sometimes Sm Sometimes experiencing
Often Oft Often experiencing
Always Alw Always experiencing
A. The frequency of experiencing the following items in schools
1. You are enthusiastic in completing the school assignments Nv | Rr | Sm Oft | Alw
2. Your feel comfortable at the school Nv | Rr Sm Oft | Alw
3. You feel happy when imagining the school assignments has been | Nv | Rr Sm | Oft | Alw
finished
4. You feel happy when imagining the school graduation Nv | Rr | Sm | Oft | Alw
5. You miss your school friends Nv | Rr Sm | Oft | Alw
6. You want to do the best for your school Nv | Rr Sm | Oft | Alw
7. | You care to your friends who experience learning difficulty Nv | Rr | Sm | Oft | Alw
8. You feel happy when your friend attain academic success Nv | Rr Sm | Oft Alw
B. The frequency of expectation towards following items in schools :
1. You expect to complete your assignments as best as you can Nv | Rr Sm | Oft | Alw
2. You expect to graduate with the highest scote Nv | Rt | Sm | Oft | Alw
C. The frequency of happiness due to the following items.
1. | You succeed to finish the difficult test/ exercise item Nv Rr Sm | Oft Alw
2. | You gain better school results that the previous semester Nv Rr | Sm | Oft |Alw
D. The frequency of satisfaction due to the following items.
1. The teachers’ teaching strategies Nv | Rr Sm Oft | Alw
2. The test score Nv | Rr Sm Oft | Alw
E. The frequency of proud feeling due to the following items.
Your academic achievement Nv Rr Sm | Oft Alw
2. Your learning progress Nv Rr Sm | Oft Alw
F. The frequency of relief feeling due to the following items.
You gain the scores above the Minimum Completeness Criteria Nv Rr Sm | Oft Alw
2. You have finished all your school assignments Nv Rr Sm | Oft Alw
G. The frequency of being grateful due to the following items.
1. You have kind friend in the school Nv Rr Sm | Oft | Alw
2. You are taught by the caring teachers Nv | Rt Sm | Oft | Alw
H. The frequency of admiring due to the following items.
1. Teachers’ explanation in the classroom Nv Rr Sm | Oft | Alw
2. The effective learning strategies from the classmate for achieving | Nv Rr Sm | Oft | Alw
high academic outcomes
Figure 1. The positive affect scale statements
After preparing the guidelines, the lan- respondents of the test were seven junior high
guage feasibility was tested to ensure that the school students from various levels (two stu-
sentence in the scale was understandable by dents from the seventh grade, three from the
the reader and present the same meaning as eighth grade, and two from the ninth grade).
the researchers’ intention (Azwar, 20106). The They also came from various types of schools:
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state, private and Islamic-based schools. Each
respondent was asked to examine and provide
an assessment on the extent to which the i-
tems presented on the scale to be understood.

After making sure with language feasi-
bility, the content validation was following. It
was the expert judgment from those who
have the relevant scientific capacity to the is-
sue measured, aimed at knowing whether the
items were in line with the measured aspects.
The assessment was focused on the appropri-
ateness between the item indicators and the
measured variables, and the writing proce-
dures, and evaluation for high social desirabil-
ity (Azwar, 2016). This expert judgment was
then calculated using Aiken’s V formula to
obtain content validity coefficient based on
the measured construct (Azwar, 2016).

The obtained scores from the Aiken's
V formula calculation ranged from O to 1, the
bigger number of coefficients indicates that
the item shows better content validity (Azwar,
2016). The items in the instrument were as-
sessed by 21 experts with educational back-
ground at least Master Degree in Psychology.
The suitability level between the item and in-
dicator ranged from 1 to 5 (five points): 1 is
‘very inappropriate’, 2 is ‘inappropriate’, 3 is
‘moderate’, 4 is ‘appropriate’, and 5 is ‘very
appropriate’. Based on the coefficient Table
of Aiken by taking the value p=0.01 (1% mar-
gin of error) from 21 assessors, the score limit
to be used so the items can be received was
0.71. The content validation with Aiken coef-
ficient value moved from 0.88-0.96, the mean
value of Aiken (V) was 0.91. Thus, the items
are suitable with its indicators according to
experts which means the positive affect scale
is considered to have good content validity.

The next step after the expert judgment
was the item discrimination test. This test was
done to obtain items with high discrimination
index to distinguish individuals or groups of
individuals who have and do not have meas-
ured attributes. The approach employed total
item consistency which showed the suitability
between item functions and its scale functions
(Azwar, 2016). The score for each item was
correlated with the total score. The high cor-
relation values indicated that the item had a
high function towards the overall scale func-
tion. The items less than 0.30, according to
Azwar (2016), can be interpreted to have a
low discrimination index (invalid) so it can be
deleted. Based on the item discrimination test
using Pearson's total item correlation with the
assistance of SPSS V.21, the discrimination
index of high positive affect scale items
moved from 0.330-0.652. Further, these items
were selected to be tested in its construct
validity through confirmatory factor analysis.

The item selection on positive affect
scale was done by selecting two items having
the highest discrimination index on each indi-
cator and considering the item representation
as the indicator. The selected items in positive
affect scale for confirmatory tests can be seen
in Table 2. After obtaining the selected item,
the construct validity was done by CFA to
test the validity of the scale’s indicators as the
measurement of latent construct. The con-
struct validity provides the belief that the indi-
cators taken from the sample really illustrate
the actual scores in the population. Thus, this
analysis confirms empirically based on the
sample data to provide theoretical truths for
latent variables.

Table 2. The selected items in the Positive Affect Scale for confirmatory tests

Aspect Indicator Sub Indicator Old Version Number Revised Version Number

Task Process Joy A2, A3 Al, A2
Prospective Anticipa-tory joy A4, A5 A3, A4

Hope B1, B2 B1, B2

Retrospective Joy about success C1,C2 C1,C2
Satisfaction D1, D2 D1,D2

Pride E1, E2 E1, E2

Relief F1,F3 F1,F2

Social Gratitude G2,G3 G1,G2
Empathy A7, A8 A7, A8
Admiration H1,H3 H1, H2

Sympathy Al1, A12 A5, A6
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Table 3. The Criteria of Goodness-of-Fit (GoF)

Parameter Critical Scores Experts
Chi-Square Closet to 0 is better Arbuckle (2013), Kline (2011)
Chi-Squate/df <2 Byrne (2001)
Probability > 0.05 Kline (2011)
GFI > 0.90 Kline (2011), Dachlan (2014), Ghozali (2017)
AGFI = 0.90 Kline (2011), Dachlan (2014), Ghozali (2017),
CFI > 0.90 Kline (2011), Dachan (2014), Ghozali (2017)
TLI = 0.90 Arbuckle (2012), Dachlan (2014), Ghozali (2017)
RMSEA < 0.05 : Dachlan (2014)
| ____________________
175.338  |*
191.820 | *r*
208.302 | Hwkpdtk
224784 | HerrRrkik
241.266  |HrRx
N = 1000 200,712 | errkkkkkk
Mean = 266.192 307.194 | ek
S.e.=1.225 323.676 | Hmrilek
340.158 | #Hrk
356.639  |**
373121 |*
389.603  |*
406.085  |*
| ____________________

Figure 2. The results of bootstrapping data in Positive Affect Scale

The construct validity can be analyzed
from the factor load value (squared multiple
correlation) indicators of latent constructs
(Ghozali, 2017). To measure the suitability of
the model, it was used the measurement of
GoF known as the values of CMIN, df, p,
GoF, AGFI, TLI, and RMSEA. This GoF
standard referred to the opinions of Kline
(2011), Arbuckle (2013), and Ghozali (2017).
The criteria of GoF can be seen in Table 3.

The factor load value towards the latent
construct to maintain the item on positive
affect scale was 0.40. It was based on the
opinion of Hair, Black, Babin, Anderson, and
Tatham (2010) who mention that the detet-
mination of the minimum limit of factor load
with 200 subjects or more is 0.40. In line with
this ides, Hair et al. (2010) and Netemeyer,
Bearden, and Sharma (2003) state that the
item should have the factor load of 0.40-0.90,
while the value less than 0.40 should be dis-
regarded.

The confirmatory analysis of positive
affect scale used maximum likelihood (ML)
estimation method. The requirement that
must be fulfilled by ML method was multi-
variate normality (Byrne, 2010). The multi-
variate normality test in Positive Affect Scale
showed c.r of 35,069. Because the value of c.r
was beyond the range of -2.58 to +2.58, the
data were declared abnormal, so it did not
meet the assumption of multivariate nor-
mality. To overcome the non-normal data, the
bootstrap procedure was applied. The visual-
ization of the bootstrapping results on Posi-
tive Affect Scale data with the sample of 1000,
the percentile confidence level of 95%, and
the bias corrected confidence interval of 95%
can be seen in Figure 2.

Figure 2 showed that Chi-square distri-
bution value with 1000 bootstrap samples in
Positive Affect Scale was 266.192; the cluster
values in the multivariate center were normal
with 266 because there were several values
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above and under 266 that were comparable.
After fulfilling the normality requirements of
the data, the confirmatory analysis was con-
ducted. The preliminary results indicated that
Positive Affect Scale measurement model was
not in accordance with the model criteria
(GoF), as presented in Figure 3.

In Figure 3, it can be seen that Positive
Affect Scale did not meet the measurement
model of GoF criteria. This was indicated by
Chi-square results=1286.932 (relatively high),
chi-square/df=209, p=0.00 (critical score p=
0.05), GoF, AGFI, TLI, and CFI which was
still far below 0.9 (critical value =0.9) and
RMSEA = 0.119 (critical value =0.05).

To achieve GoF criteria to positive af-
fect scale, the items that can be used were
those with loading factor of 0.5. Thus, the D2
items were deleted since they did not meet the
criteria (loading factor=0.49). The next item
selection was by paying attention to the modi-

fication suggestions by AMOS program, such
as removing items Affect C2, F2, E1, A6, G2,
E1l, A4, E2, A8, H2, A5, D1, B2, and G1
since it had variance with some other items
(cross-loading) with relatively high MI values.

Based on the modifications made, posi-
tive affect scale can reach the measurement fit
value as shown in Figure 4, i.e. Chi-square of
15.602 with p=0.76; Chi-square/df=1.734;
GFI1=0.986; AGFI=0.967; TLI=0.978; CFI=
0.987; and RMSEA=0.045 according to the
established GoF criteria. In detail, a summary
of the analysis of Positive Affect Scale factors
based on GoF criteria can be seen in Table 4.

Six items are selected in Table 4: affect
Al, A3, Bl (related to the assignment aspects)
and affect A7 and H1 (representing the social
aspects). After modifications, items in the po-
sitive affect scale had been empirically con-
firmed to the established GoF critetia.

Figure 3. Analysis of confirmatory factors on Positive Affectivity Scale which is not accordance
with the criteria of Goodness of Fit (GoF)
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Figure 4. CFA on Positive Affect Scale based on Goodness of Fit (GoF)

Table 4. Summary of CFA on Positive Affect Scale based on GoF

Aspect Item Scores of Loading Factors Significance (p)
Assignment AffectAl 0.691 significant
AffectA3 0.531 significant
AffectB1 0.628 significant
AffectCl 0.616 significant
Social AffectA7 0.699 significant
AffectH1 0.506 significant
Discussion This study can give beneficial contribu-

This research is one of several stages
before testing the structural model of positive
affect scale as one of the research instru-
ments. The results of the study indicate that
the positive affect scale in the academic set-
ting is able to produce items that can reveal
the latent constructs or concepts appropri-
ately. There are six selected items in which
four items represent the assignment aspects,
and two items are related to the social aspects.

Associated with the development of po-
sitive affect instruments by Watson et al.
(1988), positive affect instruments in the aca-
demic domain generated through this research
enriched the study of previous positive affect
instruments. The positive affect instrument of
Watson et al., (1988) was general for all do-
mains, while the positive affect instrument re-
sulting from this study is more specifically re-
vealing the positive affect that develops in
academic settings. Thus, the discussion on
positive effects in academic settings becomes
more detailed and clear according to context.

tion dealing with the limited studies on the
affect in the academic setting as stated by
Linnenbrink-Garcia and Pekrun (2011) and
Pekrun et al. (2002). It is expected that psy-
chological dynamics within the academic con-
text can be investigated comprehensively to
build appropriate and efficient solution to-
wards various educational problems.

Conclusion

It is concluded that the validity test of
positive affect scale within the academic do-
main can produce items that can reveal con-
structs or latent concepts appropriately. By
having correct and proper information related
to psychological dynamics within the academ-
ic context, it can support to create appropriate
and efficient solution for various educational
problems to improve the quality of education.
Further studies are expected to continue its
coverage on a wider range of area to see if the
research findings can be applied to other
unexamined subjects and contexts.
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Abstract

The purpose of this study is to evaluate the implementation of batik skills training program as a
recommendation for program improvement. The method used in this research is a qualitative approach
using Context, Input, Process, and Product evaluation model. Samples were taken from the Institute of
Skills and Training in the areas of Jakarta, Bogor, Depok, Bekasi, and Tangerang. The results of the
evaluation components that meet the evaluation criteria are all aspects of the context component,
discipline and learning process, while the components of batik teachers' education qualifications, the use
of educational facilities and infrastructure standards, curriculum components, program financing,
evaluation of learning outcomes, mastery of theoretical competencies, practices, and impacts to program
participants have not been met. The batik skills training program needs to be continued with some
improvement. It is recommended for the product components, especially on the impact aspects felt by
graduates, to be improved.
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Introduction ment in Indonesia experienced various obsta-
cles. One of the inhibiting factors in the de-
velopment of batik industry using a printing
machine. It happens because of advancements
in information technology and knowledge
which result in instability in all aspects of in-
dustrial life. It is necessary to use management
theory to characterize and understand the na-
ture of turbulence that occurred (Anderson,
Mason, Hibbert, & Rivers, 2017).

One of the management theory imple-
mentations in the education field is the devel-
opment of batik skill practice in the form of
non-formal education. Non-formal education
as part of the education system has the same
task as formal education, which provides the
best service to the community. Alternative
services programmed outside the education
can serve as a replacement, enhancer, and or
complement to the formal education system.

The development of batik in Indonesia
today is impressive. Batik is very popular and
growing rapidly in the country since the re-
cognition of batik by UNESCO in 2009 as a
wortld cultural heritage which is originated in
Indonesia (Pancapalaga, Bintoro, Pramono, &
Triatmojo, 2014). These developments affect
and make people realize that batik can create
jobs with special skills which are very prom-
ising. It is reinforced by Data from Central
Java Industry and Trade Department (2001)
that there are 11,391 of batik unit productions
spreading at 146 production centers with pro-
duction values of €5.4 million (Hunga, 2011).

Batik is a decorated textile made using
the wax-resist method. Wax can be used to
create intricate designs using an instrument
called canting, and batik made using this vessel
is called batik #/is (Lee, 2016). Batik develop-
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According to Field in Hoppers (2000, p.
21), non-formal education is rarely used, the
term lifelong learning has increasingly gained
currency when referring to the totality of edu-
cational activities outside the school system.
In the third form of education, the instructor
and the learner are not in direct contact with
each other. The learning material is provided
for students by post and is written in a very
simple language so that students can easily un-
derstand and comprehend the material. Dia-
grams and exercises are included in these
courses to support and guide the students ac-
cordingly. Some materials are communicated
through TV channel programs and the inter-
net (Saif, Reba, & Din, 2017).

Non-formal education is usually not
documented by a certificate or transcript. It
occurs in educational institutions or public or-
ganizations, clubs, circles, as well as during
individual sessions with teachers or coaches
(Ivanova, 2016). Non-formal forms of educa-
tion are often characterized by the strong par-
ticipation of volunteers, viewed as an expres-
sion of the Protestant teaching of the priest-
hood of all believers (Schweitzer, 2017).

The targets of non-formal education are
increasingly diverse, such as serving the poor,
those who have not completed basic educa-
tion, dropouts and dropping out of formal
education, people who do not have access to
formal education such as; isolated tribes, rural
communities, border areas, and outer island
communities and the development of a spe-
cial skill or skill in the form of training.

The existence of non-formal education
such as courses and training institutions helps
the community to develop. To improve the
quality of education and quality of human
resources in the field of education, the gov-
ernment has issued a policy. Law of Republic
of Indonesia No. 20 of 2003 on the national
education system and the Regulation of the
Minister of National Education No. 19 of
2005 on the national education standards,
clause 26 verse 5 state that courses and train-
ing are held for people who need knowledge,
skills, life skills, and attitudes to develop
themselves, professions, work, independent
business, or continue their education to a
higher level.
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One of non-formal education form
which is widely adopted by the community is
training. Mahapatro (2010, p. 252) states that
training is the systematic development of the
attitude, knowledge, skill pattern required by a
person to perform a given task or job ade-
quately. Mahapatro also state that develop-
ment is ‘the growth of the individual in terms
of ability, understanding, and awareness.’
Training is required to properly motivate and
prepare the workers for operating these
mechanisms effectively (White, 2004, p. 641).

There are three specific training objec-
tives according to Stredwick (2005, p. 370):
(1) to develop the competencies of employees
and improve their performance, (2) to help
people grow within the organization in order
that, as far as possible, in the future, the needs
for human resources can be obtained from
within the organization, (3) to reduce learning
time for employees starting in new jobs on
appointment, transfer or promotion, and en-
sure they become fully competent as quickly
and economically as possible. Besides, three
components must be prepared in training:
academic preparation, pedagogical skills, and
teaching practice (Younus & Akbar, 2017).

The training approach can be used in
batik development since the training delivery
approach, containing a combination of tech-
nical and entrepreneurial skills, was relevant in
responding to the needs and objectives of
adult trainees (Mayombe, 2017). Training can
address gap issues between education and in-
dustry needs. Perhaps one of the most ambi-
tious challenges currently that instructors of
introductory management courses have to
deal with is their desire to make their courses
more relevant and meaningful for today’s
learners, including students with little or no
work experience (Wright & Gilmore, 2012 in
Durant, Carlon, & Downs, 2017).

It is in accordance with Kyriakides and
Campbell in Govender, Grobler, and Mestry
(2016) that school quality improvement seems
supporting a culture of school audits, the phi-
losophy of which notes that governments are
now formally placing increased expectations
on school leadership/management teams to
integrate self-evaluation into both their strate-
gic and operational structures and procedures.
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The batik training program is designed
to accommodate training participants with
knowledge, workability, designing, making,
organizing, and packaging batik products
needed by the industry. Batik will be pre-
served and in accordance with the needs of
the industrial world. Hence, it is necessary to
conduct research to evaluate the success rate
of the batik skills training program. It is in
accordance with the opinion of Posavac and
Carey (1980, p. 8) regarding the six reasons
for the need of evaluation: '(1) fulfillment of
accreditation requirements; (2) accounting
funds; (3) answering requests for information;
(4) making administrative decisions; (5) assist-
ing staff in program development; (6) learning
about unintended effects'.

An evaluation is a systematic process
that gives out information about program
achievement (Dewi & Kartowagiran, 2018).
Program evaluation is a systematic and on-
going process to collect, describe, interpret
and present the information to be used as a
basis to make decisions, develop policies, and
preparing the next program (Prasetyono,
2016). Meanwhile, evaluation in training ac-
cording to Torrington, Hall, and Taylor (2005,
p. 402) 'Evaluation is straight forward when
the output of the training is clear to see, such
as reducing the number of dispatch errors in a
warehouse or increasing someone’s typing
speed'. The essence of 'evaluation is a com-
parison, and surveys are one (but not the on-
ly) way to collect information useful for com-
paring programs or for comparing individual
performance’ (Langbein & Felbinger, 2000, p.
192).

Evaluation is about a particular initia-
tive. It is generally carried out to assess the
initiative, and the results are not generalizable.
Evaluations are designed to improve an ini-
tiative and to provide information for deci-
sion making at the program or policy level;
the research aims to prove whether there is a
cause and effect relationship between two
entities in a controlled situation (Harris, 2010,
p. 2).

Evaluation is different from monitor-
ing. According to Singh (2007, p. 54), evalu-
ation is different from monitoring in many
ways. Monitoring usually provides informa-

tion regarding the performance of process
indicators, whetreas evaluation assesses the
performance of impact indicators. Monitoring
is an internal process where all concerned
project staff devises a monitoring system,
while evaluation is usually done by an external
agency to assess the project’s achievements.
Evaluation is a selective exercise that attempts
to systematically and objectively assess pro-
gress towards the achievement of an outcome.

The purpose of the evaluation accord-
ing to Edwards, Scott, and Raju (2007, p. 58)
is 'the ultimate goal for the evaluation team is
to deliver the most useful and accurate infor-
mation to key stakeholders most cost-effec-
tively and realistically possible'. Program eval-
uation is a comprehensive approach that in-
volves three general steps: (1) developing pro-
gram theory, (2) formulating and prioritizing
evaluation questions, and (3) answering evalu-
ation questions (Donaldson & Scriven, 2008,
pp- 109-110).

The purpose of this research is to eval-
uate the implementation of the batik skills
training program as a recommendation for
improving the batik training program in
Indonesia based on the program evaluation
result with Context, Input, Process, Product
(CIPP) model. This CIPP model is suitable
for evaluating formal and non-formal edu-
cation programs, such as training (Madaus &
Stufflebeam, 2002) because evaluation can an-
swer the variation of the statement and deter-
mine the success in viewing the quality of
education (Prasasti & Istiyono, 2018).

Method

The research method used a qualitative
approach. Qualitative research is defined as
the collection, analysis, and interpretation of
comprehensive narrative and visual (i.e., no
numerical) data to gain insights into a parti-
cular phenomenon of interest (Gay, Mills, &
Asian, 2012, p. 7). The program evaluation
model selected is CIPP. Corresponding to the
letters in acronym CIPP, the model's core
concepts are Context, Input, Process, and
Product evaluation. Context evaluation asses-
ses needs, problems, and opportunities as a
base for defining goals and priorities and
judging the significance of outcomes. Input
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evaluation assesses alternative approaches to
meetings need as a means of plans to guide
activities and later to help explain outcomes.
The evaluative method was used in order to
evaluate the process of product development
(Istiyani, Zamroni, & Arikunto, 2017). Prod-
uct evaluation identifies intended and unin-
tended outcomes both to help keep the proc-
ess on track and determine effectiveness
(Stufflebeam, Madaus, & Kellaghan, 2002, p.
279).

The research was conducted on six
Skills and Training Institutions (STI) under
the Asosiasi Profesi Batik dan Tenun Nusantara or
Association of Batik and Tenun Nusantara
Professions 'Bhuana' (APBTN 'Bhuana’). The
APBTN 'Bhuana' innovates in the planning of
non-formal education programs for batik
courses according to national education stan-
dards. APBTN 'Bhuana' under the Director-
ate of Community Education and Training
Course of the Ministry of National Education
of the Republic of Indonesia has a great
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influence and authority in conducting batik
training in Indonesia. The six STIs are STI
Cosmos (Bekasi City), STI Lesha (Bekasi
Regency), STI Tradisiku (Bogor Regency),
STI Asti (Depok City), STI Kris (DKI
Jakarta), and STI Datik (Tangerang Regency).
The total key informants in the interviews
were 18 people and the respondents for the
questionnaire were 120 people.

The data were collected using inter-
views, questionnaires, observations, and docu-
ment studies. The research instrument was
developed based on four components in the
CIPP evaluation model. The component and
aspect of program evaluation with the CIPP
model are presented in Table 1.

The program evaluation criteria were
divided into points of the interview, question-
naire, observation statements, and document
review. The total is 66 items. Expert analysis
was used in testing the instrument validity and
reliability.

Table 1. Evaluation component and aspect of batik training program

Component

Aspect

1. The purpose of batik skills
training

o ®

o

2. The Program Design

FRomoe oo Tw

Financing

3. Program Implementation

wme o e

4. Program Implementation
Results

oo o

o

Formulation of goals
Basic formulation
The foundation of objective formulation deliberation

Formulation of the problem

The use of standard learners

The use of educational standards

The use of educator and of Education staff standard
The use of the curriculum program

The determination of material program

The design of learners tasks

The rules for learner discipline

Calendar of events and learning schedule
Syllabus and learning process plan

The learning process

Program Supervision

Implementation of learning evaluation
Supervision of learning evaluation

Mastery of theoretical competencies
. Mastery of Practice Competencies
. Mastery of Attitudinal Competence
. Graduation certificates
. Opening new entrepreneurs

f. Open your own training
g. Become an educator
h. Being a batik assessor
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Data obtained from interviews, docu-
ment studies, and observations in the analysis
using a qualitative approach. Qualitative data
analysis is data reduction, display data, and
verification (Miles & Huberman, 1992, pp.
16—17). The survey questionnaire consisted of
four-point Likert scale items and qualitative
items that were developed from and linked to
the reviewed literature. The questionnaire was
supervised by five teachers to get feedback
and make necessary changes; however, their
responses were not included in the collected
data and they were asked not to take the
survey again (Mcminn, Kadbey, & Dickson,
2015). The evaluation study of the unit ana-
lysis program implementation focuses on how
the process and quality training. According to
Dane and Schneider and Dusenbury, et al. in
Huff, Preston, and Goldring (2013), their
coaches are differentiated in two key dimen-
sions of implementation: dose and the quality
of the program delivery.

Findings and Discussion

Findings

The first component is the context
component in the evaluation with the CIPP
model consisting of three aspects of evalu-
ation. The first aspect is the policy back-
ground. Based on the results of interviews
and study documents on the Law of Republic
of Indonesia No. 20 of 2003, Regulation of
the Minister of National Education No. 19 of
2005, and Regulation of the Minister of Na-
tional Education No. 47 of 2010 on organ-
izing courses, it is found that the batik skills
program conducted by STI under the APBTN
'‘Bhuana' had a policy background in accor-
dance with the law. The second aspect is the
formulation of the objectives of the batik
skills training program. Based on the results
of interviews and document studies regarding
the teaching design of each STI, the results of
the formulation of program objectives are in
line with the law and learning objectives.

The third aspect is the objectives of the
Batik Skills Program. Based on interviews and
studies of STT administrative documents, the
results of the process of formulating the ob-
jectives of the program involved various cen-

tral parties ranging from government ele-
ments to representatives from all regions in
Indonesia. Besides, the program's objectives
are in accordance with community needs, es-
pecially in increasing employment and cre-
ating national batik business development.

The second component is the Input
component in the evaluation with the CIPP
model consisting of six aspects of evaluation.
The first aspect is the problem formulation of
the batik skills program. Based on the results
of interviews with managers, teachers, and
participants of each STI, the results of the
formulation of problems in each STI are
adjusted to the conditions in the field and
respond to challenges ahead, it's just not
specific enough.

The second aspect is the standard of
prospective students in the batik skills pro-
gram. Based on the results of interviews with
the study participants' biodata documents, it
was found that there was a mismatch between
the minimum educational background of pro-
gram participants on the condition of being a
program participant. Thus, it can be con-
cluded that the standard aspects of prospec-
tive program participants 50% are met.

The third aspect is the teachet's aca-
demic qualifications for the batik skills train-
ing program. Based on the results of inter-
views and studies of training instructors' qual-
ification documents, 67% of the educational
qualifications of the trainers meet the educa-
tional qualification standards and about 33%
have not met the educational standards. All
teachers have certificates as a batik instructor
issued by the Ministry of Education and
Culture also Ministry of Manpower but have
no educational background in art majors.
There are 80% of teachers who have high
school educational background and 65% of
teachers have experience as a batik instructor
at least for three years.

The fourth aspect is the use of facilities
and infrastructure standards. Based on direct
observations and photos of new infrastructure
facilities, only 50% of STIs meet the stan-
dards. The fifth aspect is the batik skills train-
ing program curriculum. Based on the results
of interviews and study of learning curriculum
documents, the curriculum used have used
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the Indonesian National Qualification Frame-
work or Kerangka Kualifikasi Nasional Indonesia
(KKNI) up to level 3. The sixth aspect is the
financing of the Batik Skills training program.
Based on interviews and studies of ST1 finan-
cial report documents, each STT still relied on
the money from the training participants as
the main source of income.

The third component is the process
component in the evaluation with the CIPP
model consisting of three aspects of evalu-
ation. The first aspect is the training rules.
Based on the results of the distribution of
questionnaires to 120 respondents from six
STIs, interviews, and document studies, it is
found that the results of the activity regu-
lations have been implemented in accordance
with activity planning, although not 100% of
all STTs have implemented them.

The second aspect is the learning proc-
ess of the Batik Skills Program. Based on the
results of the distribution of questionnaires to
120 respondents from six STTs, interviews,
and participants observation, the sub-aspect
of teachers provide instructional objectives
when starting training gains the achievement
rate of 70%. Teaching sub-aspect explained
the material with discussion methods with the
level of achievement of 87.5%. As for the
sub-aspects of the instructor in explaining the
material using learning tools, the achievement
level is 100%.

The third aspect is the evaluation of
learning outcomes in the Batik Skills training
program. Based on the results of the distri-
bution of questionnaires to 120 respondents
from six STIs, interviews, and participant
observation, the highest answer for the sub-
aspect of assignment at home is the STI
Tradisiku, whereas the lowest number of
answers is STI Lesha and STI Datik. The
results of the recapitulation of the sub-aspects
questionnaires show that the institution which
most often achieved the highest number of
answers to quizzes are STI Tradisiku, and the
lowest number of answers is ST Datik and
STI Cosmos.

The fourth component is the product
component in the evaluation with the CIPP
model consisting of four aspects of evalu-
ation. The first aspect is the mastery of theo-
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retical competence. Based on the results of
the recapitulation of questionnaires, docu-
ment studies, and interviews, the average
score of quizzes and theory tests was 78.
Meanwhile, for the sub-aspects of mastery of
the theory of materials in making batik, 60%
was achieved. Sub mastery of material aspects
on various techniques in making batik by
42.57% was achieved. Sub mastery of material
aspects regarding a variety of tools needed in
the new batik process of 88.3% was achieved.

The second aspect is the mastery of
practice competencies. Based on the results of
a recapitulation of questionnaires, observa-
tions, and interviews, all participants get a
minimum score of 'Good'.

The third aspect is the proof of gradu-
ation. Based on the results of the question-
naire recapitulation, the study of documents,
and interviews, all participants get a mark of
competency test certificate graduation. The
fourth aspect is the impact on program parti-
cipants. Based on the results of the question-
naire recapitulation, document studies, and
interviews, it is found that the sub-aspects of
the program graduates were able to open a
batik production business with a percentage
of the success rate of 20% with the highest
number of alumni coming from STI Datik
and STI Cosmos and the lowest number of
alumni is from STT Kris and STT Asri.

For the sub-aspect of 'the program
graduates can open a batik selling business',
the percentage of success rate is 50% with the
highest number of alumni coming from STI
Traditional and the lowest number of alumni
is from STI Lesha. For the sub-aspect of 'the
program graduates are able to open a batik
course', the percentage of success rate is
16.7% with the highest number of alumni
coming from STI Asri and the lowest number
of alumni from STT Kris and STI Datik. For
the sub-aspect of 'the program graduates can
open a batik workshop', the percentage of
success rate was 23.3% with the highest
number of alumni coming from STI Asti and
Cosmos while the lowest number of alumni
from STI Kris and STI Datik.

For the sub-aspect of 'the program
graduates can open a tiered batik training', the
percentage of the success rate is 16.7% with

Copytight © 2019, REiD (Reseatch and Evaluation in Education), 5(2), 2019 - 135

ISSN 2460-6995



Evaluation of the implementation of Batif-skills...

Hendro Prasetyono, Dedeh Kurniasati, & Laila Desnaranti

the highest number of alumni coming from
STI Cosmos and the lowest number of alum-
ni from STI Lesha and STI Tradisiku. For the
sub-aspect of 'the program graduates can
become batik educators in schools', the per-
centage of success rate is 86.7% with the
highest number of alumni coming from STI
Lesha, Traditional, and Datik, while the low-
est number of alumni from STT Asri and STIT
Cosmos.

For the sub-aspect of 'the program
graduates are financially capable’, only 20% of
the total respondents are financially capable
and have started the business to open their
own batik production, 50% of the total
respondents who answered has opened a
selling batik business and have their own store
or cooperation with third parties; 13.3% of
the total respondents who answered are finan-
cially capable and had opened a batik course.
The majorities are constrained by complex
funds and permits; 23.3% of total respon-
dents are financially capable and have opened
batik training workshops; 16.7% of the total
respondents who answered are financially ca-
pable to open tiered batik training. The tough-
est constraint is the license and standards that
must be fulfilled; 86.7% of the total respon-
dents answered they are capable and had
become batik educators in schools; 93.3% of
the total respondents answered they can and
have become batik educators in the general

public.

Discussion

The first component in the evaluation
of the CIPP model is the context component.
The first aspect of the context component is
the policy background. According to Ball
policies ‘create circumstances in which the
range of options available in deciding what to
do are narrowed or changed” (Ward et al,
2016). The batik skills program has a clear
legal basis. LLaw of Republic of Indonesia No.
20 of 2003 on National Education System,
clause 26 verse 5 up to the Regulation of the
Minister of National Education No. 19 of
2005, on National Standard of Education,
clause 1 verse 18 explain that education evalu-
ation is an activity of controlling, guarantee-
ing, and determining the quality of education

to various education component at every
path, ladder, and type of education as a form
of accountability of education. It is regulated
in the implementation of Permit for Non-
Formal Education and Farly Childhood,
Number: 421.10/1572/Dik/K.018. It is fol-
lowed by all STIs which have a policy base in
accordance with the law and the theory of
(Thrupp & Robert, 2003, p. 195).

The second aspect is the basic formu-
lation of program objectives. The basic for-
mulation of program objectives is based on
the analysis of learning conducted by non-
formal education. It is in accordance with the
Law of Republic of Indonesia No. 20 of 2003
on National Education System clause 26 verse
5 that courses and training are held for people
who need knowledge, skills, life skills, and
attitudes to develop themselves, develop their
profession, work, independent business, and
or continue to higher education. It is also in
line with the definition of objectives in the
evaluation programs outlined by Edwards et
al. (2007, p. 58) that it is the ultimate goal for
accurate information to key stakeholders in
the most cost-effective and realistic manner
possible. The basic formulation of the pro-
gram should be able to provide accurate in-
formation based on the problems created in
society.

The third aspect is the purpose of the
program. The process of formulating the
goals of the batik skills program involved vari-
ous parties ranging from the Training Direc-
tor of Course and Training, Directorate Gen-
eral of Early Childhood Education and Com-
munity Education, chairman of the APTBN
'‘Bhuana', and representative of every STI in
Indonesia. The objectives of the program are
as follows: (1) preserving batik art, (2) im-
proving the quality and quantity of batik, (3)
developing batik as one of the professions in
education like a professional teacher, (4) im-
proving the welfare of batik with competency
certificates, (5) preparing prospective profess-
sional educators before working for the com-
munity, (6) creating entrepreneurship and em-
ployment opportunities for people in batik.
Context evaluation measures the needs, based
on objectives and priorities and also assesses
the results significantly (Stufflebeam et al,
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2002, p. 279). Context evaluation assesses
activities on batik skills which determine the
situation and background that affect the types
of strategic objectives to be developed in the
system. The idea is inappropriate with Frye
and Hemmer (2012) that context is a study
that identifies and defines program goals and
priorities by assessing needs, problems, assets,
and opportunities relevant to the program.

The first aspect is problem formulation.
The problem formulation on each STI match-
ed with the conditions in the field and is
oriented to the future, only less specific. In
brief, each STT requires the right strategy and
plan. It is in line with the understanding of
the strategy by Fidler (2002, p. 10) that strate-
gy is the direction and scope of an organiza-
tion over the long term goal which achieves
advantages for the organization through its
configuration of resources within a changing
environment, to meet the needs of markets
and to fulfill stakeholder expectations. Mean-
while, strategy in management education ac-
cording to De Kluyver and Pearce II (2009),
Gamble, Thompson and Peteraf (2013),
Mintzberg, Lampel, Quinn, and Ghoshal
(2003), as well as Thompson, Strickland, and
Gamble (2010) cited by Albert and Grzeda is
described as a strategic framework that in-
cludes an analytical process relying on several
prescribed tools and expects the student to
arrive at a list of strategic options and sub-
sequent recommendations for implementation
(Albert & Grzeda, 2015).

This strategy is included in the plan
which will be achieved by the training pro-
gram graduates. The findings are in accor-
dance with the concept of planning said by
Yukl (2010, p. 72) that planning is a broadly
defined behavior that includes making deci-
sions about objectives, priorities, strategies,
organization of the work, assignment of re-
sponsibilities, scheduling of activities, and al-
location of resources among different activ-
ities according to their relative importance.

The second aspect is the standard of
prospective learners. Each STI has met the
criteria in the standard of prospective learn-
ers. The ages of prospective learners vary
from the youngest in high school student
grade 2 and the oldest is 53 years old. The
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educational background is diverse, ranging
from in with a background of junior high
school education to undergraduate (S1). It is
in accordance with regulations where trainees
are at least 17 years of age with diverse edu-
cational backgrounds.

The third aspect is the trainers’ educa-
tional qualification. The findings, as compared
to the prevailing regulations, need to be re-
analyzed according to the Regulation of the
Minister of National Education No. 19 of
2005 clause 29, verse 4, that educators at sen-
ior high school or Madrasah Aliyah (Islamic-
based senior high school), or other equivalent
forms of education have: (a) a minimum edu-
cation qualification of Diploma-four (D-1V)
or Bachelor (S1); (b) a higher education back-
ground with an education program appro-
priate to the subject being taught; and (c)
professional teacher certificate for senior high
school. Whereas, it includes educators at the
course and training skills institutions which
consist of teachers, mentors, trainers or in-
structors, and examiners. Therefore, it means
that the faculty of the course and training
institutions may come from faculty in higher
education institutions. According to Sullivan,
Mackie, Massy, and Sinha (2012, p. 24), higher
education qualifies graduates for jobs or
additional training as well as increasing their
knowledge and analytic capacities. These ben-
efits of undergraduate, graduate, and profes-
sional education manifest as direct income
effects, increased social mobility, and health,
as well as other indirect effects.

The fourth aspect is the condition of
the facilities and infrastructure. The findings
at the Institute of Skills and Education (STI)
Cosmos, STI Lesha, and STI Ttradisiku have
met the minimum standards of educational
facilities and infrastructure and the other STI
has not met the criteria. When referring to the
Regulation of the Minister of National Edu-
cation No. 19 of 2005 clause 42 verse 1 and 2,
the minimum standards of facilities and infra-
structure that must be owned by universities
as Institute of Teachers' Education or Lembaga
Pendidikan Tenaga Kependidikan (LPTK) are as
follows: (1) each educational unit shall have
facilities including furniture, educational e-
quipment, educational media, books, and
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other learning resources, consumables, and
other equipment necessary to support a reg-
ular and continuous learning process. (2)
Each educational unit is required to have
infrastructure covering land, classrooms, head
unit room, educator room, administrative
room, library room, laboratory space, work-
shop space, production unit space, canteen,
power and service installation, sports venues,
places for worship, playgrounds, creative ven-
ues, and other space or places needed to sup-
port the regular and ongoing learning process.

The findings are in line with the theo-
ries of Fry, Ketteridge, and Marshall (2009, p.
308) that 'most educational organizations now
work under the pressure of a system in which
space in their buildings and infrastructure is
measured and accounted for in relation to
student numbers and activities'. Based on the
aforementioned findings, the researchers con-
clude that the condition of infrastructure
from three of six STIs as the organizer of
batik training has been feasible.

The fifth aspect is the batik training
program curriculum. All STIs have a Compe-
tency-Based Curriculum design. The six STTs
have a standard design of batik graduation
levels: level 1, 2, and 3. All STIs have skill
program material. Based on all these findings,
it can be concluded if aspects of the program
curriculum have met the criteria.

The sixth aspect is training program
financing. This finding is less relevant when
compared to the existing provisions. Standard
of financing is the standard that regulates the
components and the amount of operating unit
cost of education applicable for one year (Fry
et al., 2009, p. 3). Meanwhile, the financing
standard according to the Regulation of the
Minister of National Education No. 19 of
2005 clause 62 is elaborated as follows: Edu-
cational financing consists of investment cost,
operating cost, and personal cost. (1) The
investment unit cost of education covers the
cost of providing facilities and infrastructure,
human resource development, and fixed
working capital. (2) The personal cost covers
the tuition fees that must be paid by the learn-
ers in order to be able to follow the learning
process regularly and continuously. The oper-
ating cost of the educational unit includes (a)

educators and education personnel salaries
and all allowances attached to the salary, (b)
educational materials or equipment, and (c)
indirect education operating costs in the form
of electric power, water, telecommunication
services, facilities maintenance and infrastruc-
ture, overtime pay, transportation, consump-
tion, taxes, insurance, and so forth. (3) The
standard operating cost of the education unit
shall be stipulated by the Minister of Regu-
lation based on the BSNP proposal.

Every program must have good finan-
cial management. Shattock (2003, p. 30) states
that financial management emphasizes inte-
grity, frugality, a concern for the pennies rath-
er than the pounds, and a reluctance to bor-
row, the more it will command internal re-
spect and provide a secure financial base for
acting opportunistically and responding quick-
ly to environmental change. Conservative fi-
nancial control mechanisms, however, can
create unnecessary layers of hierarchy and
bureaucracy and can choke initiative.

The input component of the evaluation
on the batik skills program which consists of
the problem formulation and the students’
standard has met the criteria. However, the
batik teacher's qualification, the use of edu-
cational facilities and education standards, the
curriculum, and the program financing com-
ponents have not been fulfilled the criteria.

Evaluation at the stage of the process is
to see the program achievements and the ob-
stacles encountered by STI in running the
batik program. The evaluation studied the
program implementation which emphasizes
the process components (Tuytens & Devos,
2014). The further evaluation process focuses
on the coaching and professional growth of
the teacher during at least two evaluation
conferences (one formative and one summa-
tive). At the end of this process, an evaluation
report is handed to the teacher. In this report,
the teacher receives a final conclusion (two
possibilities, namely: satisfactory or unsatis-
factory) about his or her performance.

The first aspect is the discipline in train-
ing. Each STIT has discipline regulations for
their trainees, but only 80% of the partici-
pants who have received the socialization of
the contents.
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The second aspect is the process of
teaching and learning. Teachers provide in-
structional goals when they start the training.
It has a 70% achievement level, while for
learning with an explanation with a two-way
model, the achievement level is 87.5%. Be-
sides, for the use of learning tools in teaching
materials, the achievement level is 100%.

The third aspect is learning evaluation.
Not all STIs provide assighments at home.
Only STT Tradisiku and STI Asti give a home
assignment, and STI Tradisiku is the only one
that always gives their trainee quizzes. All
STIs conduct formative, summative, and also
competency tests. Stufflebeam and Shinkfield
(2007, p. 294) said that the evaluation process
is an ongoing check on a plan’s implemen-
tation plus documentation of the process, in-
cluding changes in the plan and key omissions
or poor execution of certain procedures. One
of the goals is to provide staff and managers
feedback about the extent to which staff is
carrying out planned activities on schedule, as
planned, and efficiently. This opinion is sup-
ported by Patton (1980, p. 60) that the 'proc-
ess' focus in an evaluation implies an empha-
sis on looking at how product or outcome is
produced rather than looking at the same
product itself; that is, it is an analysis of the
processes whereby a program produces the
result it does. Process evaluation is develop-
mental, descriptive, continuous, flexible, and
inductive.

Process components evaluation empha-
sizes how the product is produced compared
to the product itself. The process stage in this
research involves the aspects of strategy im-
plementation and the use of facilities or ca-
pital or resources in real activities in the field.
Thus, it is concluded that the components of
the evaluation process from the batik skills
training program implementation consist of
the order and process of learning activities
that have met the criteria, while the evaluation
of learning outcomes has not met the evalu-
ation criteria.

Product evaluation is the next stage of
the evaluation program in the CIPP model. It
is directed to the things that show the changes
that occur in the input and what kind of re-
sults. Product evaluation serves to interpret
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success in achieving objectives, assessing the
data set, comparing the established criteria
with the results obtained in the field, and the
considerations associated with the context,
inputs, and processes and formulating a ra-
tional interpretation. The products from this
program are batik professionals so the meas-
ured product component is the competence
of batik skill training program graduates.

The first aspect is the mastery of the
batik theory of program graduates. All the
STIs have the average score from the quiz
and theoretical exams are above 70. Based on
the previously-mentioned findings, the mas-
tery of batik material and various technique
theories have not been fulfilled except the
mastery of theory about the tools required in
batik which has met the criteria.

The second aspect is the Competency
Mastery of Program Practice Graduates. All
STIs have implemented these criteria and the
majority of trainees score above 80%. If there
are participants who score below 80, then the
STIs held the remedial exam. If the trainees
did not pass the remedial exam, then they are
required to repeat the training. There are
86.7% of participants from all STIs who can
use canting, while 100% of participants can use
batik cap, 100% of participants can prepare
the wax, 87.5% of participants can perform
the coloring process, and only 82.5% can per-
form the process of pelorotan.

The third aspect is the proof of grad-
uation. All participants get a certificate of the
graduate program but not all participants get a
certificate of batik competence. If they want
to get a certificate of batik competence, they
must take the test conducted by Place Com-
petency Test (PCT). It means that after pass-
ing the program, a participant will not always
be recognized as a batik professional. He/she
needs to take another exam recognized by the
Ministry of Education and Culture.

The fourth aspect is the impact toward
the participant of the batik skill program. It is
the final stage of a series of evaluations pro-
gram in product components. Impact evalu-
ation is directed at focusing on the impact
questions felt by the participants after the
program. It serves to analyze the influence felt
by the participants after the program.
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Rossi, Freeman, and Lipsey (1999, p.
25) believes that impact evaluation is directed
at focusing on the impact questions felt by the
participants after the program. The evaluation
questions are about which impact assessment
is organized that is related to such matters as
whether the desired program outcomes were
attained, whether the program was effective in
producing a change in the targeted social con-
ditions, and whether the program impact in-
cluded to unintended side effects. These ques-
tions assume a set of operationally defined
objectives and criteria for success.

It is also important to know whether
the impact measured has a positive or nega-
tive impact, the kind of impact, how big the
impact is, and whether it can give a positive
change for the participants for their future, so
it can be analyzed for further program im-
provement. Stufflebeam et al. (2002, p. 229)
said that to assess performance beyond goals,
evaluators need to search for unanticipated
outcomes, both positive and negative. They
might conduct hearings or group interviews
to generate hypotheses about the full range of
outcomes and follow these up with an effort
to confirm or disconfirm the hypotheses.

The findings on the impact aspect
which is the most important thing for the in-
dividual after a program is to get a better job
or income. It is in line with Sullivan et al.
(2012, p. 24) that the benefits of undergradu-
ate, graduate and professional education ma-
nifest as direct income effects, increased so-
cial mobility, health, and also other indirect
effects. Measures have been created to moni-
tor changes in these outputs, narrowly de-
fined: numbers of degrees, time to degree, de-
gree mix, and the like. Attempts have also
been made to estimate the benefits of educa-
tion using broader concepts, such as the ac-
cumulation of human capital. For estimating
the economic returns to education, a starting
point is to examine income differentials a-
cross educational attainment categories and
institution types, attempting to correct for
other student characteristics.

All the evaluation stages, starting from
the evaluation of context, input evaluation,
process evaluation, and product evaluation,
are a unity that cannot be separated, but it has

to be done together depending on the con-
ditions in the field. The findings are in accor-
dance with Stufflebeam and Shinkfield (2007,
p. 294) that the purpose of product evaluation
is to measure, interpret, and judge an enter-
prise’s achievements. Its main goal is to ascer-
tain the extent to which the evaluation met
the needs of all the rightful beneficiaries.

Based on the findings, the number of
stakeholders who have been made as the re-
spondent has met the requirements. Accord-
ing to Bamberger, Rugh, and Mabry (2000, p.
271), program impact and quality cannot be
determined without understanding the diverse
experience of stakeholders. The perceptions
of many must be search out.

The impact aspect on the evaluation of
the implementation of batik skills program
has given many positive influences to the pro-
gram participants but has not given certainty
about the condition of their destiny in the fu-
ture, because those who have passed the pro-
gram have not been able to open their own
job or looking for work as batik craftsman.
Product components in the evaluation of the
program which consist of mastery of theo-
retical competence has not been fulfilled,
mastery of practice competence and pro-gram
pass mark has been fulfilled. The impact as-
pect on the program participants has not pro-
vided a promising future when the program
participants have completed their training.

Conclusion

Referring to the research findings and
discussion, all evaluation component in the
implementation of the training program is
carried out well, except the results of program
implementation. The results that must be im-
proved is the impact that the participants will
get after attending the training at the STIL. If
STI graduates cannot work either opening a
batik business or work as batik craftsman, the
batik skills training program may not develop.
If it does not develop, there is no generation
who will continue their batik skills. It is re-
commended for the Ministry of National
Education to collaborate with the Ministry of
Cooperatives and Small Medium Enterprises,
local governments, and related agencies to
provide business opportunities to STI gradu-
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ates in the form of soft loan assistance, entre-
preneurship training, and facilitation in pro-
viding business licenses.
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Abstract

Progress in the field of technology often facilitates human work. One of them is progress in the
development of questionnaire modes. Cutrently, existing questionnaires have been based on a digital
platform, which makes evaluators easy to design, disseminate, and conduct scoring. All are computer-
based, making them reachable by the respondents no matter how far the location of the respondent is, as
long as they are connected to the internet. However, any progress is accompanied by several obstacles.
For example, the respondents experienced an error in responding to having the intent to respond 'Yes'
option but pressing the 'No' button instead. It is very different from filling in paper and pencil based
questionnaires in which they are sure to put a checkmark using a pencil on the answer choices. This
problem is what the researchers found when distributing digital questionnaires to participants of the
National Questions Writing Program based on the 'STAP' (Sistem Inovatif Aplikasi Penilaian) application.
On conditional questions (if you choose 'No', please stop), some respondents who have chosen No'
answers still respond to the next questions. It causes the data obtained are unreliable. After conducting a
more in-depth analysis, the researchers found that respondents’ factors as psychological factors are the
cause, such as the new experience of accessing applications, understanding of applications, stress, and
personal health. Uniquely, the respondents who have problems are those in the context of productive age,
i.e 30 to 39 years old, more than five years of teaching experience, postgraduate level, and female.

Keywords: computer-based assessment, digital questionnaire, respondent factors, SLAP application

Permalink/DOI: https://doi.org/10.21831 /reid.v5i2.26943

Introduction Errors are predictable and deserve more
attention than the application of CBT, not
only errors from the application side but also
those from the respondent's side. Web-based
questionnaires, as one of the other forms of
application of CBT, as they have been used in
Australia (Nulty, 2008), also need to pay at-
tention to these errors. Before being applied,
it is better for prospective respondents to be
given socialization, training, and how to use
the application (Sevillano-Garcia & Vazquez-
Cano, 2015).

Web-based questionnaires, also known
as digital questionnaires, need to pay attention
to some aspects such as questions asked and
visual design so respondents are more aware
in answering so that there are no mistakes

Progress in the field of assessment is
increasingly rapid. Assessment is no longer
carried out in conventional ways, such as
paper-based test (PBT) but has been in the
form of a computer-based test (CBT). Many
experts argue that well-designed computer-
based assessments are considered more com-
prehensive, more accurate, and able to de-
scribe the profile of each test participant
(Nezami & Butcher, 2000). Computer-based
assessment is also the first step in the test
model for the future (Yanxia, 2017) by not
ignoring other aspects of the application that
can cause the computer to make an error in
processing the response given (McArthur &
Choppin, 1984).

This is an open access article under the CC-BY-SA license.
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when answering. Excessive use of media, such
as quality-check reminders, will take a long
time which can make the respondents frustra-
ted and leave the questionnaire prematurely
(Reja, Manfreda, Hlebec, & Vehovar, 2003).

It also happened to the web-based
questionnaire used by the Center for Educa-
tional Assessment or Pusat Penilaian Pendidikan
(Puspendif) as an instrument for measuring the
level of satisfaction with the implementation
of the national question writing application
based on SIAP. As a new program that has
only been operating since 2017, SIAP needs
to be evaluated to see its effectiveness.

Evaluation of the participants’ satisfac-
tion level was done using a web integrated
with the SIAP application. On the question-
naire’s initial page, it was stated that the ques-
tionnaire was arranged to increase the capabil-
ity of SIAP in providing information tech-
nology services to users, especially writers,
reviewers, and material administrators. There
are two types of responses provided in this
questionnaire: Yes/No answers and gradation
of five Likert scales approval levels (SIAP Ap-
plication Development Questionnaire, n.d.).

It is interesting to find based on the
response that there were respondents who
still answered follow-up questions that they
should not answer if they chose the response
"No'. An example can be seen in Table 1.

Table 1. Communication results with the
person in charge of the subject matter

Choice of Number of Percentage
Answer Respondents %)
(n=295)
Yes 200 47.96
No 92 21.82
Abstain 3 30.21

Table 1 is the result of question data
regarding communication with the person in
charge (PIC) of the subject matter. Of the 200
respondents, 92 people answered that they
did not communicate with the PIC of the
subject matter. However, of the 92 people, 30
of them (32.60%) still answered the follow-up
questions, namely regarding clarity of indi-
cators, improvements, and rejections.

It shows that web-based questionnaires
require the ability of 'extensive reading' rather
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than 'speed reading'. In fact, more than 60%
of respondents are postgraduate students.
Thus, the habit of delaying the task of reading
during education (Onwuegbuzie et al., 2004)
or the habit of skimming reading (Cheng &
Tsai, 2017) can be the cause. The respondents
who graduated from the Babasa Indonesia
major did not show a much different pattern.
In addition, most of them are male. Indeed,
the results of the study by Parquette (1952)
show that men find it difficult to understand a
text in the first chance of reading.

Data that are duly not filled, but still get
the response, as mentioned eatlier, is said to
be data outliers or outlier data. These data
cause the shrinking parameter to be zero so
the model used becomes inappropriate, or
there is a bias in the parameters (Martel,
2015). Further, these outliers can also influ-
ence subsequent observations which have im-
plications for the resulting parameter estima-
tors (McQuarrie & Tsai, 2003). It may cause
fatal errors if the next statistical analysis
cannot be performed optimally only because
of the data outliers.

This study focuses on the context 'at-
tached' to the outliers: explaining the context
behind the outliers’ emergence. The context,
in this case, refers to the things attached to
the respondent, such as gender, age, educa-
tion level, and length of teaching time. In
contrast to studies conducted by psychomet-
rists, such studies on outliers only focused on
the outliers location in the data (Ali, 1994),
statistical behavior tests (Prescott, 1978), and
outliers’ patterns in the contingency tables
(Rapallo, 2012), this study looks at outliers
from a qualitative perspective, which uses
statistical data, that are, nonparametric scale.

Method

Data on the outliers and respondents'
identity (context) were obtained from second-
ary data (Harris, 2001) from the web ques-
tionnaire (SIAP Application Development
Questionnaire, n.d.) in the SIAP application.
The respondents are 295 people from nation-
al question writers from national selection re-
sults in 2016 and 2017. The number of re-
spondents sampled was all respondents who
answered 'No', but still answered follow-up
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questions for three questions, 106 respon-
dents for questions took a long time accessing
the SIAP application, 92 respondents for
communication questions with the subject
matter PIC, and four people for communica-
tion questions with the SIAP administrator.
The questionnaire used as the data
source is in the form of a digital questionnaire
consisting of five parts, namely, the first part
containing the identity of the respondents
(name, subject, post, city, province, age, gen-
der, the experience of accessing SIAP appli-
cations, length of teaching, level of education,
suitability for subjects taught), the second part
in the form of questions about the time need-
ed to access the SIAP application, the third
part in the form of questions about communi-
cation with the PIC of the subject matter, the
fourth part which is a question regarding
communication with the SIAP administrator,
and the last part in the form of suggestion.
The stages of research are guided by evalu-
ative methods (Ross & Cronbach, 1976) and
(Fincher, 1981), namely by reading-intensive
results of the response, especially responses
related to questions that have further ques-

tions; recording into an identity data card (in
this case the context in the form of gender,
recent education, and length of teaching time)
of respondents who are outliers; doing coding
based on context; grouping the data; giving
meaning to the context of outliers; drawing a
conclusion; and compiling reports.

Findings and Discussion

The analysis was done on question-
naires distributed to national question writers
about the satisfaction level with the SIAP ap-
plication, communication with the subject
matter PIC, and communication with the ad-
ministrator. The questions on the SIAP appli-
cation include the need to access the SIAP ap-
plication for a long time, interactive features,
and overall satisfaction with the SIAP applica-
tion. The level of satisfaction with regard to
communication with the PIC of the subject
matter contains questions about the explana-
tion of the indicators, remedial comments,
and explanations of rejection. Communication
with the administrator contains questions re-
lated to the call center, WhatsApp, and email.

Table 2. Response to the SIAP access time, communication results with the PIC of the subject
matter and the SIAP administrator

SIAP Access Time Communicatiqn with the (Eommunicatio.rl
(n=295) PIC of the Subject Matter  with SIAP Admin
(n=295) (n= 295)

Number of respondent 189 200 266
answered Yes
Number of respondent 106 92 4
answered No
Number of abstain respondent 86 30 3
answered follow-up questions
a. Gender

Male 44 13 1

Female 42 17 2
b. Level of education

Graduate 46 17 -

Post graduate 40 13
c. Age

25 to 29 years old 6 - -

30 to 39 years old 37 14 1

40 to 49 years old 36 11 1

50 years old or more 6 4 1
d. Length of teaching time

1 year 19 6 1

2 years 10 3 -

3 years 9 4 -

4 years 2 2 -

5 years or more 45 15 2
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Based on the results of the analysis, in-
formation was obtained on the percentage of
respondents who answered 'No' but still an-
swered the follow-up questions for the three
types of questions, respectively 81.13% (for
questions that took a long time accessing the
SIAP application), 32.6% (for communication
questions with the PIC of the subject matter,
and 75% (for communication questions with
the SIAP administrator). The details can be
seen in Table 2.

Taking a Long Time to Access the SIAP
Application

According to research conducted by
several experts about computer-based applica-
tions, the average access needed to open ap-
plications is 4.7 seconds (Hastomo & Yuhana,
2013), 0.93 seconds (Shubhi, Yuliana, &
Winarno, 2011), and 6.959 kB/s (Mulyana &
Sholekan, 2010). However, each application
used certainly has different access times. Soft-
ware specifications used, when the situation
opens access (morning, noon, or night)
(Mulyana & Sholekan, 2010), availability of
Wifi (Pangesti, 2017), as well as the software
used are some of the factors that cause the
speed of loading or data access.

Surely, it also applies to the SIAP appli-
cation that is accessed by the writing partici-
pants the question that became the respon-
dent of this study. Of the 295 respondents
who participated, 189 respondents answered
"Yes' and 106 respondents answered Wo'. It
means that most respondents need a long
time to access SIAP. There were 86 people
from all respondents who answered 'No'
(45.50%) respond to the next questions. This
number 86 consists of 42 female and 44 male
respondents. It seems to support the results
of the study by Parquette (1952) that men
tend to be difficult to understand reading at
once reading. Although only two points adrift,
it can be said that men need time to under-
stand reading compared to women. In fact, in
the research conducted by Qian, Buchmann,
and Zhang (2018), women tend to have good
educational adaptability.

However, if they hold the opinions of
respondents number 31 and 82 (both women
of the same age), in the part of the question
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regarding the experience of accessing the
SIAP application, they wrote that the problem
they experienced when accessing was net-
work. They will not have trouble as long as
the signal when they open the application is in
a strong position or from the side of the SIAP
application itself, which is in maintenance
status. Indeed, there are respondents (number
71, male) who say it takes two minutes at the
beginning of the login, but it becomes smooth
during the process of writing questions and
saving and submitting. For this reason, he did
not consider that it took a long time to access
the SIAP application. Sometimes, their under-
standing of applications that are still relatively
new or they are still unfamiliar with using
applications makes them stutter technology
(based on respondents' answers number 37,
59, and 154; all three are male and are in the
same age group, namely 30 to 39 years old). It
is undeniable that most people need a long
time to understand or learn something new.
The same is the case with the results of a re-
search by Onwuegbuzie et al. (2004) conduct-
ed on undergraduate graduates in America.

Communication with the Person in Charge of
the Subject Matter

SIAP application provides an opportu-
nity for the writer of the questions to commu-
nicate with the PIC of the material through
the Chat feature. However, some participants
did not use the facility. Of the 295 respon-
dents, 200 people (68%) answered 'Yes', 92
people (31%) answered 'No', and three people
(1%) did not answer. Of the 92 respondents
who answered 'No', 30 respondents continued
to answer questions. Of the total 92 respon-
dents who answered 'No', 30 respondents still
answered further questions. Male respondents
numbered 13 people (43%) and female re-
spondents numbered 17 people (57%). It indi-
cates that more females are not willing to
communicate with the PIC of the subject
matter.

This condition is in contrary to consis-
tency in continuing to answer questions,
namely, in this case, women can be said to be
inconsistent, which can be caused by psycho-
logical factors (Hornung, 1977), such as stress
due to communicating with the PIC of the
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subject matter that must be socially elevated.
In addition to stress, personal health condi-
tions or family can also become the trigger.
For example, the condition that occurred in
respondent number 264 (female, aged 40 to
49 years old) said that she could not focus be-
cause she was caring for his mother who was
hospitalized. The same is true for the answer
of respondent number 164 (female, aged 50
years old or more) who said that she accessed
the SIAP application when she was not ready
because she was ill.

It is possible that female respondents
did communicate with the PIC of the subject
matter, but they received a rejection (it could
be in the form of neglecting chat, having to
make improvements to the questions submit-
ted, even more extreme: the rejection of the
question). It seems that in this case, the sti-
mulus factors and responses (Hovland, 1948)
are the determinants of communication that
can be established well or not. The reason for
fear of being rejected for the questions they
wrote seems to be justified when reading the
respondent's answers in the question section
on the experience of accessing the SIAP
application. Respondent number 238, female,
postgraduate education, with five years teach-
ing experience (respondents included in the
sample who answered follow-up questions)
wrote that she was happy and worried about
the questions she wrote and submitted. She
was afraid that the problem would be rejected
so she was very aware of writing questions
and submitting them. Errors in running an
application can also cause unauthorized writ-
ten questions. These errors include mistakes
in placing stimulus, choice of answers, and
key answers and reasons.

Subconsciously, those female respon-
dents accidentally choose the option 'No'. It is
likely the inability of females to suppress ex-
pressive language tendencies (Maynard, 1988)
which is more dominant than male language
behavior. She means to answer 'Yes', but acci-
dentally clicks the choice of 'No'.

Communication with the SIAP Administrator

The results of the studies have provided
information that technological advances in the
tield of communication cause various changes

in society, such as changes in the speed of in-
formation exchange (Zamroni, 2009). Admin-
istrators as parties that facilitate the questions
writers with various information, such as, the
time of the assignment, indicators that must
be done, the number of questions that must
be written, must be able to take advantage of
technological advances in communicating. To
support this, in addition to providing commu-
nication facilities with the PIC of the material
directly, the SIAP application also provides
communication facilities between the question
writer and the SIAP administrator.

Of the 295 respondents who respond-
ed, 266 people (90.16%) used this facility. The
number of male respondents was 112 people
and female respondents amounted to 154
people, while the number of respondents who
answered 'No' was four people and those who
did not answer are 25 people. Of the four
respondents who answered 'No', only three
people participated in answering further ques-
tions. The interesting thing is from the three
questions that have follow-up questions, spe-
cifically the communication questions with
the admin getting the response that did not
answer the most, namely 25 people. There
were 13 female respondents with undergrad-
uate education and five male students; four
females with post-graduate education and
three males with post-graduate education.

The biggest possibility of respondents
who did not provide answers regarding com-
munication with the SIAP administrator was
respondents who had less memorable experi-
ences. For example, the answer of respondent
number 285 (female, 50 years old or more,
post-graduate education) on the question of
the criticism and suggestions that she request-
ed that the SIAP administrator be faster and
more responsive in answering the questions
submitted by the participants. They need im-
mediate answers because the time given by
the system for writing questions is not too
long, especially for those who communicate
via WhatsApp private lines (respondent num-
ber 225, woman, undergraduate).

Another reason identified was the re-
spondents' unpreparedness when they got a
call from the SIAP administrator who tells
them about assigning questions. Often the ad-
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ministrator suddenly contacts the question
writer to be assigned several indicators that
must be written for a short period of time (re-
spondent's answers number 66, 198, 202, and
290). Upset? Most people will feel annoyed if
they have just gotten information but have
been demanded to be able to immediately
implement with deadlines that are not so long.

As an administrator, it is appropriate to
provide the best service to service recipients.
Everyone who serves as an administrator
must have high commitment and motivation
in carrying out their duties (Moenir, 2010). If
the administrator can provide optimal service
and meet customer demands, the organization
can be regarded as the greatest form of suc-
cess on the service side. On the contrary, if
the service provided is not satisfactory, it is
necessary to improve the system and imple-
mentation mechanism.

Conclusion

The web-based questionnaire or digital
questionnaire still has many disadvantages.
The presence of data outliers, for example,
cannot be avoided. There are only factors that
cause respondents to give unexpected data,
such as psychological factors when respond-
ing to questionnaires. Actually, it can be anti-
cipated if the digital questionnaire is accom-
panied by an interview to get in-depth infor-
mation about the aspects being evaluated. It is
okay to use a web-based questionnaire, but in
its implementation, it will be more targeted if
the respondent is accompanied when input-
ting data on the media used (such as devices,
mobile phones, tablet computers, etc.). It pro-
vides an opportunity for respondents to ask if
there are questions that are difficult to under-
stand. Interviewers can also supervise careful-
ly, especially taking preventive actions related
to conditional questions (in this paper stated
in terms of follow-up questions).

Data in the form of outliers do not
have to be deleted or treated by means of
statistical averaging, but can be used as a data
source to conduct in-depth interviews with re-
spondents who gave the response. It can be a
new field for constructivist paradigm re-
searchers. They can explain outliers from an-
other point of view. Even for psychometrics,
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outliers can be used as new data to see the
relationships between the variables of non-
parametric scale data found in the respon-
dents, for example, to see if there is a rela-
tionship between the length of teaching time,
gender, and age with communication with the
subject matter PIC, and SIAP administrator.

In addition, it is suggested that in the
formulation of questionnaires (both paper-
based and web-based), it is necessary to con-
sider the respondent's experience of novelty
and current, such as responding in a new
form (digital questionnaire), layered questions
(questions that require further questions),
because not all of the respondents were in a
focus position to answer, even though they
were highly educated, of productive age, and
had a longer experience.
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Abstract

This study identifies the effectiveness of game-based science learning (GBSL) for improving students’
learning outcomes by conducting a literature review of the current research from 2010 to 2017. This study
also explores the correlation between variation in school level and year of publication on GBSL effect
size. Data were collected from peer-reviewed journal articles published in educational databases including
ERIC (Educational Research Information Centre), Springer Link, ProQuest education journal, and A+
education. Seven inclusion criteria were used to select relevant studies. Comprehensive Meta-Analysis
(CMA 2.0) was used to analyze the data. This study finds that (1) GBSL intervention has a statistically
significant effect on students' learning outcomes with a higher average on the effect size of the
experimental group (41.12) than the control group (37.07). The mean of the reviewed studies’ effect size is
0.667 in the medium category. (2) The implementation of GBSL in secondary school has a bigger average
effect size than in elementary school. Year of publication and effect size has a low positive correlation
with a coefficient of correlation 0.40.
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Introduction ing teaching and learning processes, or it is
commonly called digital game-based learning
(DGBL) (Papastergiou, 2009; van Eck, 2000).
Students also obtain feedbacks such as im-
provement, and win conditions after com-
pleting the goals (Okeke, 2016, p. 1). The
DGBL that specifically focus on Science is
called Game-Based Science Learning (GBSL).

Since 20006, the number of research in-
vestigating the effect of Digital games in edu-
cation has been increasing (Chorney, 2012).
Some literature has been debating the effec-
tiveness of GBSL in the last decade (Hamari
& Keronen, 2017; Quandt et al., 2015). The
community of science education (physics, bio-
logy, chemistry, and general sciences) also

The young generation who was born in
the 21st century is a digital native or the Net
generation (Bennett, Maton, & Kervin, 2008).
The millennial in this era also can be called a
game generation (Prensky, 2001). The trend
of digital games’ use has been increasing in
this era (Corbett, 2010; McGonigal, 2011).
Millions of people have been immersed in
playing digital games either for entertainment
or education (Huang, Hew, & Lo, 2019). Gee
(2007) reported in his study that approxi-
mately 90% of students’ mobile phones con-
nect to digital games. Besides, many teachers
use digital games as a medium of instruction
in their classroom for engaging students dur-
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concern with the potential of game-based
learning. Some researchers investigate the ef-
fectiveness of GBSL in some science subject
matter such as Newtonian mechanics (Clark
et al.,, 2011), human immunology (Cheng, Su,
Huang, & Chen, 2014), and photosynthesis
(Culp, Martin, Clements, & Lewis Presser,
2015). They argue that science is challenging
for some students because of abstract con-
cepts and invisible objects. In addition, some
research illustrated that rote memorization
and decontextualized learning have potential
drawbacks in the Science context (Honey &
Hilton, 2011; Mayo, 2007). This issue has an
impact on their learning outcomes which can
be defined as skills, knowledge, and values as
an outcome of students’ experiences (The US
Council for Higher Education Accreditation
(CHEA) cited in Adam (2004, p. 4). Learning
outcomes can be knowledge, skills, or atti-
tude. However, in this context, the learning
outcome only refers to students’ learning out-
comes in academic settings. Thus, GBSL is
the proper solution to this issue because digi-
tal games are highly engaging and motivating
(Huang et al., 2019; Tsay, Kofinas, & Luo,
2018). Several researchers demonstrated em-
pirical evidence of the potential of this edu-
cational tool to enhance students’ learning
outcomes in the various context of science
subjects through comparing control and ex-
periment group (such as Bello, Ibi, & Bukar,
2016; Fan, Xiao, & Su, 2015).

However, a small number of sample of
studies investigating the effect of GBSL on
students' learning outcomes tended to have a
more significant mean of effect sizes than
studies with larger sample sizes (Cheung &
Slavin, 2013). Effect size refers to a quantita-
tive measurement of the difference between
the mean score of the control group and the
treatment group (Nakagawa & Cuthill, 2007).
Meanwhile, the small sample size of the re-
search cannot be used to generalize the effect
of GBSL. In order to solve this issue, it needs
further investigation of the effectiveness of
GBSL in students’ achievement in sciences
with a meta-analysis study to develop a better
estimate of effect magnitude (King & He,
2005). Meta-analysis is the process of con-
verting the effects of several similar research
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into quantitative data so that these averages of
the effect size and an overall determination
can be made concerning the cumulative find-
ings of several studies (Glass, McGaw, &
Smith, 1981). Meta-analysis is a kind of retro-
spective observational study in which re-
searchers make data recapitulation without
any experimental manipulation (Brockwell &
Gordon, 2001).

Several literature reviews of Game-
Based Learning have been conducted both in
the context of sciences and other subjects
such as mathematics, language, history, and
physical education. In 2006, Vogel et al
(2006) used meta-analysis of digital games
versus traditional teaching methods. The
overall result of the meta-analysis was that
treatment groups were reported higher learn-
ing outcomes and better attitudes toward
learning than control groups. The report also
analyses some moderator categories. He re-
ported that gender, school level, and user type
showed significant statistical results. Mean-
while, learner control, type of activity, and
realism do not appear to be influential. In the
science context, i and Tsai (2013), reviewed
research articles regarding game-based science
learning (GBSL) published from 2000 to
2011. The focus of the review is qualitative
outcomes including research purposes and de-
signs, the theoretical foundations, game de-
sign, and learning focus. Based on the review,
GBSL can provide effective learning in a
collaborative problem-solving environment.
However, the research only focused on quali-
tative data without discussing and analyzing
the quantitative analysis of GBSL intervention
and the effect size.

According to the previous research,
gaps in the literature have been identified.
Although several studies have explored a
review of literature of GBSL, few have tested
their relative influence on learning the out-
come. There was also a lack of research meta-
analysis of GBSL with a quantitative ap-
proach. Li and Tsai (2013) who focused their
research on the qualitative method suggested
that quantitative content analysis of GBSL
effectiveness such as students’ learning out-
comes in Science education should be con-
ducted in future investigations. It is because
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digital games that can promote students’
engagement (Annetta, Minogue, Holmes, &
Cheng, 2009; Tsay et al,, 2018) might also
enhance students’ learning outcomes. Other
similar studies such as Vogel et al. (20006) also
have a limitation. Although he specifically
focusses on cognitive aspects in the analysis,
the context of the study is in a broad context
and did not specifically focus on Science edu-
cation. Based on this gap, a newly proposed
work focusing on a meta-analysis of the effect
of the digital game on students’ learning out-
come in Science education or GBSL need to
be conducted. Thus, two central research
questions (RQs) were addressed in this study:
(1) RQ1: Do Game-Based Science Learning
(GBSL) effective to enhance students’ learn-
ing outcomes compared to traditional method
as reported by the current studies from 2010
to 20172 (2) RQ2: Do moderator categories
including school level of participants (elemen-
tary and secondary school context) and year
of publication has any correlation with GBSL
effect size?

This research contributes to the litera-
ture in this field. First, this study reviewed
recent trends in GBSL research, especially for
those in the field of science education who
are interested in quantitative studies of GBSL
for students’ learning outcomes. A meta-
analysis of GBSL has been conducted by sev-
eral researchers within a broader context such
as mathematics, language, and other subjects
(Divjak & Tomi¢, 2011; Young et al., 2012),
but lack of research conducted in science edu-
cation. Second, the consistency of the result
of similar studies for several years will be
investigated. Therefore, consistency and in-
consistency of findings of similar research will
be found, and bias of one or more studies in
this field could be detected (Borg & Gall,
1983). Third, a meta-analysis uses a significant
amount of data, and applying statistical meth-
ods by organizing some information comes
from a broad cross-section whose function is
to complement other purposes (Glass et al.,
1981). By the significant number of partici-
pants, the study develops a better estimate of
effect magnitude (King & He, 2005). The
larger sample size in conducting a meta-ana-
lysis could be found in one study that will

create greater statistical power and more
precise confidence intervals. This is because
the study collects several similar studies to be
analyzed quantitatively. It concentrates on the
effect size of this empirical discovery which is
relatively better than the other methods of
quantitative approaches including narrative
review, descriptive review, and vote counting
(Lipsey & Wilson, 2001). Moreover, through
the substantial number of participants with
different variables, the differences may exist
because of differences that exist among the
articles such as different subject populations,
education level, gender, game type, etc. By
using meta-analysis, different moderator vari-
ables can be investigated. Vogel et al. (2000)
state that analyzing moderator variables would
give a clearer overview or more complex pic-
ture of reviewed studies.

Method

Research Strategies and Data Collection

The search of the literature was con-
ducted from June to July 2017. Data were
collected from journal articles published from
educational sources including ProQuest edu-
cation journal, Springer Link, A+ education,
and ERIC (Educational Research Information
Centre). The databases provide a high impact
and a high-quality journal article. The key-
words are 'digital game, sciences, physics, bio-
logy, chemistry, secondary, high school, ele-
mentary." The Boolean operator, '"AND' or
'OR', was used to combine all key terms.
Following the keywords, the researchers read
the abstract and full-text. We use some in-
clusion and exclusion criteria as the evaluation
to choose appropriate journal articles. Seven
inclusion and exclusion criteria were applied
in screening the eligible article included in this
study including publication year, unit, partici-
pant, game intervention, research design, par-
ticipant, outcome type, and language. These
details of inclusions and exclusions are ex-
plained as follows.

(1) Publication year: All of the articles
are peer-reviewed journal articles published in
the last seven years from January 2010 to June
2017. (2) Unit: The unit in elementary and
secondary education in this study is science
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subjects including biology, physics, chemistry,
and general sciences. Other units such as
technical subjects in vocational high school
are excluded. Also, unrelated subject matters
that have similar keywords, but they are not
related to science subjects such as physical
education are excluded. (3) Game/ interven-
tion: Digital games in this study is defined as a
digital experience where participant use game
of computer software and they receive feed-
back to achieve the goals in the form of a
score, progress and win condition. However,
learning intervention that focused on creating
a digital game for students is not included.
The studies compared digital games in science
instruction and traditional methods. (4) Re-
search design: All of the journal articles in-
cluded in this meta-analysis must use experi-
mental and control groups or game versus
non-game conditions. The studies must have
a sample size, standard deviation, and mean.
However, studies that do not have the data
were excluded. The studies included used an
experimental method to make sure that the
included studies have data compared in the
statistical analysis. Studies are considered ex-
perimental if individual students are randomly
assigned to an instructional condition. (5) Par-
ticipant: The participants of the research in
the included studies are elementary and sec-
ondary school students. Students with specific
clinical criteria such as disabilities are ex-
cluded from this study. (6) Outcome type:
The data that will be extracted in this study is
only quantitative data (numerical data) speci-
fically students' learning outcome or cognitive
aspect. Other research outcomes or qualita-
tive data such as behavior, activity, participa-
tion, collaboration, engagement, and motiva-
tion are not extracted. (7) Language: The
study included is an only article published in
English without considering the country in
which the studies are conducted.

The full text that is related to the
inclusion criteria of the topic was evaluated by
annotating each article to extract some neces-
sary information. This step was conducted
using note-card contained eligibility criteria
evaluation rubric recommended by Mertens
(2015) including research question, the design
of research, data analysis, results, conclusion,

The effectiveness of Game-Based Science Learning...
Heru Setiawan & Shane Phillipson

and research evaluation. During the prelimi-
nary selection of eligibility occurred in 137
articles were identified. Then, after the articles
were screened for eligibility to exclude some
non-eligible full text by applying inclusion
criteria, 12 journal articles are carefully select-
ed although this amount is a small number
relative to some meta-analyses in this field.

The data from the selected studies is
then extracted for further analysis. First, the
data of the characteristics of the reviewed
studies that include the year of publication,
country of origin, school level of participants,
science domain, game name, and the purpose
of the study were noted in Microsoft Excel.
The data were extracted through manual
searches in each article. The data is important
to provide an overview of the characteristics
of the reviewed studies. Second, the key in-
formation which corresponds to the research
questions were also extracted for each study.
The information which is needed to answer
the research questions is only quantitative
data (numerical data) that was used in the
statistical analysis. The quantitative data ex-
tracted are student’s achievement means, stan-
dard deviation, the number of participants of
the control and treatment group.

Data Analysis Method

Microsoft Excel and Comprehensive
Meta-Analysis (CMA 2.0) were used for statis-
tical analysis after the quantitative data were
extracted. Formerly, the demographic charac-
teristics of the reviewed studies were analyzed
with descriptive statistics using Microsoft Ex-
cel which present data such as mean, percent-
age, and also frequencies. The data would also
be presented with visual techniques such as a
column, bar chart, and histogram. Lately,
CMA 2.0 was also used. Several researchers
verified the accuracy of the analysis method
(Ones, Viswesvaran, & Schmidt, 1993). CMA
2.0 is used to analyze Hedges' g effect size,
the lower limit (LL), the upper limit (UL), p-
Value, and the Relative weight of all studies
(Borenstein, Hedges, Higgins, & Rothstein,
2005). In order to give a clearer overview of
the overall effect size, the forest plot to com-
pare the effect of digital games over tradi-
tional methods was used (Sutton, Abrams,
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Jones, Sheldon, & Song, 2000). Two kinds of
effect models in a meta-analysis are fixed ef-
fect model and random effect model (Michael
Borenstein, Hedges, Higgins, & Rothstein,
2010). The decision to select the effect model
to analyze data is an essential factor in the
meta-analysis (Hedges & Vevea, 1998). Im-
proper determination of the model will cause
inefficient estimation and incorrect conclu-
sions (Nickell, 1981). However, in this study,
we use the random effect model because all
twelve studies which are used in this research
were drawn from different populations, such
as different populations in different countries.
A similar condition of research is conducted
by Sacks, Berrier, Reitman, Ancona-Berk, and
Chalmers (1998). Moreover, the studies report
varies the effect size (ES). In the random-
effects model, the true effect size might differ
from one study to another study (Olejnik &
Algina, 2000). In addition to the estimation of
the primary effect, secondary analyses were
conducted to take advantage of the coded
study characteristics and test the moderating
effects. Specifically, secondary analysis tested
the influence of grade level (elementary and
secondary school) and year of publication.
The data from statistical analysis from CMA
2.0 were used in order to address the research
questions with the following method of inter-
pretation.

We address the first research question
by comparing the experimental group and the
control group. There would be no difference
between the control and experimental group
when the mean of the sample is equal. How-
ever, when the experimental group's means
score is higher than the control group, it
means that GBSL intervention is more effec-
tive through looking at the mean difference
between the experiment and the control
group. The second research question is an-
swered by investigating the effect of modera-
tor categories including the year and school
level, to the GBSL effectiveness, we use de-
scriptive analysis by comparing the mean of
effect size in each category. We compare the
average effect size at each school level (ele-
mentary and secondary school) to determine
which school level more effective in the game
intervention. Then, to analyze whether or not

publication year has any correlation with game
effectiveness, we use inferential statistics be-
cause it strives to make inferences and predic-
tions (Bryman, 2016). The statistical method
would improve the previous research that
only looks at the pattern of effect size across
the years. The data would be presented as
scatterplot to illustrate the relationship
between two variables (Cohen, Manion, &
Morrison, 2007, p. 507). It would also count
the Spearman's rank correlation coefficient (r)
because both variables are ordinal to see the
linear trend using Microsoft Excel. The inter-
pretation to assess the degree of the corre-
lation coefficient were categorized into very
high (0.9 to 1.0), high (0.7 to 0.9), moderate
(0.5 to 0.3), low (0.3 to 0.5), and negligible
correlation (0 to 0.3).

Detection of Publication Bias

Detection of publication bias of re-
viewed studies is crucial in meta-analysis study
(Rothstein, Sutton, & Borenstein, 2006). Pub-
lication bias is the tendency of researchers to
screen articles for publication based on the
statistical significance of effects than the qual-
ity of the study (Rothstein et al., 20006, p. 290).
Several pieces of evidence show that some
research that has a higher effect size is more
likely to be published (Peters, Sutton, Jones,
Abrams, & Rushton, 2006). Consequently, it
will affect the review process. Therefore, the
meta-analysis may be overestimated effect size
because it uses a biased sample or target of
the population. Hence, to avoid this concern
or minimizing this bias in this study, it needed
a model to know which study is missing. One
of the proper models is the funnel plot (J. A.
C. Sterne et al., 2011). In the funnel plot, the
effect size is plotted in X-axis, and the num-
ber of participants is plotted in Y-axis (Sterne
& Egger, 2001). Also, asymmetry easily de-
tected in the funnel plot. The studies will be
distributed symmetrically when the publica-
tion bias is absent (Schmidt & Hunter, 2014).
The next problem is whether the observed
overall effect is robust. To solve this issue,
some researchers use Rosenthal’s Fail-safe N.
Orwin (1983) suggested that Rosenthal’s Fail-
safe N compute the number of studies that
should be incorporated in the analysis.
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Findings and Discussion

Overview of the Reviewed Studies

The publication years range from 2010
to 2017. The purpose is to know the devel-
opment of research in this area in the last
eight years. The highest number of publi-
cations is in 2015 with three publications
(Figure 1). Then, the presence of international
studies is reflected in the sample. However,
50% of the studies included were conducted
within the Asia continent especially in Taiwan,
while the others were conducted internation-
ally. There are two countries including Taiwan
and Singapore from Asia. Within this interna-
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tional group, Spain is well represented by two
studies, while the other research is from the
U.S and Nigeria, Africa (Figure 2). Based on
the school level, elementary and secondary
education has an almost equal number. Eight
studies are from elementary school and four
studies from high school (Figure 3). Subject
areas are also well represented with three in
the context of biology, seven general sciences,
while each physics and chemistry are only one
study (Figure 4).

The studies included are presented in
Table 1. Table 1 outlines the characteristics of
the included studies meeting all the eligibility
criteria.

15
0
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2014 2015 2016 2017

Figure 1. The number of reviewed studies by year of publication
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Figure 2. The reviewed studies by country
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Figure 3. The reviewed studies based on the education level of participants
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Figure 4. The reviewed studies according to science domain

Table 1. The background information of reviewed articles

Authors Country Game Name School Level Bmenc.e

omain

Bello et al. (2010) Nigeria n/a Secondary Sciences

Chee & Tan (2012) Singapore Alkhimia Secondary Chemistry
Wrzesien & Raya (2010) Spain Supercharged Elementary Sciences
Anderson & Barnett (2013) USA Supercharged Secondary Physics
Sung & Hwang (2013) Taiwan Alien Invasion Elementary Sciences
Yien, Hung, Hwang, & Lin (2011) Taiwan  Nutrition Supplement Battle ~ Elementary Biology
Chu & Hung (2015) Taiwan Kodu Elementary Sciences
Su & Cheng (2015) Taiwan Find Insect Elementary Sciences
Chen & Hwang (2017) Taiwan Alien Invasion Elementary Sciences
Fan et al. (2015) Taiwan The MMBCLS Secondary Biology
Furi6, Juan, Segui, & Vivo (2015) Spain iPhone game Elementary Sciences
Chen, Yeh, & Chang (2016) Taiwan Role Play Game (RPG) Secondary Biology
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How Effective GBSL. Does to Enbance Students’
Learning Outcomes in Sciences Compared to  the
Traditional Method as Reported by the Current
Studies from 2010 to 20172

The first research question is answered
by comparing the average Mean of the re-
viewed studies. The result of data extraction is
presented in Table 1 which compares the
twelve studies with the treatment group and
control group. The number of participants in
the twelve studies is 954 students. Most of the
studies have an equal number of participants
in the treatment and control group, although
some of them have a slightly higher partici-
pant in one group than the other group.
There are 489 students in a total of the con-
trol group and 465 students from the experi-
mental group. The number of participants in
the studies is varied from 38 to 180 students.
The standard deviation of all of the studies is
also varied from the lowest 0.93 to the highest
23.54. The detail of the data for each study is
shown in Table 2.

Based on Table 2, the average learning
outcome mean from the overall studies of the
experimental group (40.82) is higher than the
control group (36.82). The mean difference
analysis shows that one study, Chu and Hung
(2015), has a negative mean difference be-
tween experimental and control group com-
pared to the other ten studies that have a po-
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sitive mean difference. The highest mean dif-
ference between the studies is 19.63, while the
lowest mean difference is -15.03. The experi-
mental and control group’s standard deviation
shows a variation.

The Analysis Result of Standardized Mean Differ-
ence Effect Size, Variance, Weight, and Confidence
Interval (CI)

The random-effects model was used to
know the composite effect size with Compre-
hensive Meta-Analysis (CMA). The summary
of the final analysis for all studies is presented
in Table 3. We calculate Hedges's g for each
study separately to maintain consistency of
measurement. In addition to the individual ef-
fects, we also present a 95% confidence inter-
val (lower limit and upper limit) around each
study and the relative weight (W). The overall
effect size of the twenty studies is g = 0.661,
p<.001; with a 95% confidence interval be-
tween 0.223 and 1.090. It indicates a moderate
overall effect for the synthesized GBSL inter-
ventions that is statistically different from a
null effect. The largest effect size influencing
this study is Bello et al. (2016) of 2.338. In
contrast, the study contributing the smallest
overall influence is Chu and Hung (2015) with
an effect size of -0.637. The comparison of
the SMD effect size of all studies is presented
in a forest plot in Figure 5.

Table 2. Mean, standard deviation, and sample size of the studies on digital games versus control

method
Experiment Class Control Class N Mean
Authors (year) g

Mean SD N Mean SD N Total Difference
Bello et al. (2010) 66.23 7.07 90 46.6 9.48 90 180 19.63
Chee & Tan (2012) 3.28 2.61 40 2 1.71 38 78 1.28
Wrzesien & Raya (2010) 6.33 2.2 24 5.88 1.54 24 48 0.45
Anderson & Barnett (2013) 6.3 1.2 32 5.9 1.27 32 136 0.4
Sung & Hwang (2013) 57.26 16.87 31 43.07 14.24 31 62 14.19
Yien et al. (2011) 16.94 2.38 33 15.09 3.39 33 66 1.85
Chu & Hung (2015) 56 23.54 30 71.03 23.04 29 59 -15.03
Su & Cheng (2015) 82.94 10 34 75.59 9.595 34 68 7.35
Chen & Hwang (2017) 86.78 9.15 27 82.35 12.38 26 53 443
Fan et al. (2015) 88 9 23 76 12 23 46 12
Furi6 et al. (2015) 4.89 1.45 19 4.74 0.93 19 38 0.15
Chen et al. (2010) 18.51 2.71 43 16.63 4 77 120 1.88

41.12 6 37.07 156 954
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Figure 5. The forest plot’s comparison of the SMD effect size of reviewed studies

Table 3. Effect sizes, confidence intervals, and relative weights of reviewed studies

Name of the Study Hedges's g Lower Limit Upper Limit p-Value Relative Weight (W)
Bello et al. (2016) 2.338 1.959 2.716 0.00000 8.738
Chee & Tan (2012) 0.571 0.123 1.020 0.01255 8.502
Wrzesien & Raya (2010) 0.233 -0.325 0.792 0.41332 8.089
Anderson & Barnett (2013) 0.886 0.536 1.237 0.00000 8.821
Sung & Hwang (2013) 0.898 0.381 1.414 0.00065 8.253
Yien et al. (2011) 0.624 0.136 1.113 0.01227 8.358
Chu & Hung (2015) -0.637 -1.153 -0.120 0.01571 8.252
Su & Cheng (2015) 0.741 0.255 1.228 0.00279 8.367
Chen & Hwang (2017) 0.402 -0.134 0.938 0.14151 8.177
Fan et al. (2015) 1.112 0.500 1.724 0.00036 7.873
Furié et al. (2015) 0.121 -0.503 0.744 0.70453 7.826
Chen et al. (2016) 0.520 0.143 0.896 0.00682 8.743
Randon effect model 0.661 0.232 1.090 0.00253
Table 4. Mean effect size of GBSL based on school level

Moderator Number of studies % of study d N
Elementary 7 58.33% 1.08 394
Secondary 5 41.67% 0.34 560

Do Moderator Categories Including School Level of
Participants (Elementary and Secondary School Con-
text) and Year of Publication Have Any Correlation
with GBSL Effect Size?

Based on our analysis of moderating
variables as the addition to the overall effect
size, subsequent analyses of some moderating
variables were run by school level and year of
journal article’s publication, shown in Table 4.

Firstly, we made two comparisons from
the school level including elementary and sec-

ondary schools (Table 4). Seven studies are in
the context of an elementary school setting
with the mean of effect size 1.08. The other
five studies tested on secondary school setting
with an effect size mean of 0.34. This number
shows that the effect size of GBSL on sec-
ondary school contexts neatly two and a half
times higher than elementary school students
sample effect size. Thus, the implementation
of GBSL in secondary school tend to have a
larger effect size than in elementary school
context.
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Secondly, we made a comparison of
effect size according to the year of publication
(Table 5). According to the correlational ana-
lysis between the year of publication and ef-
fect size, it shows that the variable has a low
correlation with the r= 0.40 (r2= 0.16). Figure
6 illustrates a scatter plot that shows the
relationship between year of publication (X-
axis) and effect size (y-axis). Figure 6 shows
that from 2010 the effect size average is 0.23,
followed by approximately double to 0.55 in
2011. Five years later, in 2016, the effect size
significantly increased again to 2.54.

Analysis for Publication Bias

According to the analysis of Rosenthal’s
Fail-safe N (Orwin, 1983), among the various
methods for assessing bias, Rosenthal’s Fail-
safe N has the advantage of focusing on the
potential impact any unpublished or uniden-
tified studies may have on the current esti-
mated effect size. It provides an estimate for
the number of hypothetical missing studies

The effectiveness of Game-Based Science Learning...
Heru Setiawan & Shane Phillipson

that must be identified in order to bring the
calculated overall effect below the level of
researcher-imposed substantive significance
(Easterbrook, Gopalan, Berlin, & Matthews,
1991). It assumes that those missing studies
have negligible effects. Based on the analysis,
307 more studies are needed to make p-value
to be alpha (Z for alpha= 1.959). The other
method to analyze publication bias is using
the Funnel Plot, which has two diagonal lines
that represent the 95% confidence interval,
and a vertical central line. The x-axis repre-
sents the study sample size, and the y-axis
represents the effect size. Figure 7 illustrates
the Funnel plot of Standard Error (SE) by
Hedges' g effect size.

According to Figure 7, the nine studies
fall around the two horizontal lines or a con-
fidence interval of 95%. However, three stud-
ies fall outside the funnel plot, indicating that
these studies were not as significant as the
other nine studies.

Table 5. Mean effect size of GBSL based on year of publication

Year of Publication Number of Studies % of study d N
2010 1 8.33% 0.23 48
2011 1 8.33% 0.55 66
2012 1 8.33% 0.75 78
2013 2 16.67% 0.892 198
2014 1 8.33% 0.77 68
2015 3 25.00% 0.51 143
2016 2 16.67% 2.54 300
2017 1 8.33% 0.36 53
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Figure 6. Scatter plot of the relationship between the year of publication and average effect size
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Figure 7. Funnel plot of standard error (SE) by hedges’s g effect size of reviewed studies

The Performance of the Result of This Study with

Similar Research

The performance of this study aligns
with similar studies of literature reviews using
meta-analysis on gamification across various
context, such as mathematics, language, and
also physical education over a decade, which
has consistently found that game-based learn-
ing outperforms traditional-based learning
(Divjak & Tomi¢, 2011; Vogel et al., 20006;
Young et al., 2012). However, some notable
differences regarding the statistical analysis are
revealed. First, the fail-safe number (INfS) that
we found in this research, that is 307 studies,
is much lower than the previous meta-ana-
lysis. The fail-safe number is only approxi-
mately a fifth than the findings of Vogel et al.
(20006) with Nfs 7465. Second, the number of
studies in this meta-analysis is only twelve,
which is lower than similar research in this
field, such as Divjak and Tomi¢ (2011) with
32 studies, and Young et al. (2012) with more
than 300 articles. In addition, the findings of
this research support the findings of Li and
Tsai (2013) regarding the potential of GBSL
to promote students’ learning. Li and Tsai
(2013) believe that GBSL can promote stu-
dents’ engagement. Therefore, students’ en-
gagement and motivation might lead to an im-
provement in students’ learning outcomes in
Science.

Conclusion and Recommendation

Conclusion

Based on the result and discussion,
some conclusions can be drawn. First, based
on the investigated studies conducted from
2010 to 2017, the use of GBSL is statistically
significant to improve students’ learning out-
comes in elementary and secondary school.
The learning outcome of the experimental
group of the overall studies is higher than the
control group, which is 41.12 against 37.07
respectively. The mean of Hedges' g random
effect size of the reviewed studies is 0.667,
which can be classified into a medium effect
size. Second, moderator categories or varia-
tion of school level of the study have any
correlation on digital game effectiveness on
which the implementation of GBSL in sec-
ondary school have a greater effect size than
in elementary school context. Also, the year
of publication and effect size has a low
positive correlation with r= 0.40.

Recommendation

The result of this study has implications
for future studies. Experimental research of
GBSL in Science education across various
contexts is still needed. It is supported by the
result of detection publication bias which
showed that at least 237 studies in this area of
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research are needed that would bring p-value
to be alpha. This research is complex, but the
description of the process and result has been
presented. Furthermore, we use Comprehen-
sive Meta-Analysis 2.0 as trusted software for
quantitative meta-analysis.

However, our study has some limita-
tions. The study only includes a small amount
of research. It might be caused by the topic
used is too specific where it only includes the
effect of GBSL in a subject (Science) and the
outcomes only specifically focus on cognitive
aspects. There are many potential studies in
GBSL in Science education and in the time-
frame (2010-2017), but they were not in-
cluded in this study because they were not
eligible in the screening process with the
seven inclusion and exclusion criteria which is
determined in the research design. Some re-
searches have no complete data to be extract-
ed, or the topic is not suitable for this re-
search. For example, the research use case
study which only has an experimental group
does not have a control group (Echeverria et
al., 2011; Spires, Rowe, Mott, & Lester, 2011).
Other studies are not eligible because they
focus on other outcomes such as engagement
(Annetta et al., 2009), collaboration and prob-
lem-solving (Sanchez & Olivares, 2011), and
developing serious games (Khalili, Sheridan,
Williams, Clark, & Stegman, 2011; Nilsson &
Jakobsson, 2011; Ting, 2010).

Therefore, future studies should not
only focus on the cognitive or quantitative
outcome but also affective or qualitative out-
comes such as students’ engagement, motiva-
tion, self-efficacy, participation, collaboration,
communication, and problem-solving skills.
The research to review the qualitative out-
come can be conducted with a systematic re-
view, narrative review, or descriptive review
(For example, Kim, Munson, & McKay, 2012;
Li & Tsai, 2013).

The limited number of research iden-
tified might also due to the restricted criteria
of the year of publication, sources of data-
bases, context, and moderator categories.
First, the included studies wetre conducted
from 2010 to 2017. Therefore, the result of
this study does not capture the studies outside
this period. Second, the review only includes
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some databases, including ERIC, Springer
Link, ProQuest, and A+ Education. Future
studies can also be conducted by extending
the literature to other educational databases
such as ISI Web of Sciences or sources like
Google Scholar, conference proceedings, and
dissertations. There many articles related to
GBSLL.

Third, regarding context, investigating
the effectiveness in different contexts/coun-
try and expanded educational level such as
preschool could also be explored in future
studies. It is because we found that most of
the research included in this meta-analysis was
conducted within Asia and educational level
in the preschool context has not been ex-
plored. The last, for moderator categories, our
research only focused on the school level of
participants and year of publication of the
study. Therefore, future research can explore
different moderators such as gender (Tsay et
al.,, 2018; Vogel et al., 2006), game genre
(individual, peers, or groups), stream type or
typical games (Sjoblom, Térhonen, Hamari, &
Macey, 2017), learner control, and type of
activity (Vogel et al., 2000).
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Abstract

This research aims to prove that a parallel test can be constructed by randomizing the test item numbers
and or alternative answers' order. This study used the experimental method with a post-test only non-
equivalent control group design, involving junior high schools students in Yogyakarta City with a sample
of 320 students of State Junior High School (SMPN) 5 Yogyakarta and 320 students of SMPN 8
Yogyakarta established using the stratified proportional random sampling technique. The instrument used
is a mathematics test in the form of an objective test consisting of a five-question package and each
package contains 40 items with four alternatives. The test package is randomized in the item numbers'
order from the smallest to the largest and vice versa. The options in each item are also randomized from
A to D and vice versa. Each item is analyzed using the Classical Test Theory and Item Response Theory
approaches, while data analysis is done using the discrimination index with Kruskal-Wallis test technique
to see the differences among the five-question packages. The study reveals that the result of item analysis
using the Classical Test Theory and Item Response Theory approaches shows no significant difference in
the difficulty index among Package 1 until Package 5. Nevertheless, according to the Classical Test
Theory, there is a category shift of the difficulty index of Package 2 until Package 5 when compared to
Package 1 — the original package — which is, in general, not a good package, because it contains too easy
items.

Keywords: correct option placement, order of items, parallel test
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Introduction Furthermore, teaching quality can be seen
from the result of the evaluation done by
teachers or educators.

According to Law No. 14 of 2005 of
Republic of Indonesia, teachers are profess-
sional educators whose main duties are to
educate, teach, guide, direct, drill, assess, and
evaluate students of formal early-childhood
education, primary education, and secondary
education, and it can be understood that
teachers’ role is not only to plan and imple-
ment teaching, but also to assess or evaluate.
The assessment of students’ learning achieve-
ment is expected not only to find out whether
or not the stated learning objectives have
been achieved, but also to reveal whether the

National Examination (NE) is one of
the government efforts to improve the quality
of education. In addition to its function to
measure and evaluate the achievement of
school graduate competence in certain sub-
jects, as well as to map out the quality of
primary and secondary education, NE also
functions as the motivator for related parties
to work better in order to achieve a good
examination result (Center for Educational
Assessment, 2014, p. 1). The education sys-
tem and teaching quality are two related mat-
ters. A good teaching system will result in
good quality learning (Mardapi, 2014, p. 12).

This is an open access article under the CC-BY-SA license.
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objectives are important for students, and
how the students achieve the learning objec-
tives. Studies have shown that 87% teachers
still find it difficult to perform assessment
(Rusilowati in Rohmawati, 2013). The un-
socialized procedures for conducting assess-
ment becomes one of the constraints. This
indicates that teachers’ competence in doing
good assessment still needs improvement.

One of the evaluation techniques which
can be used to see students’ competence is a
testing technique. Miller, Linn, and Gronlund
(2009, p. 28) define testing as an evaluation
given to students for a certain period in their
comparatively equal condition. A test usually
consists of a set of questions. The aim of a
test is to answer the question of how well an
individual does something, in comparison to
others or compared to the domain of perfor-
mance work. The result of an assessment is
the information about the characteristics of an
individual or a group (Rasyid & Mansur, 2008,
p- 11). In other words, using the assessment
technique, a teacher is able to identify the
characteristics of students’ competence in a
certain subject.

Based on the types of students’ an-
swers, tests can be classified into written tests,
oral tests, and also performance tests (Sanjaya,
2010, p. 355). Written tests are further classi-
fied into essay tests and objective tests. One
of the forms of objective tests is multiple-
choice tests. Multiple-choice tests require stu-
dents to choose a correct response out of
some choices provided. In some choices, stu-
dents choose the best choice from a list of
alternatives. The choice of this type of tests is
due to some consideration in relation to the
strengths and weaknesses of multiple-choice
tests (Reynolds, Livingston, & Willson, 2009).
On the one hand, the strengths of multiple-
choice tests include that a relatively large
number of multiple-choice items can measure
efficiently, objectively, and in a reliable man-
ner. Besides, multiple-choice tests are very
good at measuring lower cognitive objectives
(for example knowledge, comprehension, and
application) and they can minimize construc-
tion factors which are not relevant.

On the other hand, multiple-choice
tests have weaknesses, including that they are

relatively difficult to construct because more
time has to be spent on making multiple-
choice questions, they cannot measure all edu-
cational objectives (e.g. writing skill) although
the item with alternative answers is very suit-
able for measuring higher cognitive domains
(ie. analysis, synthesis, and evaluation) and
there are possibilities of random guessing.
Identifying the strengths and weaknesses of
multiple-choice tests becomes the consider-
ation for choosing a certain type of tests.

The requirement for a good test is that
it is valid and reliable (Azwar, 2013). Further,
Azwar adds that measurement is said to be
highly valid if it results in data that accurately
give the description of the measured variable.
Being accurate in this case means being exact
and precise so that when a test results in data
which are irrelevant to the goal of measure-
ment, then it is considered as the measure-
ment that has low validity. In addition to val-
idity, the test reliability also needs to consider.
The reliability of a test is said to be good if
the test can result in scores/answers which
are consistent although it is used by other ex-
aminers and at different time with the same
condition. There are various ways of finding
out the reliability of a test, one of them is the
use of a parallel test (Azwar, 2015, p. 55).

Parallel tests are two or more tests
whose purpose, difficulty index, and construc-
tion are the same but whose items are differ-
ent. They are needed so that the alternative
tests can be administered to different examin-
ees or at different time, and also in the con-
text of reliability estimation for the test given
(Kronmiiller et al., 2008; Werheid et al., 2002).
So far, a parallel test can be constructed by
changing the item number and or by changing
the order of the alternative answers from one
test package into various test packages. This
has been an assumption for some teachers,
while in reality there has not been a study
showing that the strategy is correct, and that
by changing the item number and or by
changing the order of the alternative answers
we can get parallel tests. For this reason, this
research aims to find out the effect of ran-
domizing item numbers and or the order of
the alternative answers on item difficulty in-
dex.
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Method

This research is an experiment applying
the quantitative approach. It used the post-
test only non-equivalent control group design
to reveal the effect of randomizing item num-
bers and or the order of the alternative an-
swers on item difficulty index. In this study, a
mathematics test to be administered was ran-
domized in terms of its item numbers and
placement of the correct alternative to prove
that the tests are really parallel. The sample
was established using the stratified propor-
tional random sampling technique. The test
was reassembled into five test packages, ad-
ministered to 320 students of State Junior
High School (SMPN) 5 Yogyakarta and 320
students of SMPN 8 Yogyakarta. The result
of the analysis shows the difference of the
item difficulty index before and after the ex-
aminees do the test whose item numbers and
alternative answer have undergone changes.

The data were collected using a test.
The test used is a grade IX junior high school
mathematics test consisting of 40 multiple-
choice items with four alternative answers.
The test was randomized in terms of the item
numbers and alternative answers, resulting in
five test packages as shown in Table 1.

Table 1. Test package and type of

randomization
Piiitge Types of Randomization
1 Without randomization
2 Number randomization 1 -40
3 Number randomization 1-20 and 21-40
4 Number randomization 1-10. 11-20. 21-
30 and 31-40
5 Alternative answer randomization

Table 1 shows the type of randomiza-
tion of test packages. Package 1 is the original
grade IX junior high school mathematics test
whose item numbers and alternative answers
did not undergo randomization. Package 2 is
the test package resulted from the randomiza-
tion of entite numbers 1-40, by reversing
number 40 into number 1, number 39 into
number 2, number 38 into number 3 and so
on. Package 3 is the test package resulted
from the randomization of numbers 1-20 and
21-40, by reversing number 20 into number

1, number 19 into number 2, and so on. Fur-
thermore, number 40 is reversed into number
21, number 39 into number 22, and so on.
Package 4 is the test package resulted from
the randomization of numbers 1-10, 11-20,
21-30 and 31-40, by reversing number 10 into
number 1, number 9 into number 2, and so
on. Further, number 20 was reversed into
number 11, number 19 into number 2, and so
on. Number 30 was reversed into number 21,
number 29 into number 22, and so is the case
with numbers 31-40. Package 5 is the test
package resulted from the randomization of
alternative answers, where alternative d be-
comes alternative a, alternative ¢ becomes al-
ternative b, alternative b becomes alternative
¢, and alternative a becomes alternative d.

The result of administering the parallel
tests to students was analysed to see if the
randomization of item numbers and alterna-
tive answers really resulted in parallel tests.
The data in the form of students’ answer
sheets were analysed using the Clasical Test
Theory and Item Response Theory. The ana-
lysis using the Clasical Test Theory was done
with the help of the QUEST program to see
the item difficulty index, and the analysis
using the Item Response Theory used the
one-parameter logistic approach employing
the QUEST program to see the item difficulty
index and student competence parameter.

In addition to being analysed using the
Clasical Test Theory, the data were analysed
for their reliability index. The reliability index
was seen based on the output of the analysis
using the QUEST program. The analysis of
the effect of the randomization of item num-
bers on the test’s being parallel was conducted
using Kruskall-Wallis analysis with the help of
the SPSS Program. If the result of the analysis
shows Sig < 0.05 then there is an effect of the
randomization of item numbers of the parallel
tests on the difficulty index of the tests.

Findings and Discussion

Findings

The findings of this study show that the
instrument reliability index of the five test
packages is good. Mehrens and Lehmann
(1973, p. 122) write that the minimum reli-
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ability index of an instrument is 0.80. Package
1, Package 2, and Package 3 have the same
reliability index of 0.96, while the reliability
index of Package 4 and Package 5 is 0.97.
This finding shows that the instrument reli-
ability index of the five test packages is in the
reliable category. Furthermore, the five pack-
ages were analysed using the Classical Test
Theory and the Item Response Theory. This
analysis is conducted in order to find out the
test parallelism based on the test item

difficulty.

Parallel Tests Based on the Classical Test Theory
Approach

Before scrutinizing whether or not
Package 2, Package 3, Package 4, and Package
5 are parallel to Package 1, the test item char-
acteristic funcion was studied based on the
Classical Test Theory. According to the Clas-
sical Test Theory, whether a test is good or
not depends on the value of the difficulty in-
dex, discrimination power, and the function-
ing of the distractors. Allen and Yen (1979)
classify item difficulty indices into three cate-

Table 2. Characteristic function of test Package 1 based on the Classical Test Theory

Item Difficulty Cateoo Discrimination Cate Distract Conclusi
Numbers Index gory Power gory 1stractor onclusion

1 0.945 Easy -0.07 Poor All Functioning Poor
2 0.874 Easy 0.29 Good All Functioning Poor
3 0.929 Easy 0.15 Poor All Functioning Poor
4 0.134 Difficult 0.15 Poor All Functioning Poor
5 0.638 Moderate 0.35 Good All Functioning Good
6 0.709 Easy 0.28 Good All Functioning Poor
7 0.961 Easy 0.14 Poor All Functioning Poor
8 0.724 Easy 0.34 Good All Functioning Poor
9 0.937 Easy 0.27 Good All Functioning Poor
10 0.701 Easy 0.36 Good All Functioning Poor
11 0.748 Easy 0.29 Good All Functioning Poor
12 0.480 Moderate 0.47 Good All Functioning Good
13 0.827 Easy 0.16 Poor All Functioning Poor
14 0.953 Easy 0.22 Good A and D not functioning Poor
15 0.449 Moderate 0.24 Good All Functioning Good
16 0.740 Easy 0.74 Good All Functioning Poor
17 0.913 Easy 0.35 Good All Functioning Poor
18 0.827 Easy 0.24 Good All Functioning Poor
19 0.646 Moderate 0.26 Good All Functioning Good
20 0.748 Easy 0.05 Poor All Functioning Poor
21 0.961 Easy 0.11 Poor A and D not functioning Poor
22 0.709 Easy 0.31 Good All Functioning Poor
23 0.102 Difficult 0.1 Poor All Functioning Poor
24 0.307 Moderate 0.21 Good All Functioning Good
25 0.268 Difficult 0.35 Good All Functioning Poor
26 0.433 Moderate 0.4 Good All Functioning Good
27 0.764 Easy 0.34 Good All Functioning Poor
28 0.921 Easy 0.34 Good All Functioning Poor
29 0.748 Easy 0.29 Good All Functioning Poor
30 0.449 Moderate 0.11 Poor All Functioning Good
31 0.654 Moderate 0.44 Good All Functioning Good
32 0.898 Easy 0.15 Poor All Functioning Poor
33 0.535 Moderate 0.52 Good All Functioning Good
34 0.654 Moderate 0.35 Good All Functioning Good
35 0.732 Easy 0.22 Good All Functioning Poor
36 0.882 Easy 0.31 Good All Functioning Poor
37 0.591 Moderate 0.04 Poor All Functioning Good
38 0.346 Moderate 0.31 Good All Functioning Good
39 0.693 Moderate 0.29 Good All Functioning Good
40 0.465 Moderate 0.38 Good All Functioning Good
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gories. An item is in the difficult category if its
coefficient is <0.3; it is in the moderate cate-
gory when its coefficient is between 0.3 and
0.7, and it is in the easy category when the co-
efficient is >0.7. A good test item has the dif-
ficulty index in the moderate category. The
item discrimination power was also used as a
consideration in deciding if test item is good
or poor. Fernandes (1984) states that a good
test item is an item with the discrimination
power of >0.2. He adds that a distractor is
considered functioning when it is chosen by
at least 2% of the total examinees.

Table 2 shows the analysis result of the
item characteristic function based on the Clas-
sical Test Theory. It shows the characteristics
of the 40 test items in Test Package 1. In gen-
eral, the items in Test Package 1 are in a poor
category. A test item is said to be good when
it meets three categories, i.e. having a moder-
ate difficulty index and good discrimination
power, and all of its distractors function well.
In Test Package 1, only fourteen items (35%)
are in a good category, while 26 items (65%)
are in a poor category. Table 2 also shows that
23 items (57.5%) are categorized as easy.

Table 3. Difficulty index of five test packages (Classical Test Theory approach)

Item Number Item Difficulty Index
Package 1 Package 2 Package 3 Package 4 Package 5
1 0.945 0.952 0.641 0.651 0.954
2 0.874 0.839 0.516 0.914 0.868
3 0.929 0.903 0.730 0.638 0.829
4 0.134 0.129 0.897 0.063 0.033
5 0.638 0.508 0.468 0.638 0.829
6 0.709 0.508 0.754 0.533 0.638
7 0.961 0.903 0.817 0.330 0.967
8 0.724 0.702 0.833 0.829 0.638
9 0.937 0.902 0.683 0.868 0.914
10 0.701 0.637 0.714 0.954 0.661
1 0.748 0.637 0.889 0.586 0.638
12 0.480 0.306 0.873 0.645 0.408
13 0.827 0.742 0.770 0.816 0.697
14 0.953 0.847 0.079 0.875 0.941
15 0.449 0.435 0.460 0.737 0.474
16 0.740 0.750 0.675 0.474 0.737
17 0.913 0.895 0.921 0.941 0.875
18 0.827 0.863 0.619 0.697 0.816
19 0.646 0.694 0.881 0.408 0.645
20 0.748 0.398 0.651 0.638 0.586
21 0.961 0.919 0.714 0.428 0.961
22 0.709 0.661 0.849 0.632 0.632
23 0.102 0.266 0.651 0.743 0.566
24 0.307 0.839 0.675 0.658 0.493
25 0.268 0.782 0.722 0.250 0.349
26 0.433 0.331 0.849 0.349 0.250
27 0.764 0.766 0.611 0.493 0.658
28 0.921 0.935 0.556 0.566 0.743
29 0.748 0.726 0.683 0.632 0.632
30 0.449 0.460 0.206 0.961 0.428
31 0.654 0.734 0.968 0.283 0.684
32 0.898 0.863 0.556 0.664 0.862
33 0.535 0.718 0.278 0.553 0.618
34 0.654 0.480 0.302 0.645 0.724
35 0.732 0.815 0.325 0.822 0.724
36 0.882 0.895 0.325 0.724 0.822
37 0.591 0.629 0.786 0.724 0.645
38 0.346 0.653 0.857 0.618 0.553
39 0.693 0.718 0.754 0.862 0.664
40 0.465 0.323 0.484 0.684 0.283
Average (b) 0.675 0.677 0.651 0.661 0.668

Copytight © 2019, REiD (Reseatch and Evaluation in Education), 5(2), 2019 - 173

ISSN 2460-6995



Parallel tests viewed from the arrangement of item numbers...

Badrun Kartowagiran, Djemari Mardapi, Dian Normalitasari Purnama, & Kriswantoro

Based on the analysis from Test Pack-
age 1, the difficulty index of each item in Test
Packages 2, 3, 4, and 5 was analyzed. The item
difficulty index analysis using the Classical
Test Theory was done with the QUEST pro-
gram. The analysis result of the parameter of
item difficulty index of each test package is
shown in Table 3. It shows the difficulty in-
dex of each item in the five test packages.
Package 1 is the original test package without
any randomization, so Package 2, Package 3,
Package 4, and Package 5 which had under-
gone randomization were reconstructed to
their former forms with item numbers being
rearranged to their original arrangement.

Table 4 shows that after the randomi-
zation of item numbers and alternative an-
swers, the difficulty index of the five packages
ranged from 0.102 to 0.968. This range is
quite large, because, according to the Classical
Test Theory, the difficulty index should range
from O to 1. Further, based on the result of
the analysis shown in Table 4, the character-
istics of each test items in the five packages
was analysed. The result of analysis of the
each test item characteristics in terms of diffi-
culty index is shown in Table 4.

Table 4 shows that all five test pack-
ages, viewed from the difficulty index, gener-
ally show that the test items are in easy and
moderate categories. The test packages have

undergone randomization and have been re-
constructed into their former construction
befotre randomization. It can be seen from the
same proportion of the test packages, while
the number of the items in the difficult cate-
gory is only two or three. A deeper look into
it reveals that some items have gone through
changes in the category of difficulty index.
For instance, Item 6 in Package 1 was catego-
rized as an easy item, but after the randomi-
zation in Package 2, it was categorized as a
moderate item. Another example is Item 25 in
Package 1, categorized as a difficult item, but
after the randomization of Package 2, in Pack-
age 3 it was categorized as an easy item. It
shows that seen from the difficulty index cate-
gory, many items change after the item num-
bers are randomized. The percentages of the
changes or shifts in the item difficulty cate-
gory is shown in Table 5.

Table 5 shows that the biggest shift in
difficulty index is the shift of 24 items (60%)
from Package 1 to Package 3, while the small-
est shift is the shift from Package 1 to Pack-
age 2, i.e. 9 items (22.5). Based on the result
of the analysis using the Classical Test Theory
approach, Kruskall-Wallis analysis was con-
ducted to see whether there was any signifi-
cant difference of the item difficulty index of
the randomized test packages. The summary
of the result of the analysis is in Table 6.

Table 4. Characteristics of item difficulty index based on Classical Test Theory

Category Package 1 Package 2 Package 3 Package 4 Package 5
(Item Number) (Item Number)  (Item Number) (Item Number) (Item Number)
Easy 1,2,3,6,7,8,9, 1,2,3,7,8,9,11, 3,4,6,7,8,10. 11, 2,8,9,10, 13, 1,2,3,5,7,9,
10, 11, 13, 14, 13,14,16,17,18, 12,13,17,19, 21, 14,15, 17, 23, 14,16, 17, 18,
16,17, 18, 20, 21,24,25,27,28, 22,2526, 31, 37, 20, 35, 39 21, 28, 34, 35,
21, 22,27, 28, 29, 31, 32, 33, 35, 38, 39 32, 34, 35, 36
29, 32, 35, 36 36, 39
% 57.5% 60% 47.5% 30% 45%
Moderate 5,12, 15,19, 24, 5,06, 10,12, 15, 1,2,5,9,15, 16, 1,3,5,6,7, 11, 6,8,10, 11,12,
26, 30, 31, 33, 19, 20, 22, 26, 30, 18, 20, 23, 24, 27, 12,16, 18, 19, 13,15, 19, 20,
34,37, 38, 39, 40 34,37, 38, 40 28,29, 32, 34, 35, 20, 21, 22, 24, 22,23, 24, 25,
36, 40 26, 27,28 29, 32, 27,29, 30, 31,
33, 34, 36, 37, 33, 37, 38, 39
38, 40
% 37.5% 35% 45% 62.5% 52.5%
Difficult 4,23, 25 4,23, 14, 30, 33 4,25, 31 4,26, 40
% 7.5% 5% 7.5% 7.5% 7.5%

Table 5. Category shift of item difficulty index of five test packages

Packages 1-2 Packages 1-3

Packages 1-4 Packages 1-5

9 items (22.5%) 24 items (60%)

20 items (50%) 15 items (37.5%)
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Table 6 shows that the value of Asymp,
Sig in all items whose discrimination power is
tested among Package 1, Package 2, Package
3, Package 4, and Package 5 is above 0.05. It
means that there is no difference in difficulty
index of the items in all five test packages, so
there is no effect item number randomization
on the item difficulty index. After the effect
of item number randomization was scruti-
nized, the effect of the randomization on dis-
crimination index was analysed. The percent-
ages of the good and poor discrimination in-
dex is shown in Table 7.

Table 7 shows that the discrimination
index of Test Packages 1, 2, 3,4, and 5isin a
good category (> 60%). Based on the analysis
of Test Package 1, after the randomization of
Test Packages 2, 3, 4, and 5, there is a shift in
the good discrimination index. However, a
closer look reveals that the shift is not big
enough, occurring to two to four items only.

Parallel Tests Based on Analysis Using Itemr Re-
sponse Theory Approach

Before scrutinizing whether Package 2,
Package 3, Package 4 and Package 5 are paral-

lel to Package 1 or not, the researchers need
to describe the assumption test of the Item
Response Theory (IRT), which is the unidi-
mension assumption test (Naga, 1992). The
requirement for unidimension is aimed at sus-
taining invariance in IRT. If a test item meas-
ures more than one dimension, then the an-
swer to the item is a combination of different
competencies of the examinees. Thus, the
contribution of each competency to the an-
swer is unknown.

Unidimension assumption testing is car-
ried out to reveal whether a test measures one
trait. The unidimension assumption is tested
by the factor analysis and its empirical result.
The KMO-MSA value is sufficient if it is
above 0.5 (Field, 2009). By looking at the first
eigenvalue contribution to test variance, ac-
cording to Reckase (1979), the formation of
eigenvalue factor has to have a value above 1.
In the factor analysis, the first eigenvalue has
to have the biggest value (dominant) com-
pared to the second, third, and so forth eigen-
values. The result of the analysis of unidimen-
sion assumption testing is shown in Table 8.

Table 6. Result of Kruskall-Wallis analysis of the Classical Test Theory

Itemm Numbers

Asymp, Sig

1-5
6-10
11-15
16-20
21-25
26-30
31-35
36-40

0.810
0.885
0.819
0.760
0.418
0.882
0.344
0.760

Table 7. Category of power discrimination of five test packages

Discrimination Power Package 1 Package2  Package3  Package 4 Package 5
Good 29 items 27 items 33 items 33 items 32 items

(72.5%) (67.5%) (82.5%) (82.5%) (80%)
Poor 11 items 13 items 7 items 7 items 8 items

(27.5%) (22.5%) (17.5%) (17.5%) (20%)

Table 8. Unidimension assumption test
Test KMO and Bartlett's Test Total Variance Explained Cateoo

Packages KMO Sig. Eigenvalue Factor1  Eigenvalue Factor 2 goty
Package 1 0.469 0.00 3.637 2.831 Multidimension
Package 2 0.513 0.00 3.807 2.223 Multidimension
Package 3 0.608 0.00 5.891 2.367 Unidimension
Package 4 0.571 0.00 5.345 2.483 Unidimension
Package 5 0.580 0.00 5.003 2.446 Unidimension
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Table 8 presents that of the five pack-
ages whose unidimension assumption was
analyzed, three packages are unidimensional
(Package 3, Package 4, and Package 5), while
two packages are multidimensional (Package 1
and Package 2). The analysis was based on the
size of the sample sufficiency value (KMO)
and eigenvalue. The second assumption is the
local independence assumption and parameter
invariance. According to Retnawati (2014, p.
7), this assumption is automatically proved
after it is proved with unidimensionality.

After the assumption testing, the test
item characteristic was analysed by the IRT.
Testing the fitness of each item to the model

followed the formula by Sumintono and
Widhiarso (2015, p. 81) that an item fits to a
model if the value of Outfit MNSQ is be-
tween 0.5 and 1.5. An item difficulty index
can be known from the most difficult, moder-
ate, and easiest item. An item difficulty index
is categorized easy if it has the difficulty index
close to -2.00. An item difficulty index is cate-
gorized moderate if its difficulty index value
ranges from -1.00 to +1.00. An item difficulty
index is categorized difficult if its difficulty in-
dex is close to +2.00. The result of the ana-
lysis of item characteristics based on difficulty
index is shown in Table 9.

Table 9. Characteristics of items in Package 1 based on the Item Response Theory

Item Number Model Fitness Category Difficulty index Category Category
1 1.77 Not Fit 0.390 Moderate Poor
2 0.91 Fit 0.270 Moderate Good
3 0.97 Fit 0.350 Moderate Good
4 1.26 Fit 0.270 Moderate Good
5 0.96 Fit 0.190 Moderate Good
6 1.16 Fit 0.200 Moderate Good
7 0.69 Fit 0.460 Moderate Good
8 0.91 Fit 0.210 Moderate Good
9 0.75 Fit 0.370 Moderate Good

10 0.82 Fit 0.200 Moderate Good
11 0.88 Fit 0.210 Moderate Good
12 0.94 Fit 0.190 Moderate Good
13 1.24 Fit 0.240 Moderate Good
14 0.64 Fit 0.420 Moderate Good
15 1.03 Fit 0.190 Moderate Good
16 0.87 Fit 0.210 Moderate Good
17 0.62 Fit 0.320 Moderate Good
18 0.99 Fit 0.240 Moderate Good
19 1,01 Fit 0.190 Moderate Good
20 1.25 Fit 0.210 Moderate Good
21 0.96 Fit 0.460 Moderate Good
22 0.91 Fit 0.200 Moderate Good
23 1.39 Fit 0.300 Moderate Good
24 1.13 Fit 0.200 Moderate Good
25 0.97 Fit 0.210 Moderate Good
26 0.94 Fit 0.190 Moderate Good
27 0.81 Fit 0.220 Moderate Good
28 1.07 Fit 0.340 Moderate Good
29 0.94 Fit 0.210 Moderate Good
30 1.16 Fit 0.190 Moderate Good
31 0.80 Fit 0.200 Moderate Good
32 0.86 Fit 0.300 Moderate Good
33 0.83 Fit 0.190 Moderate Good
34 1.00 Fit 0.200 Moderate Good
35 1.13 Fit 0.210 Moderate Good
36 0.88 Fit 0.280 Moderate Good
37 1.28 Fit 0.190 Moderate Good
38 0.96 Fit 0.200 Moderate Good
39 1.00 Fit 0.200 Moderate Good
40 1.04 Fit 0.190 Moderate Good
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Table 9 shows that, in terms of good
criteria items, 39 items fit, and one item does
not fit to Rasch model because it is outside
the stated OUTFIT MNSQ range. Further-
more, in terms of the item difficulty index, all
items fall into the moderate category, and
therefore it can be concluded that only one of
the 40 items is not good. Later, based on the
result of the analysis of Package 1, the analysis
of the difficulty index of the items in the
other test packages was conducted. The item
analysis using the Item Response Theory of
five test packages resulted in the value of

parameter of the difficulty index of each item
as shown in Table 10.

Table 10 shows the difficulty value of
each test item in five test packages after the
item is suited to the items in Package 1. Baker
(2001, p. 11) divides difficulty indices of items
according to the IRT into five categories: very
easy, easy, moderate, difficult, and very diffi-
cult. An item is said to be very easy if its diffi-
culty index value is lower than -2.00. An item
is categorized easy if it has the difficulty index
value close to -2.00. An item is categorized
moderate if it has the difficulty index value

Table 10. Difficulty index of five test packages based on the Item Response Theory

Item Number Difficulty Index
Package 1 Package 2 Package 3 Package 4 Package 5
1 0.390 0.420 0.200 0.180 0.390
2 0.270 0.250 0.190 0.300 0.250
3 0.350 0.310 0.220 0.180 0.220
4 0.270 0.280 0.300 0.460 0.470
5 0.190 0.190 0.190 0.180 0.170
6 0.200 0.190 0.220 0.170 0.180
7 0.460 0.310 0.240 0.470 0.460
8 0.210 0.200 0.250 0.220 0.180
9 0.370 0.310 0.210 0.250 0.300
10 0.200 0.200 0.210 0.390 0.180
1n 0.210 0.200 0.290 0.180 0.180
12 0.190 0.200 0.280 0.180 0.180
13 0.240 0.210 0.220 0.220 0.190
14 0.420 0.260 0.360 0.250 0.350
15 0.190 0.190 0.190 0.190 0.170
16 0.210 0.220 0.200 0.170 0.190
17 0.320 0.300 0.340 0.350 0.250
18 0.240 0.270 0.200 0.190 0.220
19 0.190 0.200 0.290 0.180 0.180
20 0.210 0.230 0.200 0.180 0.180
21 0.460 0.340 0.210 0.180 0.420
22 0.200 0.200 0.260 0.180 0.180
23 0.300 0.210 0.200 0.200 0.180
24 0.200 0.250 0.200 0.180 0.170
25 0.210 0.230 0.210 0.200 0.180
26 0.190 0.200 0.260 0.180 0.200
27 0.220 0.220 0.200 0.170 0.180
28 0.340 0.370 0.190 0.180 0.200
29 0.210 0.210 0.210 0.180 0.180
30 0.190 0.190 0.240 0.420 0.180
31 0.200 0.210 0.520 0.190 0.190
32 0.300 0.270 0.190 0.180 0.240
33 0.190 0.210 0.220 0.170 0.180
34 0.200 0.420 0.210 0.180 0.190
35 0.210 0.240 0.210 0.220 0.190
36 0.280 0.300 0.210 0.190 0.220
37 0.190 0.190 0.230 0.190 0.180
38 0.200 0.200 0.270 0.180 0.170
39 0.200 0.210 0.220 0.240 0.180
40 0.190 0.200 0.190 0.190 0.190
Average 0.250 0.245 0.236 0.222 0.222
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ranging from -1.00 to +1.00. An item is cate-
gorized difficult if it has the difficulty index
value close to +2.00, and categorized as very
difficult if the difficulty index value is higher
than +2.00. Based on the result of the analysis
using the Item Response Theory, all items in
Package 1, Package 2, Package 3, Package 4
and Package 5 have the difficulty index in a
good category. This is in line with Table 8
which shows that all difficulty indexes of the
items range from higher than -1.00 to lower
than 1.00, which means that all items have the
difficulty index in the moderate category.

In addition to showing item character-
istics based on difficulty index according to
the IRT, Table 10 also shows the average dif-
ficulty index of 40 test items in five test pack-
ages. Table 10 shows that the average diffi-
culty index of the test items in Package 1 is
0.250, in Package 2 it is 0.245, in Package 3 it
is 0.2306, in Package 4 it is 0.222, and in Pack-
age 5 sit is 0.222. Table 10 also shows that all
items in five packages have the difficulty in-
dex which is not very different from each
other. Based on the result of the analysis
using the Classical Test Theory, a test was
done to see the significance of the differences
in item difficulty index among the random-
ized test packages. The test was conducted
using Kruskall-Wallis analysis. The summary
of the analysis result is presented in Table 11.

Table 11. The result of the test using
Kruskall-Wallis of the Classical Test Theory

Item Number Asymp. Sig

1-5 0.591
6-10 0.795
11-15 0.178
16-20 0.222
21-25 0.063
26-30 0.094
31-35 0.054
36-40 0.110

Table 11 shows the value of Asymp, Sig
of all items whose difference among Package
1, Package 2, Package 3, Package 4, and Pack-
age 5 is above 0.05. This means that there is
no difference in the difficulty index of the five
test packages. Therefore, there is no effect of
item number randomization on the item diffi-
culty index.

Discussion

Mathematics is one of the school sub-
jects which is tested in junior high school
national examination. Hamdi, Kartowagiran,
and Haryanto (2018) believe that students’
mathematics competence can be used to solve
varieties of problems and difficulties they face
in learning various sciences, especially natural
science. This fact forms the basis for the im-
portance of mathematics, so that it becomes
one of the school subjects examined in the
national examination. The mathematics test in
the national examination consists of a number
of parallel test packages. The packages are
constructed with the same items but with ran-
domized item numbers and alternative an-
swers in order to distinguish one package
from the others. The use of parallel test pack-
ages is expected to prevent students from
cheating, so that their real mastery can be
known. Unparallel tests may result in error of
measurement, that is, the result of the test
does not show the real competence mastery
of the students (Purnama, 2017). This re-
search is conducted by analysing five test
packages which are different based on the
item randomization in order to prove whether
being randomized the test packages are really
parallel.

Whether or not a test is of good quality
can be seen in the difficulty index of each
item. A test item is said to be good if it is
neither too difficult nor too easy, or in other
words, the difficulty index is moderate. The
item difficulty index is usually related to the
aim of the test (Mehrens & Lehmann, 1973,
p. 195). This research applies the Classical
Test Theory and the Item Response Theory
approaches in the analysis of test item dif-
ficulty index. The Classical Test Theory ap-
proach is a very simple approach and easy to
understand in analyzing test items empirically
(Guler, Uyanik, & Teker, 2014), while the
Item Response Theory approach is used to
cover the weaknesses of the Classical Test
Theory approach.

Before a further analysis was conducted
to find out whether a test remained parallel
after its item numbers were randomized, the
quality/characteristic function of the items in
Package 1 was analysed, because Package 1 is
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the original test package as the reference for
the analysis of the other four test packages.
Putro (2013) states that good test items have
to meet at least three requirements, i.e. item
difficulty index, discrimination power, and
well-functioned distractors. The result of the
analysis using the Classical Test Theory shows
that in general Package 1 is in a poor category.
This can be seen in the difficulty index, dis-
crimination power, and the functioning of the
distractors. Viewed from the value of the dif-
ficulty index, it is very obvious that there are
still many items in the easy category, and thus
the students can answer correctly.

The result of the analysis of the five test
packages using the Classical Test Theory ap-
proach shows that, in terms of the difficulty
index, out of the 40 test items in five test
packages, 5% to 7.5% of the items are diffi-
cult items, 35% to 62.5% of the items are
moderate or good items, and 30% to 60% of
the items are easy items. Viewed from the
average of the item difficulty index as shown
in Table 4, all of the five test packages have
the average difficulty index categorized mod-
erate or good. The value of the item difficulty
index of the five test packages lies between
0.102 and 0.968. The higher the difficulty in-
dex, the easier the test item will be, and vice
versa, the lower the item difficulty index, the
more difficult the item will be (Bichi, 2016).
This is in line with Allen and Yen (1979) who
state that in test item measurement, the item
difficulty index is related to the percentage of
the examinees who can do the test correctly.
Difficulty index is the proportion of the num-
ber of test takers who answer a particular
question correctly, the proportion of all test
takers.

Based on the Classical Test Theory, it is
known that there has been a shift in the cate-
gory of the difficulty index of some items in
Package 2, Package 3, Package 4, and Package
5 compared to that of the items in Package 1.
For example, test item 1 in Package 1 is in the
easy category, in Package 3 and Package 4 it is
in the moderate category. Another example is
that test item 13 in Package 1 is in the easy
category, but in Package 2 it is in the moder-
ate category. Overall, the percentage of the
shift of the category of the difficulty index of

Package 2 is 22.5%, Package 3 is 60%, Pack-
age 4 is 50% and Package 5 is 37.5%. This is
due to the weakness of the result of the item
analysis using the Classical Test Theory ap-
proach, i.e. the size of the item characteristics
(in this case the difficulty index) depends on
the distribution of the competence of the test
takers in the sample that is used (Awopeju &
Afolabi, 2016). In line with this opinion,
Zaman, Kashmiri, Mubarak, and Ali (2008)
add that the comparison of test result of
different test takers is one of the weaknesses
of the Classical Test Theory which is worth
noting, because test takers must do the items
which are the same or really parallel. It is one
of these weaknesses that necessitate the IRT
to come into use.

In the IRT, the first thing to see is the
assumption test. The unidimension assump-
tion testing of the five test packages must first
see the sufficiency of the sample. Research
findings show that the value of KMO-MSA
of Package 1 is 0.469, Package 2 is 0.513,
Package 3 is 0.608, Package 4 is 0.571, and
Package 5 1s 0.580. According to Field (2009),
the value of KMO-MSA is considered suffi-
cient if it is above 0.5. From this result, it can
be concluded that four packages have suffi-
cient sample, i.e. Package 2, Package 3, Pack-
age 4, and Package 5, because the value of
KMO-MSA >0.5. The result of the signifi-
cance analysis using Barlett’s Test of Spheri-
city shows that each of the five test packages
is at the significance level of 0.000. Therefore,
the requirement is met because the signifi-
cance level is below 0.05.

There are a number of ways to interpret
the sufficiency of unidimension assumption.
One of the ways is by looking at the contri-
bution of the first eigen value to test variance.
The result of the above analysis shows that
three test packages have dominant factors
whose value is more than twice as much as
the second factor, i.e. Package 3 with 5.891
which is higher than the eigenvalue of the sec-
ond factor of 2.367. Package 4 with 5.345
higher than the eigenvalue of the second fac-
tor of 2.483, and Package 5 with 5.003 345
higher than the eigenvalue of the second fac-
tor of 2.446, where the first factor is the most
dominant factor. In the factor analysis, the
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first eigenvalue should have the highest value
(dominant) compared to the second, third,
and so forth eigenvalue. This is because the
size of the variance is directly proportional
with the size of eigenvalue (Field, 2009, p.
0652; Johnson & Wichern, 2002, p. 441), and
therefore, it can be concluded that the first
factor in the factor analysis contributes the
most compared to the other factors, and thus
the unidimensionality assumption is met.

Difficulty index (b) which lies between
the range of -2 and 2 is good (Surya & Aman,
2016). The result of the analysis using the IRT
approach shows that the five test packages
have the difficulty index ranging from 0.170
to 0.470. The value of the difficulty index
shows that all of the test items are in the
moderate category, which lies between -1.00
and +1.00 (Sumintono & Widhiarso, 2015). It
means that based on the result of the analysis
using the IRT, all test items in the five test
packages have the same characteristics.

The analysis of the characteristics of the
item difficulty index was then followed by
Kruskall-Wallis analysis to reveal the effect of
the randomization of the item numbers and
alternative answers on the item difficulty in-
dex. The Kruskall-Wallis analysis was con-
ducted using the value of the difficulty index
obtained using the Classical Test Theory and
Item Response Theory approaches. The result
of the analysis using the Classical Test Theory
approach shows that the randomization of the
item numbers and alternative answers does
not affect the item difficulty index as shown
by the value of Asymp, Sig above 0.05. This
result is in line with the finding of the re-
search by Santoso (2013) which states that the
estimation of the competence and length of
the test with randomized design is not sig-
nificantly different from the test which was
not randomized. The research finding apply-
ing the IRT approach shows that there is a
difference in the difficulty index of the test
items in the five test packages after the ran-
domization.

In relation to the case of the Classical
Test Theory approach, the absence of the ef-
fect of the randomization of the item num-
bers and alternative answers may result from
Package 1 which is the original test package

not having undergone any randomization.
Package 1 has the characteristics which tend
to be poor. Viewed from its difficulty index,
more than 50% of the items are easy items
which make most students, those with high
competence and those with low competence,
can answer questions correctly. It means that
the test cannot distinguish students with high
competence from those with low compe-
tence. A test that tends to be easy for students
will not show any effect of randomization be-
cause they will tend to be able to do it. In
addition, a test was conducted using Kruskal-
Wallis test on the difficulty index using the
Classical Test Theory and Item Response
Theory. Package 1 which is the original test
package is used to find out whether there is a
difference in the difficulty index between
items 1-10 and items 31-40. The result shows
the Assymp, Sig value of 0.082 when using
the Classical Test Theory, and the Assymp,
Sig value of 0.054 when using the IRT, where
the Assymp, Sig value is above 0.05. It means
that in the original test package, before ran-
domization, the values of the item difficulty
index are not in a wide range. This may be the
reason for the absence of the difference in the
difficulty index after randomization. Further
studies need to be done on the test items
which have good characteristics to see wheth-
er or not there is an effect of the randomi-
zation of the item numbers and alternative
answers on item difficulty index.

Conclusion

All of the five test packages have a
good reliability index, lying between 0.96 and
0.97. Package 1, Package 2, and Package 3
have the reliability index of 0.96, while Pack-
age 4 and Package 5 have the reliability index
of 0.97. It can be concluded that based on the
value of the reliability index, the five test
packages have equal reliability.

Based on the result of the analysis using
the Classical Test Theory, viewed from the
average value of the difficulty index, all five
test packages have the average difficulty index
ranging from 0.102 to 0.968. The result of
Kruskall-Wallis analysis of the five test pack-
ages shows that there is no difference in the
difficulty index of the items in Package 1,
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Package 2, Package 3, Package 4 and Package
5. Thus, the randomization of the item num-
bers and alternative answers has no effect on
the item difficulty index.

The analysis of the test items using the
Item Response Theory shows that the average
value of difficulty index of the five test pack-
ages ranges from 0.170 to 0.470. The result of
the analysis of the difficulty index of the items
in the five test packages shows that there is no
difference in the difficulty felt by the students
doing Package 1, Package 2, Package 3, Pack-
age 4, and Package 5. This means that the ran-
domization of item numbers has no effect on
the item difficulty index, which means that
constructing parallel tests by randomizing the
item numbers and alternative answers is good
to do, and this research has proved that apply-
ing this method will result in parallel tests.
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