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Foreword 

 

We are very pleased that REiD (Research and Evaluation in Education) is releasing its 

fourth edition. We are also very excited that the journal has been attracting papers from foreign 

country such as the United States. 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 educational evaluation, but also comprises the results 

of research in education in a broader coverage, such as social science, science education, language 

education, educational quality, teacher competence, and academic performance, 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 journal. 

Yogyakarta, June 2017 

Editor in Chief 
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Abstract 
The purpose of this study was to map elementary school students’ creativity in science process 
skills (SPS) of life aspects  in science subjects viewed from their divergent thinking patterns using 
written tests whose items were fitted with Partial Credit Model (PCM). The measurement used a 
test validated using the IRT approach published in JEE journal in 2015. The trials employed four 
sets of test, each comprising 20 items completed with anchor items which were fitted referring to 
PCM. The measurements were performed with larger scale on 14 regional technical implemen-
tation unit (RTIU) in Yogyakarta Special Province  in five regencies/cities to students of grades 
IV, V, and VI. The findings show that the higher the grade level, the higher of the testees’ scores 
would be. There were some testees who did not have divergent thinking ability and they obtained 
a score of 0 The divergent thinking ability of the students was not related to the regency/city 
where an RTIU was located.  

Keywords: creativity, divergent thinking, science process skills, partial credit models 
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Introduction  

The core of teaching natural sciences is 
to teach the students to investigate natural 
phenomena to look for a scientific product by 
experiencing a scientific process with refer-
ence to scientific attitude (Carin & Sund, 
1989). A scientific process involves aspects of 
science process skills. A scientific process 
arranged in a particular order is called scien-
tific method (Towle, 1989). The teaching that 
can enhance learners to master every aspect 
of the science process skills is badly needed in 
order that they can master the scientific 
process. The science process skills should be 
taught to students partially at the beginning. 
After mastering the aspects of science process 

skills, they are taught the science process skills 
as a unit of scientific method. 

Science Process Skills 

According to Rezba et al. (2007), 
science process skills can be divided into two 
aspects, namely  basic skills and integrative 
skills. Basic skills include observing, commu-
nicating, classifying, measuring metrically, in-
ferring, and predicting. Meanwhile, integrative 
skillls consist of identifying variables, con-
structing a table of data, constructing a graph, 
describing relationships between variables, ac-
quiring and processing data, analyzing investi-
gations, constructing hypotheses, defining 
variables operationally, designing experiments, 
and experimenting.  

http://dx.doi.org/10.21831/reid.v3i1.13294
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Unlike Rezba et.al., Bryce, McCall, 
MacGregor, Robertson, and Weston (1990) 
divide science process skills into three aspects, 
namely basic skills, process skills, and investi-
gative skills. Basic skills comprise of observa-
tional skills, recording skills, measurement 
skills, manipulative skills, procedural skills, 
and following instruction skills. While process 
skills are skills of inference and selection of 
procedures. Furthermore, investigative skills 
include skills to make plan and carry out a 
practical investigation.        

In reference to The American Associ-
ation for the Advancement of Science in 1965 
(Chiappetta, 1997), science process skills are 
categorized into two, namely basic skills and 
integrated skills. Basic skills are skills of ob-
serving, classifying space time relations, using 
numbers, measuring, inferring, and predicting. 
Furthermore, integrated skills include such 
skills as defining, formulating models, con-
trolling variables, interpreting data, hypothe-
sizing, and experimenting.  

 Wenning (2005) says that science pro-
cess skills can be classified into rudimentary 
skills, basic skills, intermediate skills, integrat-
ed skills, and advanced skills. Rudimentary 
skills comprise of observing, collecting and 
recording data; drawing conclusions; commu-
nicating and classifying results; measuring 
metrically; estimating; decision making 1; 
explaining; and predicting. Basic skills are 
skills of identifying variables, constructing a 
table of data, constructing a graph, describing 
relationships between variables, acquiring and 
processing data, analyzing investigations, de-
fining variables operationally, designing inves-
tigations, experimenting, hypothesizing, deci-
sion making 2, developing models, and also 
controlling variables. Integrated skills include 
skills of identifying problems to investigate, 
designing and conducting scientific investiga-
tions, using technology and mathematics 
during investigations, generating principles 
through the process of induction, and com-
municating and defending a scientific argu-
ment. Advanced skills may consist of solving 
complex real world problems, synthesizing 
complex hypothetical explanations, establish-
ing empirical laws on the basis of evidence 
and logic, analyzing and evaluating scientific 

arguments, constructing logical proofs, gener-
ating predictions through the process of de-
duction.  

In 2010, Wenning (2010) revises the 
formulation of science process skills by add-
ing one new skill namely culminating skills. 
Also, the revision includes the elaboration of 
each existing skill. The formulation of science 
process skills according to Wenning (2010) 
consists of rudimentary skills, basic skills, 
intermediate skills, integrated skills, culmi-
nating skills, and advanced skills. Rudimentary 
skills are skills of observing, formulating con-
cepts, estimating, drawing conclusions, com-
municating results, and classifying results. 
Moreover, basic skills include predicting, ex-
plaining, estimating, acquiring and processing 
data, formulating and revising scientific ex-
planations using logic and evidence, recog-
nizing and analyzing alterative explanations 
and models. Meanwhile, intermediate skills 
comprise measuring, collecting and recording 
data, constructing a table of data, designing 
and conducting scientific investigations, using 
technology and math during investigations,  
and describing relationships.  

The second aspect is integrated skills 
which include measuring metrically, establish-
ing empirical laws on the basis of evidence 
and logic, designing and conducting scientific 
investigations, using technology and math du-
ring investigations. Furthermore, culminating 
skills comprise collecting, assessing, and inter-
preting data from a variety of sources, con-
structing logical arguments based on scientific 
evidence, making and defending evidence-
based decisions and judgments, clarifying 
values in relation to natural and civil rights, 
and practicing interpersonal skills. Advanced 
skills are skills of synthesizing complex hypo-
thetical explanations, analyzing and evaluating 
scientific arguments, generating predictions 
through the process of deduction, revising 
hypotheses and predictions in light of new 
evidence, and solving complex real-world 
problems. 

Creativity and Divergent Thinking 

Solving  problems to find new products 
through scientific method is a process of in-
quiry. According to Mayer (1980), all science 
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is inquiry. Biology is one kind of science. 
Biologists try to answer questions about living 
things.  

Finding new products is a creative 
work. Creative thinking belongs to the high 
cognitive level in Bloom's taxonomy referring 
to Anderson, Krathwohl, and Bloom (2001) 
and Dettmer (2005). This tells that creativity 
can be taught to elementary school students. 
Meanwhile, Miller (2008) states that some-
thing that is not duplicated/imitated is cate-
gorized as creative. 

In addition, Rule, Schneider, Tallakson, 
and Highnam (2012) who have quoted several 
sources state that elementary and middle 
school students who are high-achieving in 
science and who exhibit creativity are often 
not challenged or given the opportunity to 
fully utilize their abilities in regular class-
rooms. Many gifted students drop out be-
cause school is boring, repetitious, and lacks 
relevance to real life. They expect more excit-
ing and challenging learning processes. Unfor-
tunately, many classroom teachers lack suffi-
cient background knowledge to design stimu-
lating, advanced science projects for these 
students; some avoid science altogether.  

In reference to Csikszentmihalyi’s mod-
el of creativity (Peppler & Solomou, 2011), 
individuals build on culturally valued practices 
and design to produce new variations of the 
domain, which, if deemed valuable by the 
community (i.e. the field), becomes part of 
what constitutes the evolving domain. Each 
component of the system continues to in-
fluence one another over time. 

The rethinking of design for knowledge 
sharing is an important part of creating new 
work processes and has to evolve hand in 
hand with space planning (Mitchell, Inouye, & 
Blumenthal, 2003). Hadzigeorgiou, Fokialis, 
and Kabouropoulou (2012) cited the opinion 
of Barrow (2010) that the inquiry in science 
will be able to develop students’ creativity if 
there is an imaginative and divergent thinking 
process. 

Measuring Creativity and Divergent Thinking 
Skills 

Students’ mastery of creativity should 
be measured. According to Kelly (2004), the 

existing research on creativity aims at mea-
suring the divergent thinking as proposed by 
Torrance and creative personality developed 
by Gough. There is only little research which 
measures creativity as a multidimensional phe-
nomena using self report scales which are 
valid and easy to  administer.  

The main problem in measuring creativ-
ity is ensuring what is measured is really crea-
tivity and is not affected by the measurement 
of intelligence (Cramond, 1994). Many studies 
regarding the strategies to measure creative 
thinking ability are compiled by Kind and 
Kind (2007). A detailed explanation about 
creativity tests which include a test to measure 
divergent thinking process is presented by 
Cropley (2000). Viewed from how to measure 
creativity, there are many ways and aspects 
that are measured. For instance, one of the 
strategies to measure the ability of divergent 
thinking can be classified based on the con-
tent and the products as reported by Meeker 
(1969).  

Olivant (2009) says that according to 
Guilford (1950), creativity could and should 
be studied in non-eminent, ‘everyday’ people 
using psychometrics such as divergent think-
ing tasks (or paper and pencil tasks) to mea-
sure creative thinking. Torrance's Tests of 
Creative Thinking was created by Torrance 
(1979), and they  are probably the best-known 
and most widely used creativity psychometric 
instruments. Sternberg and Lubart (1999) in 
Torrance (1979) state that many researchers 
viewed the tests as trivial and inadequate mea-
sures, while others charged that the tests, 
while possibly measuring aspects of creativity, 
failed to capture their essence. 

 The context dependency of creativity 
among students has been elaborated by 
Diakidoy & Constantinou in 2000-2001 (Kind 
& Kind, 2007) by getting as many responses 
as possible from three open ended assignment 
forms and scored based on divergent thinking 
skills of Guilford, namely: (a) fluency, i.e. the 
considerations in a given solution, (b) flexibil-
ity, i.e different types of solutions. 

The science process skill measurement 
on different thinking aspects in siology sub-
ject of senior high school students in DIY 
and Central Java was performed by Subali 
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(2009). In this case, the standardization of 
instrument utilized Item Response Theory or 
the IRT approach. This approach creates a 
calibration that puts learners’ ability and item 
difficulty on the same scale. Therefore, they 
can be compared. The results show that the 
average score of creativity ability is much 
lower than the item difficulty index of the 
item  to measure creativity. 

Subali (2011) also measured high school 
students’ creativity in the science process 
skills in biology subjects. The results are also 
relatively low. Subali and Mariyam (2013) 
have conducted a research concerning the 
development of science process skill creativity 
related to the aspects of life on science sub-
jects that has been done by elementary school 
teachers. Most of the teachers stated that cre-
ativity had been taught to students in science 
subjects. However, the student’s mastery on 
creativity has not been studied. Therefore, the 
creativity mastery of elementary school stu-
dents on life aspects viewed from divergent 
thinking skills need to be investigated. 

This research aimed at measuring the 
students’ creativity in science process skills of 
life aspects viewed from divergent thinking 
patterns consisting of two aspects namely 
basic and process skills. The basic skill aspects 
have been published  in the Journal of Asia-
Pacific Forum on Science Learning and 
Teaching, Volume 17, Issue 1, Article 2 (Jun., 
2016) (Subali, Paidi, & Mariyam, 2016).   

 The research aimed to map the  cre-
ativity in science process skills (SPS) of life 
aspects of elementary school students in 
sciences subjects viewed from the divergent 
thinking pattern using written tests skills of 
which test items are fitted based on Partial 
Credit Model (PCM). 

Method 

The research was conducted for three 
years and consisted of three stages. The first 
stage is divided into two phases. In the first 
phase, the blue print of Science Process Skills 
(SPS) is developed. The blue print of SPS is 
formulated based on SPS blue prints pro-
duced by the research conducted by Subali 
(2009) used for measuring divergent thinking 
ability of  SPS  in biology subjects  for senior 

high school students. In addition, the blue 
print is developed referring to several sources 
such as Rezba et al. (2007), Bryce et al. (1990), 
and Cox (1958). The SPS aspects include (a) 
basic skills and (b) process skills. This is con-
sidered as the difficulty to teach investigative 
skills to students of grades IV and V. 

On the second phase, based on the blue 
print of SPS, creativity tests for SPS consist-
ing of 63 items are developed. All items were 
judged by experts consisting of three lecturers 
--- all holding doctoral degrees --- of Biology 
Education Department. Using the divergent 
scoring model of  Diakidoy and Constantinou 
(Kind & Kind, 2007), the items were tested to 
637 students of grades V and VI. The report 
of the instruments in this research were vali-
dated using the IRT approach in 2015 and 
was published in Journal of Elementary Education 
(JEE)  Vol.25, No. 1 pp. 91-105 by Subali and 
Mariyam (2015). Based on the IRT approach, 
an item is declared to be able to measure the 
ability if it is fitted with the the model, in this 
case 1-PL (Rasch model). If all items are fitted 
with the model, the instruments can also be 
declared as valid (Wright & Masters, 1982). 
The testing of fitted items on Rasch Model 
was carried out using the Quest program 
(Adams & Khoo, 1993). On the third phase, 
the instrument was administered in large scale 
from elementary schools in Regional Techni-
cal Implementation Unit (RTIU) in DIY 
(Yogyakarta Special Province). The sample 
was established by using the purposive sam-
pling technique by considering the charac-
teristics of RTIU and school achievement 
through national examination. The sample 
testees were taken from 10 RTIUs in five 
regencies/cities in DIY. Two RTIUs from 
each regency/city were selected purposively. 
One of the RTIUs was located in the national 
capital and another was located far from the 
national capital, except for the RTIU in the 
city of Yogyakarta because both were in the 
city center. Moreover,  two private elementary 
schools and four public elementary schools 
from each RTIU were selected. The test par-
ticipants included students of grades IV, V, 
and VI. There were 2,563 testees of grade IV, 
2,685 testees of grade V, and 2,619 from 
grade VI. 
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Findings and Discussion 

Findings 

After the instrument was administrated 
to elementary school students of grades IV, 
V, and VI, the findings of the research are 
presented as follows. Table 1 shows that there 
is a reasonable increase of scores performed 
by elementary school students of grades IV to 
VI. This means that the higher the grade level, 
the greater the creativity score in Science 
Process Skill on life aspects mastered by the 
students will be. Compared to the fact that 
the total score which was achieved by grade 6 
was 40 with the average score of 20, it can be 
said that the achievement of the average score 
of 18.5 with the minimum score of 0 and 
maximum score of 38 is still relatively low, 
seen from the aspect of competence mastery. 

Table 2 shows that the highest ranking 
of the creativity scores of divergent thinking 
model on Science Process Skills aspects of the 
fourth grade students in the five regencies/ 
cities is achieved by Sleman Regency. The 
score is higher than Yogyakarta City score as 
its capital. Meanwhile, the lowest score is a-
chieved by Kulonprogo Regency. This indi-
cates that the test results are not related to the 
characteristics of city or non-city regions. 

Table 3 shows that the highest score of 
creativity in Science Process Skill on life as-
pects of the fifth grade elementary school stu-
dents in five regencies/cities is achieved by 
the city of Yogyakarta, and the lowest score is 
Bantul Regency. This situation is different 
from that in the fourth grade. 

Table 1. Creativity scores based on divergent thinking model of science process skill on life 
aspects in Natural Sciences subjects based on grades in DIY province. 

Grade  N 
Score 

ȳ S Min Max Total 

Grade IV 2563 12.8 6.7 0 37 40 

Grade V 2685 15.3 6.5 0 36 40 

Grade VI 2619 18.5 6.4 0 38 40 

Table 2. Creativity scores based on divergent thinking model of science process skill on life 
aspects in Natural Sciences subjects of the fourth grade students based on types of locations in 

DIY province 

Grade IV N 
Score 

ȳ S Min Max Total 

Yogyakarta 553 12.6 7.3 0 36 40 

Bantul 593 12.6 6.7 0 37 40 

Sleman 605 14.0 6.5 0 33 40 

Kulonprogo 380 11.4 6.0 0 29 40 

Gunungkidul 432 12.9 6.7 0 31 40 

 

Table 3. Creativity scores based on divergent thinking model of science process skill on life 
aspects in Natural Sciences subjects of the fifth grade students based on types of locations in 

DIY province 

Grade V N 
Score 

ȳ S Min Max Total 

Yogyakarta 534 16.9 6.6 0 36 40 

Bantul 632 13.5 6.3 0 34 40 

Sleman 688 16.4 6.3 1 35 40 

Kulonprogo 361 14.2 6.0 0 32 40 

Gunungkidul 470 15.2 6.5 0 36 40 
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Table 4. Creativity scores based on divergent thinking model of science process skill on life 
aspects in Natural Sciences subjects of the sixth grade students based on types of locations in 

DIY province 

Grade VI N 
Score 

ȳ S Min Max Total 

Yogyakarta 571 18.72 5.90 0 36 40 

Bantul 603 17.58 6.19 0 33 40 

Sleman 620 19.49 7.02 0 38 40 

Kulonprogo 335 18.15 6.04 2 34 40 

Gunungkidul 490 18.10 6.22 0 34 40 

 

Table 5. The mean scores and standard deviation of science process skills creativity on life 
aspects in Natural Sciences subject based on the types of RTIUs of the fourth grade students in 

DIY province 

Grade IV N 
Score 

ȳ s Min Max Total 

Yogyakarta       

East Yogyakarta  134 23.2 17.5 0 88 120 
West Yogyakarta  419 34.5 18.8 0 88 120 

Bantul             

Bantul Selatan 140 37.0 20.1 2 100 120 

Banguntapan 240 33.4 18.3 0 84 120 
Piyungan 213 25.6 14.9 0 65 120 

Sleman             

Sleman 182 37.7 18.3 5 84 120 
Kalasan 256 34.8 16.7 0 86 120 
Ngemplak 167 32.7 16.7 2 88 120 

Kulonprogo             

Pengasih 105 32.2 16.3 4 73 120 

Kalibawang 127 26.5 16.6 0 71 120 
Sentolo 148 27.0 14.1 0 70 120 

Gunungkidul             

Wonosari 196 37.6 17.1 3 73 120 
Panggang 130 24.0 16.8 0 82 120 
Purwosari 106 32.9 15.5 0 71 120 

 
Table 4 shows that the highest score of 

Science Process Skills creativity of  life aspects 
of the sixth grade students in five regencies/ 
cities is achieved by Sleman Regency, and the 
lowest is achieved by Kulon Progo Regency. 

The followings are the results of the 
creativity measurement of Science Process 
Skill on life aspects in RTIUs of each regen-
cy/city ranging from grade IV to VI. Table 5 
presents the results of measurements on the 
fourth grade. 

Table 5 shows that the highest score of 
Science Process Skills creativity of  life aspects 
of the fourth grade students in the five regen-
cies/cities is achieved by the RTIU in Sleman 

Regency. It is followed by Wonosari RTIU in 
Gunungkidul Regency, and South Bantul 
RTIU in Bantul Regency. While the low score 
that ranks XII is achieved by Piyungan RTIU 
in Bantul Regency, rank XIII is achieved by 
RTIU Panggang Gunungkidul and rank XIV 
is achieved by RTIU of East Yogyakarta. This 
may imply that the mastery of Science Process 
Skill creativity of life aspects on the fourth 
grade students is not dominated by students 
of the elementary school located in the capital 
of the province. 

Table 6 presents the results of measure-
ments of the grade V. It shows that the high-
est score of Science Process Skills creativity of 
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life aspects of the fifth graders of elementary 
school in five regencies/cities in Yogyakarta 
RTIUs is achieved by the North Yogyakarta. 
Sleman Regency comes second and the third 
rank is achieved by RTIU of Ngemplak in 
Sleman Regency. While the low ranks, i.e rank 

XII is achieved by Pengasih RTIU in Kulon 
Progo Regency, rank XIII is achieved by 
Banguntapan RTIU in Bantul Regency and 
rank XIV is achieved by Piyungan RTIU in 
Bantul Regency. 

Table 6. The average scores and creativity standard deviation of science process skill of life 
aspects in Natural Sciences subject based on the types of RTIU of gade V students in DIY 

Grade V N 
Score 

ȳ S Min Max Total 

Yogyakarta       
East Yogyakarta  122 35.8 18.4 0 88 120 
West Yogyakarta 412 45.5 17.4 0 98 120 

Bantul       

Bantul Selatan 135 40.3 18.0 4 89 120 
Banguntapan 250 33.1 17.3 0 86 120 
Piyungan 247 31.3 15.4 1 72 120 

Sleman       

Sleman 180 42.9 17.3 7 87 120 
Kalasan 297 40.4 18.0 3 93 120 
Ngemplak 211 41.6 17.0 6 94 120 

Kulonprogo       

Pengasih 111 34.2 14.6 0 69 120 
Kalibawang 117 35.4 19.9 0 86 120 
Sentolo 133 36,0 12.9 10 81 120 

Gunungkidul       

Wonosari 227 40.9 16.8 3 89 120 
Panggang 131 34.5 16.3 0 78 120 
Purwosari 112 37.3 20.3 0 99 120 

Table 7.  The average scores and creativity standard deviation of science process skill of life 
aspects in Natural Sciences subject based on the types of RTIU of grade VI students in DIY  

Grade VI N 
Score 

ȳ S Min Max Total 

Yogyakarta       

East Yogyakarta  149 43.1 15.8 8 84 120 
West Yogyakarta  422 48.7 16.2 0 98 120 

Bantul             

Bantul Selatan 127 47.2 17.8 10 93 120 
Banguntapan 256 43.6 18.7 0 86 120 
Piyungan 220 43.7 14.4 9 78 120 

Sleman             

Sleman 162 53.6 21.9 10 101 120 
Kalasan 277 47.3 19.4 3 108 120 
Ngemplak 181 49.4 18.2 0 103 120 

Kulonprogo             

Pengasih 102 40.5 15.4 11 75 120 
Kalibawang 102 52.5 17.1 16 92 120 

Sentolo 131 44.2 15.4 4 84 120 

Gunungkidul             

Wonosari 207 49.4 16.2 4 88 120 
Panggang 138 43.6 18.2 0 90 120 
Purwosari 145 41.9 15.9 3 85 120 
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The results of the  measurements on 

grade VI is presented in Table 7 which shows 
that the highest score of Science Process 
Skills creativity of life aspects of the sixth 
grade of elementary school students in five 
regencies/cities in Yogyakarta RTIUs is a-
chieved by Sleman RTIU in Sleman Regency, 
rank II by Kalibawang RTIU in Kulon Progo 
Regency, and rank III by Wonosari RTIU in 
Gunung Kidul Regency. While the low ranks, 
i.e. rank XII is achieved by East Yogyakarta,  
rank XIII is achieved by Purwosari RTIU in 
Gunungkidul Regency and rank XIV is a-
chieved by Pengasih RTIU of Kulon Progo 
Regency. 

Discussion 

The results of the research show that 
the average creativity ability of SPS on life 
aspects of the elementary school students of 
grades IV, V, dan VI  in 14 RTIUs is low. On 
the contrary, based on the research conducted 
by Subali and Mariyam (2013), most teachers 
said that they had taught creativity to the stu-
dents. This is probably because the teachers 
do not know well how to develop student’s 
creativity. According to Dettmer (2005, pp. 
70–78), creativity learning ideally must use an 
applied learning and an ideational learning 
model. In addition, teachers could encourage 
the students to be creative by giving examples 
on how to (a) substitute/replace, (b) combine, 
(c) adapt, (d) modify, add, (e) put something 
for  another use, (f) eliminate or reduce and 
(g) reconstruct or reverse (Michalko, 2000). 

Another reason is that the target of the 
teaching focuses on concept understanding. 
Therefore, creativity is not the main teaching 
target. Whereas, according to Burke-Adams 
(2007), it is very important to consider the 
learning needs of talented students in integrat-
ing creativity into a standard-based system.  

  Teachers are not aware that the goal 
of creativity development in natural sciences 
teaching is to direct the students to perform 
opened-discovery or inquiry or do the rele-
vant tasks. Meanwhile, teachers are supposed 
to develop student’s thinking in order that 
they can perform logical thinking creatively 
(Kind & Kind, 2007, pp. 1–37). Teachers con-

centrate more on developing students in order 
that they can understand the concept and 
automatically develop their convergent think-
ing skills. Teachers will rarely give questions 
with divergent answers (Croom & Stair, 
2005). 

 The teacher’s worry regarding not to 
teach creativity to low academic potential stu-
dents may not happen. The research findings 
of Ferrando, Prieto, Ferrandiz, and Sanchez 
(2005) tell that smart students are not always 
creative. Moreover, Cromie (2003) says that 
not all studies tell a correlation between stu-
dents’ IQ and creativity. In addition, Rawat, 
Qazi, and Hamid (2012) state that the devel-
opment of creativity is closely linked to the 
development of skills to form a correspond-
ing consideration in different situations. With 
regard to this, teachers should develop stu-
dents’ creativity as early as possible. 
 The findings indicate that there are 
two possibilities why elementary schools lo-
cated in a big city are not always showing the 
highest scores. The first possibility is that the 
children are not potential. Thus, although the 
teachers develop creativity, the result may not 
be optimal. The second possibility is that chil-
dren are assessed by their parents to be po-
tentials so that they ask their children to go to 
elementary schools that are good based on the 
society assesment. For example, Ungaran, 
Serayu, and Muhammadiyah Sapen Elementa-
ry Schools. However, the score of RTIU in 
North Yogyakarta is not always the highest. 
Elementary schools in the area of RTIU 
Sleman are partially assessed by local people 
to be good schools and rank top. However, 
elementary schools in Kalibawang RTIU for 
grade VI rank second out of 14 RTIUs even-
though Kalibawang RTIU is located in the 
remote areas. Therefore, it seems that the 
teacher's role in developing the creativity of 
learners may not be optimal. Moreover,  stu-
dents in the sixth grade of elementary schools 
at cities probably more focus on the achieve-
ment of the high score national achievement 
in order to be received at junior high schools 
that are assessed good by the community 
based on the achievement on national exami-
nation. 
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Conclusion and Suggestions 

Based on the findings of the research, it 
can be concluded that a measuring instrument 
for Science Process Skills creativity of life 
aspects produced and tested in 2015 is rela-
tively low. Recommendations are necessary to 
improve the ability of teachers in teaching 
Science Process Skill creativity of life aspects 
to students. The findings indicate that ele-
mentary schools located in remote areas 
RTIU may achieve high score probably be-
cause elementary school teachers in the city 
are more focusing on developing students to 
reach a high score of UN. It is worth ex-
ploring further using eksposfacto retrospec-
tive approach. 
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Abstract 
Results from four early childhood practitioner field-tests of performance checklists and early 
intervention practice guides are reported. Findings from the first field-test were used to make 
changes and improvements in the checklists and practice guides were evaluated in the second and 
third field-tests, and findings from the latter two field-tests were used to improve the checklist 
and practice guide evaluated in the fourth field-test. The results indicated that changes made in 
response to practitioners’ suggestions and feedback were associated with (1) progressive increases 
in the practitioners’ social validity judgments of the checklists, practice guides, and checklist-
practice guide correspondence; and (2) progressive decreases in the number of practitioner 
suggestions and feedback for improving the early intervention materials. The field-test research 
demonstrates the importance of practitioner input, suggestions, and feedback for improving the 
usefulness of early childhood intervention practices.  
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Introduction  

Early childhood intervention for in-
fants, toddlers, and preschoolers with identi-
fied disabilities or developmental delays and 
their families, as well as for young children 
who are at-risk for poor developmental out-
comes for biological or environmental rea-
sons is now common practice throughout the 
world (e.g., Farrell, Kagan, & Tisdall, 2016; 
Groark, Eidelman, Maude, & Kaczmarek, 
2011; Guralnick, 2005; Odom, Hanson, 
Blackman, & Kaul, 2003; Sukkar, Dunst, & 
Kirkby, 2017). Early childhood intervention 
includes the experiences and learning oppor-

tunities afforded young children to promote 
acquisition of functional behavior (Bailey & 
Wolery, 1992; Dunst & Espe-Sherwindt, 
2017) and the supports and resources pro-
vided to or procured by parents and other 
family members to strengthen family func-
tioning (Cowan, Powell, & Cowan, 1998; 
Dunst, 2017b). 

The field of early childhood inter-
vention has a relatively short but rich history 
(Dunst, 1996; McLean, Sandall, & Smith, 
2016; Meisels & Shonkoff, 2000). In the 50+ 
years since Hunt (1961) first noted that ex-
periences early in a child’s life could alter de-
velopmental outcomes, and later, that respon-

http://dx.doi.org/10.21831/reid.v3i1.14158
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sive caregiving was an important factor in 
shaping those outcomes (Hunt, 1987), con-
siderable advances have been made in terms 
of understanding which experiences under 
which conditions have which kinds of out-
comes and benefits (e.g., Britto, Engle, & 
Super, 2013; Farrell et al., 2016; Odom & 
Wolery, 2003; Reichow, Boyd, Barton, & 
Odom, 2016). Early childhood intervention 
practitioners now have many choices and op-
tions in terms of the intervention practices 
they can use in their work with young child-
ren and their families. 

Many factors influence practitioners’ 
adoption and use of different kinds of early 
childhood intervention practices, including, 
but not limited to, personal beliefs about 
practice-outcome relationships and one’s abil-
ity to use a practice competently and 
confidently (Bruder, Dunst, & Mogro-Wilson, 
2011; Trivette, Dunst, Hamby, & Meter, 
2012). These beliefs include the social validity 
appraisals of early childhood intervention 
practices and also their intended outcomes 
(Kazdin, 2005).  

The practical importance of social valid-
ity appraisals is that these types of judgments 
can help explain why a practitioner does or 
does not use an intervention practice. Sub-
jective judgments of the importance and ac-
ceptability of intervention goals, practices, and 
outcomes likely influence practitioners’ a-
doption and use of different kinds of inter-
vention procedures (Foster & Mash, 1999). 
According to Strain et al. (2012), intervention 
practices are not likely to be used by prac-
titioners (or parents) if the practices them-
selves are not viewed as socially valid and 
worth the time and also effort to use. Dunst, 
Raab, and Hamby (2016), for example, found 
parents’ social validity judgments of interest-
based child language learning practices were 
directly related to parents’ fidelity of use of 
the practices and indirectly related to child 
language development mediated by fidelity of 
use of the practices.  

The study described in this paper is part 
of a line of research and practice on (a) the 
development of evidence-informed early 
childhood intervention performance check-
lists and both practitioner and parent practice 

guides and (b) the influences of practitioner 
feedback and suggestions on the improve-
ment of both sets of materials. The study in-
volved four field-tests that solicited practi-
tioner social validity judgments of selected 
checklists and practice guides as well as sug-
gestions for the improvement of both prod-
ucts. Each field-test involved practitioner 
review and evaluation of a different perfor-
mance checklist and a different practice guide 
where feedback and suggestions were used to 
inform improvements in both sets of prod-
ucts. The findings from the first field-test 
were used to make changes in the checklists 
and practice guides in the second and third 
field-tests, and findings from the latter two 
field-tests were used to inform improvements 
to the checklist and practice guide in the 
fourth field-test. Preliminary findings from 
this line of research and practice indicated 
that changes made to the checklists and prac-
tice guides in response to practitioner evalu-
ations of the intervention materials were asso-
ciated with stronger social validity appraisals 
of revised checklists and practice guides 
(Dunst, 2017a). 

Evidence-Informed Checklists and Practice 
Guides 

The performance checklists and prac-
tice guides that were the focus of field-test 
research were developed at the Early Childhood 
Technical Assistance Center at the University of 
North Carolina – Chapel Hill, United States 
(www.ectacenter.org). Checklists include lists 
of the key characteristics of a method or pro-
cedure that operationally defines the active in-
gredients of desired performance. Early child-
hood intervention checklists include the key 
characteristics of intervention practices that 
are used to produce observable changes or 
improvement in child or family functioning. 
Practice guides include descriptions of every-
day intervention activities that can be used to 
affect changes in child or family functioning.  

Performance Checklists 

Early childhood intervention perfor-
mance or procedural checklists provide con-
crete reminders for using intervention prac-
tices in a competent manner (Gawande, 2009; 

http://www.ectacenter.org/
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Wilson, 2013). The checklists were developed 
using a conceptualization-operationalization-
measurement framework (Babbie, 2009; 
Dunst, 2017c; Dunst, Trivette, & Raab, 2015) 
where research findings from primary re-
search syntheses and reviews (Dunst, in pre-
paration) informed checklist indicator select-
ion or development. Performance checklists 
differ from other types of checklists by spe-
cifying a “list of tasks or steps required to 
complete a procedure [intervention practice] 
successfully” (Wilson, 2013, p. 4). According 
to Gawande (2009), these kinds of checklist 
indicators provide practitioners concrete re-
minders for how to implement an interven-
tion practice consistently, reliably, and com-
petently. 

Twenty-nine performance checklists 
were developed by first using the Division for 
Early Childhood Recommended Practices 
(Division for Early Childhood, 2014) to 
identify internally consistent sets of practice 
indicators for different types of intervention 
practices where the final selection of checklist 
practice indicators were informed by research 
evidence. The checklists were all formatted in 
the same way because “applying organizations 
to new learning causes learners to focus on 
the meaning” [intent] of the checklist indica-
tors (Schwartz, 2014, p. 107). 

Each checklist includes (1) a brief des-
cription of a checklist practice and how the 
checklist can be used, (2) a list of evidence-
informed practice indicators, (3) a rating scale 
for doing a self-evaluation or coach-facilitated 
evaluation of the use of the practice indica-
tors, and (4) space for recording notes about a 
practitioners’ experience using the checklist 
practices. Appendix A shows the performance 
checklist that was the focus of practitioner 
evaluation in the fourth field-test. The reader 
is referred to Dunst (2017) for a more detailed 
description of the procedures used to develop 
the checklists.  

Practice Guides 

Two sets of practice guides were de-
veloped using the checklist indicators as the 
sources of intervention activities: One set for 
parents and other primary caregivers and a 
second set for early childhood intervention 

practitioners. The practice guides were also all 
formatted in the same way. Each practice 
guide includes: (1) a description of a practice 
and its intended outcome, (2) examples of ac-
tivities for using a practice, (3) videos of par-
ents or practitioners using the practice, (4) a 
vignette of parents or practitioners imple-
menting a practice, (5) functional outcome in-
dicators for determining if the practice had 
expected benefits, and (6) a link to external re-
sources for additional ideas (activities) for 
using a practice. Appendix B shows the prac-
tice guide for the Family Capacity-Building Prac-
tices Checklist used in the fourth field-test. The 
practice guides are modeled after the ones 
that have been extensively field-tested and 
evaluated by parents, practitioners, technical 
assistance providers in previous research and 
intervention studies (e.g., Dunst, Masiello, 
Meter, Swanson, & Gorman, 2010; Dunst, 
Trivette, Gorman, & Hamby, 2010; Trivette, 
Dunst, & Hamby, 2010). 

Hypotheses 

The analyses focused on two primary 
and two secondary hypotheses. The two 
primary hypotheses were: 

H1: The social validity judgments of the 
performance checklists and practice guides 
will increase linearly as a result of changes and 
improvements made in response to practi-
tioners’ evaluations as evidenced by the sizes 
of effect for the linear increases and 
associated improvement indices. 

H2: The number of practitioner suggest-
ions for improving the checklists and practice 
guides will decrease linearly as a result of 
changes and improvements made in response 
to practitioners’ evaluations as evidenced by 
the sizes of effect for the linear increases and 
associated improvement indices. The two sec-
ondary hypotheses were:  

H3: The sizes of effects and improve-
ment indices for Field-Test 1 vs. Field-Test 4 
will be larger than those for Field-Tests 2 + 3 
vs. Field Test 4 as a result of the progressive 
changes and improvements made in response 
to practitioners’ evaluations of the checklists 
and practice guides.  

H4: The sizes of effects and improve-
ment indices for Field-Tests 1 + 2 + 3 vs. 
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Field-Test 4 will provide the best estimates of 
the cumulative changes made in response to 
practitioners’ evaluations of the checklists and 
practice guides. Thus, the four hypotheses 
were tested by a priori linear and orthogonal 
contrasts for between-field-test comparisons 
in the analyses of the field-test research data. 

Method 

The participants consisted of 67 prac-
titioners from an early head start program in 
one state and two early childhood interven-
tion programs in other states. The three pro-
grams have a history of using innovative 
practices where the program practitioners are 
knowledgeable about contemporary evidence-
informed early childhood intervention prac-
tices. There were no between-group differ-
ences in the percentage of participants in the 
different field-test studies, χ2 = 6.68, df = 6, p 
= .3516, and nor was there in the percentage 
of participants in the type of early childhood 
program in the field-tests, χ2 = 2.77, df = 6, p 
= .8375. 

Table 1.  Background characteristics of the 
field-test participants 

Characteristics Number Percent 

Education degree   
AA 14 20 
BA/BS 24 35 
MA/MS 26 40 
Ph.D/Ed.D 3 5 
Discipline   
Early childhood 42 63 
Early childhood special 
education/special education 

16 24 

Othera 9 13 
Years of experience   
<1 4 6 
2-5 13 19 
6-10 15 22 
11-15 10 15 
16-20 14 21 
21+ 11 16 
Primary practitioner role   
Child-focused 25 37 
Family-focused 42 63 

Note: aSpeech and language pathologists, child 
and family specialists, early interventionists, and 
social workers/family workers. 

 

The background characteristics of the 
participants are shown in Table 1. The major-
ity of practitioners (75%) had either bache-
lor’s or master’s degrees. Most of the practi-
tioners had degrees in early childhood educa-
tion or early childhood special education/ 
special education. The participants’ median 
years of experience ranged between 6 and 10 
with 78% having from 6 to 20+ years of ex-
perience. Nearly two-thirds of the participants 
worked primarily with parents and their child-
ren (family-focused) and 37% worked pri-
marily with children (child-focused). There 
were no between field-test differences for any 
of the participant background characteristics 
shown in Table 1, χs = 0.17 to 10.73, dfs = 3 to 
15, ps = .1004 to .9817. 

Procedure 

The performance checklists and prac-
tice guides that were the focus of the field-test 
evaluations are shown in Table 2. The four 
topic areas included child, parent-child, par-
ent, and family-focused intervention practices. 
Both the checklists and practice guides in-
cluded different kinds of interventions for (a) 
using everyday activities as sources of child 
learning opportunities and (b) parent sensitiv-
ity and responsiveness to child behavior in the 
activities as the primary caregiver practice to 
reinforce child competencies and sustain child 
engagement in the activities.  

The checklist in the first field-test in-
cluded practice indicators for strengthening 
caregiver and child relationships that focused 
on bidirectional, reciprocal interactions be-
tween interactive partners (Eshel, Daelmans, 
Cabral de Mello, & Martines, 2006). The 
practice guide for the checklist indicators in-
cluded a number of different socially inter-
active games that caregivers could use to en-
gage young children in your turn-my turn 
interactive episodes (e.g., Dunst, Pace, & 
Hamby, 2007). 
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Table 2.  Performance checklists and practice guides that were the focus of practitioner social 
validity judgments and feedback 

Field-test Topic area Performance checklists Practice guides 

1 Interaction Adult-child interactions Social games 
2 Environment Natural learning opportunities It’s natural 
3 Instruction Naturalistic instruction Learning comes naturally 
4 Family Family capacity-building Everyday child learning 

 
The checklist in the second field-test in-

cluded indicators for identifying everyday ac-
tivities that provide the most opportunities 
for child learning (Dunst, Bruder, Trivette, & 
Hamby, 2006). The practice guide included 
ideas and strategies for engaging a child in the 
activities (Dunst, Raab, & Trivette, 2013b). 
The checklist in the third field-test included 
indicators for using naturalistic teaching prac-
tices for reinforcing child behavior initiations 
and elaborations while engaged in everyday 
activities (Dunst, Raab, & Trivette, 2011). The 
practice guide included different kinds of in-
tervention activities and strategies for using 
natural reinforcing consequences for rein-
forcing child behavior (e.g., Dunst, Raab, & 
Trivette, 2013a).  

The checklist in the fourth field-test in-
cluded methods for strengthening family ca-
pacity to provide a child everyday learning op-
portunities (Swanson, Raab, & Dunst, 2011). 
The practice guide included a set of step-by-
step instructions for practitioners to use to 
encourage and support parent-mediated eve-
ryday child learning (e.g., Raab, Dunst, & 
Trivette, 2013).  

The checklist and practice guide in the 
first field-test had not been subjected to prior 
review and feedback, and practitioner evalua-
tions of both products were used as the base-
line for evaluation of subsequent revisions 
and improvements to the checklists and prac-
tice guides in the second and third field-tests. 
The changes to the checklists in response to 
practitioner feedback and suggestions includ-
ed clarifying the purpose of the checklist in-
structions and intended users (practitioners), 
rewording the checklist indicators to improve 
meaning and intent, clarifying how to use the 
checklist indicators to plan intervention ses-
sions with parents, and the way how to use 
the rating scale to do a self-evaluation of how 
many and how well the checklist indicators 
were used with a child or parent. The changes 

to the practice guides included adding cap-
tions to the videos of parents or practitioners 
using the practices, adding additional inter-
vention activities to the practice guides, in-
cluding suggestions for making adaptations to 
the practice guide activities (where appropri-
ate), and clarifying how to use the outcome 
indicators for evaluating the benefits of the 
practice guide activities.  

Feedback and suggestions on the sec-
ond and third field-tests were used to make 
additional changes to the checklist and prac-
tice guide in the fourth field-test. The changes 
to the checklist included clarifying the differ-
ence between using the checklist indicators 
for a priori intervention planning and doing a 
post hoc self-evaluation of the use of the indica-
tors and clarifying the instructions for how to 
use the checklist indicators for completing a 
self-evaluation. The changes to the practice 
guide included additional specificity in terms 
of the focus and intent of the practice guide 
as well as the practice guide activities. 

Field-Test Survey 

The survey included four sections: (1) 
practitioner social validity judgments of the 
checklists, practice guides, and correspond-
ence between practice guides and checklist in-
dicators; (2) open-ended questions asking for 
suggestions to improve the checklists and 
practice guides; (3) levels of experience need-
ed for a practitioner to understand and use 
checklists and practice guides; (4) background 
information about the field-test participants 
(Table 1). Each field-test involved an emailed 
invitation sent to the directors of each pro-
gram that included instructions for participa-
tion in the field-tests, PDFs of the checklists 
and practice guides, and a URL link to the 
survey. The program directors were asked to 
forward the emailed invitation to their staff. 
Participation in the field-tests was voluntary, 
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and the field-test research was considered ex-
empt from human subjects review because 
practitioners were asked only to evaluate ma-
terials designed for routine early childhood in-
tervention. The surveys were completed on-
line using Qualtrics Survey Soft-ware. 

The social validity items for the perfor-
mance checklists, practice guides, and check-
list-practice guide correspondence (four per 
each section) were developed by using Foster 
and Mash’s (1999) framework for developing 
indicators for measuring the importance and 
acceptability of intervention practices and 
outcomes. In addition, the social importance 
of the checklists and practice guides was mea-
sured in terms of the subjective value attri-
buted to the intervention materials (e.g., The 
checklist items are easy to understand and follow; The 
practice guide activities would be engaging to most 
children). The social acceptability of the check-
lists and practice guides was measured in 
terms of judgments about the fit of the prac-
tices to everyday life (e.g., The checklist indicators 
would be easy to use with a parent or child; The 
practice guide would be worth my time and effort to 
use). The social validity items were each rated 
on a 5-point scale ranging from Do Not Agree 
At All (with the survey items) to Agree a Great 
Deal (with the survey items). The items were 
adopted from the ones used in field-tests of 
other intervention practices (e.g., Dunst et al., 
2007; Dunst, Trivette, et al., 2010).  

The principal component factor analysis 
of the three sets of items in each field-test 
with orthogonal rotation each produced a 
single-factor solution indicating that sum-
mated scores were warranted as measures of 
social validity judgments (Spector, 1992). The 
average coefficient alpha for the checklist in-
dicators was .89 (Range = .81 to .97), the ave-
rage alpha for the practice guide indicators 
was .85 (Range = .77 to .91), and the average 
alpha for the correspondence between the 
checklists and practice guides was .92 (Range 
= .85 to .95). The alpha’s in all 12 factor 
analyses reached acceptable levels of internal 
reliability (Nunnally & Bernstein, 1994).  

The open-ended questions for im-
proving the checklists asked for suggestions 
about the (1) checklist instructions, (2) check-
list indicators, (3) self-evaluation scale, and (4) 

any other suggestions for improvement. The 
open-ended questions for improving the prac-
tice guides asked for suggestions about the (1) 
practice guide format, (2) practice guide activ-
ities, (3) videos of the practices, (4) child out-
comes, and (5) any other suggestions to im-
prove the practice guides. 

Methods of Analysis 

The 3 Between Field Test ANOVAs 
with preplanned linear and between group 
contrasts were used to evaluate the effects of 
changes to the checklists and practice guides 
on participants’ social validity judgments. The 
independent variable was the different field-
tests (Field-Test 1 vs. Field-Tests 2 + 3 vs. 
Field-Test 4). The linear contrasts and be-
tween-field-test comparisons permitted tests 
of the four study hypotheses. The dependent 
measures in three ANOVAs were the sum-
mated social validity scores for the perfor-
mance checklists, practice guides, and corre-
spondence between the checklists and prac-
tice guides. 

The primary metrics for testing the stu-
dy hypotheses were Cohen’s d effect sizes and 
associated improvement indices (What Works 
Clearinghouse, 2014). Effect sizes rather than 
statistical significance testing is the preferred 
metric for substantive interpretation because 
effect sizes and not p-values are the best esti-
mates of the magnitude of the differences be-
tween two groups or contrasts (Coe, 2002). 
As a general rule, effect sizes between .20 and 
.49 are considered small, those between .50 
and .79 are considered medium, those be-
tween .80 and 1.19 are considered large, and 
effect sizes equal to or greater than 1.20 are 
considered very large. Improvement indices 
are measures of the practical importance of 
the changes made to the checklists and prac-
tice guides (Durlak, 2009). The indices con-
vert effect sizes into a percentile change (gain) 
score by a target group. These indices vary 
from -50 to 50 where a positive difference 
between later and earlier field-tests provides a 
measure of the amount of improvement that 
occurred as a result of changes made to the 
checklists and practice guides. ZCalc was used 
to evaluate the improvement indices (Neill, 
2006).  
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Primary analyses of the practitioners’ 
social validity judgments were supplemented 
by computing the percent of indicators rated a 
4 or 5 on the 5-point scale to ascertain the 
overall levels of agreement with the indica-
tors. As found in consumer sciences research, 
the larger the percent of indicators rated a 4 
or 5 on a 5-point scale, the stronger the en-
dorsement of a product, practice, or service 
(Mackiewicz & Yeats, 2014; Reichheld, 2003). 
The Mantel-Haenszel test for linear trends 
was used to determine if there were progres-
sive increases in the percent of practitioners 
rating the social validity items a 4 or 5 from 
the first to fourth field-tests (SPSS Inc., 2005).  

The effects of the changes made to the 
checklists and practice guides in response to 
practitioner suggestions were tested by both 3 
Between Field-Test ANOVAs for the total 
number of practitioner suggestions and by 3 
Between Field-Test Chi-Square analyses for 
dichotomous responses for each open-ended 
section. The same linear contrasts for the so-
cial validity appraisals were made for evalu-
ating changes in the practitioner suggestions. 

Findings and Discussion 

Social Validity Judgments 

Figure 1 shows the mean social validity 
scores for four field-tests for each set of im-
portance and acceptability judgments. The 3 
between field-test ANOVAs produced be-
tween group differences for the practitioner 
social validity judgments of the performance 

checklists, F(2, 64) = 3.49, p = .0364, and 
checklist/practice guide correspondence, F(2, 
64) = 4.94, p = .0101, but not for the practice 
guides, F(2, 64) = 0.42, p = .6562. 

The results for linear contrasts and be-
tween-field-test comparisons are presented in 
Table 3. There were small linear increases to 
the practice guides to medium linear increases 
to both performance checklists and checklist/ 
practice guide correspondence increases from 
the first to fourth field-tests as evidenced by 
the sizes of effect for the linear trends. The 
effect sizes were associated with improvement 
indices of 9, 22, and 27 percent, respectively, 
in response to the progressive changes in the 
practice guides, checklists, and correspon-
dence comparisons. The findings are consis-
tent with Hypothesis 1 that changes made in 
response to the practitioners’ feedback and 
suggestions would be related to improve-
ments in the social validity judgments of the 
checklists and practice guides. 
 

 

Figure 1. Mean practitioner social validity 
scores for the four field-tests. 

Table 3.  Linear contrasts and between-field-test comparisons and associated significance levels, 
effect sizes, and improvement indices 

Product Linear trend 
Field-test comparisons 

1 vs. 4 2 + 3 vs. 4 1+2+3 vs. 4 

Statistical significance     
  Performance checklists (PC) p = .0107 p = .0040 p = .1410 p = .0052 
  Practice guides (PG) p = .1802 p = .1845 p = .2908 p = .2090 
  PC/PG correspondence p = .0025 p = .0012 p = .1706 p = .0014 
Cohen’s d effect sizes     
  Performance checklists (PC) 0.59 0.93 0.22 0.67 
  Practice guides (PG) 0.23 0.29 0.18 0.21 
  PC/PG correspondence 0.74 1.09 0.33 0.78 
Improvement indices     
  Performance checklists (PC) 22 32 9 25 
  Practice guides (PG) 9 11 7 8 
  PC/PG correspondence 27 36 13 28 

Note: Both the linear trends and field-test comparisons all have numerator degrees of freedom = 1. 
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There were small (practice guides) to 

large (checklists and checklist/practice guide 
correspondence) effect sizes for the differ-
ences between the Field-Test 1 vs. Field-Test 
4 social validity judgments (Table 3). These 
were associated with improvement indices of 
11, 32, and 36 percent, respectively, for the 
practice guides, checklists, and correspond-
ence judgments. The effect sizes for the Field-
Tests 2 + 3 vs. Field-Test 4 for the between-
field-test comparisons were small for both the 
performance checklists and checklists/prac-
tice guides correspondence. The between-
field-test comparisons were associated with 
improvement indices of 9% for the checklist 
differences and 13% for the checklist/practice 
guide correspondence differences. The com-
parisons of the two sets of results in Table 3 
shows, as hypothesized, that the sizes of ef-
fect and associated improvement indices for 
Field-Tests 1 vs. 4 are considerably larger than 
those for Field-Tests 2 + 3 vs. 4.  

The cumulative effects of the progres-
sive changes made in response to the practi-
tioner evaluations are evidenced from the 
Field-Tests 1 + 2 + 3 vs. Field-Test 4 compa-
risons. There were small (practice guides) to 
medium (checklists and checklists/practice 
guides correspondence) effect sizes for these 
between-field-test comparisons. The effect 
sizes were associated with improvement indi-
ces of 8, 25, and 28 percent, respectively. The 
results are consistent with the hypothesized 
relationships between changes made in re-
sponse to practitioner feedback and sugges-
tions and improvements in the social validity 
judgments of the intervention practices.  

The percent of social validity items 
rated a 4 or 5 on each section of the survey 
for the different field-tests are shown in 
Figure 2. There were linear increases in the 
percent of indicators rated a 4 or 5 for the 
performance checklists, χ = 9.04, df = 1, p = 
.003, d = .79, practice guides, χ2= 5.88, df = 1, 
p = .015, d = .62, and checklist/practice guide 
correspondence, χ2= 10.98, df = 1, p = .001, d 
= .97. The effect sizes for the linear trends 
were medium to large and associated with 
improvement indices of 29, 23, and 33 per-
cent, respectively. The smaller effect size for 

the linear increase in the social validity ratings 
of the practice guides was not unexpected 
given the fact that practitioner judgments of 
the practice guides were higher than those for 
the checklist on the first three field-tests. As 
shown in Figure 2, 98% to 99% of the social 
validity items received the highest two ratings 
in the fourth field-test which are noticeably 
higher than that in the other three field-tests. 
 

 

Figure 2. Percent of social validity items 
judged as acceptable and important by the 

field-test participants 

Practitioner Suggestions 

 

Figure 3. Percent of practitioners making 
suggestions for improving the performance 

checklists and practice guides 

Figure 3 shows the percent of practi-
tioners who made suggestions for improving 
the checklists and practice guides in the dif-
ferent field-tests. The 3 between-field-test 
ANOVAs for the total number of practitioner 
suggestions produced between field-test dif-
ferences for both the performance checklists, 
F(2, 64) = 7.11, p = .0016, and practice 
guides, F(2, 64) = 10.51, p = .0001. There 
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were linear decreases in the number of sug-
gestions for the checklists, F(1, 64) = 11.41, p 
= .0012, d = .85, and practice guides, F(1, 64) 
= 18.31, p = .0001, d = 1.07. Both sizes of 
effects were large for the linear decreases in 
the number of practitioner suggestions. The 
effect sizes were associated with the improve-
ment indices of 30% and 36% respectively. 
The patterns of results are consistent with the 
hypothesis that the practitioners would sug-
gest fewer changes as a function of improve-
ments made in response to their feedback and 
suggestions.  

Further examination of the suggestions 
for improving the checklists found linear de-
creases in the percent of practitioners who 
made suggestions for changes to the checklist 
instructions, χ2

 = 6.43, df = 1, p = .011, d = 
.77, the checklist indicators, χ2

 = 6.96, df = 1, p 
= .008, d = .83, and the self-evaluating rating 
scale, χ2

 = 2054, df = 1, p = .0555, d = .45. 
The sizes of effects were medium, large, and 
small, respectively, and associated with 
improvement indices between 17% and 30%. 
There were also linear decreases in the per-
cent of practitioners making suggestions to 
improve the practice guide format, χ2

 =12.43, 
df = 1, p = .0000, d = 1.15, practice guide 
activities, χ2

 = 9.49, df = 1, p = .001, d = .87, 
practice guide outcome statements, χ2

 = 2.06, 
df = 1, p = .051, d = .38, and videos of parents 
or practitioners using the practices, χ2

 = 17.17, 
df = 1, p = .0000, d = 1.36. The effect sizes 
were small to very large and associated with 
improvement indices between 15% and 41%. 
These findings, taken together, further sup-
port hypothesized relationships between the 
changes made in response to the practitioners’ 
evaluations of the checklists and practice 
guides and fewer suggestions for improving 
the intervention practices. 

Discussion 

The findings provide support for the 
two primary hypotheses that changes made to 
the performance checklists and practice 
guides in response to early childhood practi-
tioners feedback and suggestions would be 
related to the study outcomes. The results 
showed that practitioners’ social validity ra-
tings increased as a function of the improve-

ments to both the performance checklists and 
practice guides and also to the checklist/prac-
tice guide correspondence. The results also 
showed that there were fewer suggestions for 
making changes to the checklists and practice 
guides as a function of using practitioner 
feedback to improve both sets of products. 

The patterns of results also provide 
support for the two secondary hypotheses. 
The sizes of effect for the first vs. fourth 
field-tests were larger than those for the sec-
ond and third vs. fourth field-tests (Table 3). 
These results were expected because fewer 
suggestions for changes to the checklists and 
practice guides were made on the second and 
third field-tests compared to the first field-test 
(Figure 3). The cumulative effects for the 
changes made in response to practitioners’ 
suggestions were evidenced by the sizes of ef-
fect for the first three field-tests vs. the fourth 
field-test. Both the effect sizes for these com-
parisons and improvement indices (Table 3) 
indicated that the progressive sets of changes 
made in response to practitioners’ suggestions 
were associated with the highest social validity 
rating (Figure 1) and fewest suggestions for 
change (Figure 3) on the fourth field-test.   

The fact that the effect sizes and im-
provement indices for the practice guides 
were smaller than those for the performance 
checklists and checklist-practice guide corre-
spondence deserves comment in order to 
place the results in empirical context. The 
practice guides were modeled after the ones 
that had previously been field-tested with par-
ents and practitioners where the results were 
used to improve the intervention materials 
(e.g., Dunst, Trivette, et al., 2010; Trivette, 
Dunst, Masiello, Gorman, & Hamby, 2009). It 
was therefore not unexpected that the major-
ity of social validity indicators for the practice 
guides on the first three field-tests were high-
er than those for the checklists and checklist-
practice guide correspondence (Figure 3). 
This was the case because the practice guide 
format and content were informed by lessons 
learned in previous research and practice. 

The focus on the social validity of the 
performance checklists and practice guides 
was based on research indicating that subjec-
tive judgments of the importance and accept-
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ability of intervention practices and outcomes 
are related to both adoption and fidelity of 
use of the practices (e.g., Dunst et al., 2016; 
Strain et al., 2012; Trivette, Raab, & Dunst, 
2014; Wainer & Ingersoll, 2013; Wehby, 
Maggin, Moore Partin, & Robertson, 2011). 
As noted by Strain et al. (2012), these “liking-
implementation with fidelity relationships” (p. 
197) are important because they help explain 
at least the likelihood of early childhood inter-
vention practices being used as intended. 

Conclusion and Suggestions 

The study described in this paper has 
both strengths and limitations. One strength 
is the fact that the procedures used to inform 
changes in the checklists and practice guides 
illustrates how the consumer level input can 
be used to improve social validity appraisals 
of the intervention materials constituting the 
focus of evaluation. Another strength is estab-
lishing the inverse relationship between in-
creases in social validity ratings and concom-
itant decreases in practitioner suggestions for 
changes. In another set of analyses in this line 
of research and practice, practitioners’ cog-
nitive judgments of the performance check-
lists and practice guides were the only variable 
accounting for variations in the social validity 
ratings of the intervention materials (Dunst & 
Hamby, 2017).  

One limitation of the study is that the 
field-tests were conducted in only three early 
childhood intervention programs. Therefore, 
it is not known if practitioners in other early 
childhood intervention programs would judge 
the checklists and practice guides in the same 
or different ways. Another limitation is the 
fact that only 4 out of 29 performance check-
lists and only 4 out of 67 practice guides were 
evaluated in the field-tests. Whether other 
checklists and practice guides would be 
judged similarly is therefore not known. 

Advances in our understanding of the 
role social validity judgments play in practi-
tioners’ and parents’ use of different kinds of 
early childhood intervention has broadened 
our knowledge of the antecedents for and 
conditions under which intervention practices 
are used with fidelity (Leko, 2014; Strain et al., 
2012). One simple way of assessing practi-

tioners’ and parents’ social validity appraisals 
is to ask the question “Was using XYZ prac-
tice worth your time and effort or was it more 
trouble than it was worth?” If a practitioner 
or parent responds that it was not worth the 
trouble to use, it is unlikely that the practice 
will be used with fidelity or used at all. 

Although the field-test process was 
used to inform improvements in early child-
hood intervention performance checklists and 
practice guides, the process itself could easily 
be used in other fields for achieving perfor-
mance excellence. This is especially the case in 
professions where there needs to be practi-
tioner buy-in to ensure actual performance 
mirrors desired performance. 
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Appendix A 

Early childhood intervention performance checklist 
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Appendix B 

Early childhood intervention practice guide 
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Introduction 

Improving the quality of educational 
institutions is one of the requirements for us 
to enter globalization era that is full of com-
petition. The existence of madrasa as an Islam-
ic educational institution will not be apart of 
the global competition. Therefore, quality im-
provement has been the main agenda in im-
proving the quality of madrasa in order that it 
can survive in the global era. The develop-
ment of science and technology has brought 
about changes in all aspects of the human life 
in which multiple problems might be solved 
by the efforts of mastering and increasing sci-
ence and technology. In addition to bringing 
the benefits into human life, such changes 
have also brought human beings into the 
more intensed global competition. In order to 
be able to play a certain role in the global 
competition, as a nation, we should continual-

ly improve and increase the human resources 
quality. 

The demand for quality applies in all 
educational institutions, including madrasa. A 
school or a madrasa will be considered as be-
ing well-qualified if it has met the national 
standards that have been stipulated by the 
government and that have been governed in 
Indonesia. The graduates of educational insti-
tutions are expected to have capacity, science, 
skills, and behaviors that should be in accord-
ance with the trend. Therefore, there should 
be efforts for improving the madrasa quality. 

The number of Madrasa ibtidaiya (MI) 
schools in Indonesia is 21,529 units that have 
been spread in 34 provinces of Indonesia. 
The data in 2015 showed that the number of 
MI schools located in the Province of Central 
Java was 3,903 units. Based on the data, the 
number of state MI is very small, namely 114 
units. However, in this year the number in-
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creased due to the fact that some of the pri-
vate MI’s turned into state MI’s. Now, the 
total number of state MI schools is 1,662 
units in the Province of Central Java. This 
figure is not an overall figure because some of 
the newly-changed MI are not yet established 
through the Decree provided by the Ministry 
of Religious Affairs regarding the newly state 
institutions and the letter has not been 
provided yet until the report of the study has 
been composed. 

According to the existing laws and re-
gulations, actually the existence of madrasa 
schools has the same opportunity as that of 
general schools. The recognition of the gov-
ernment and the community of the graduates 
of madrasa school is equal to that of  general 
schools and even the graduates of madrasa 
schools have a greater opportunity to achieve 
success because in madrasa schools there are 
characteristics and culture development ef-
forts especially in the development of Islamic 
Religious Education (Law No. 20 Year 2003 
of Republic of Indonesia on National Edu-
cation System article 17 and Government Re-
gulation No. 19 Year 2005, on National Edu-
cation Standard, article 10). The existence of 
madrasa in the middle of the wave of change 
also follows the development by putting the 
first priority on innovation in order to achieve 
the dreams that the quality of madrasa has 
truly become the society’s idealism. Now-
adays, there have already been innovative 
policies especially the ones stipulated by the 
Directorate of Madrasa Education. Another 
regulation that governs the implementation of 
madrasa schools is the Regulation of Minister 
Number 90 Year 2013. In the Regulation of 
the Minister of Religious Affairs, No. 90 Year 
2013, article 7, madrasa education is held by 
the government or the society. In Article 8 of 
the same regulation, it is stated that the es-
tablishment of madrasa that has been held by 
the government will be regulated by the Min-
ister and the establishment of madrasa that has 
been held by the society will be governed by 
the regional office under the permission of 
the Minister in the form of operational permit 
provision. 

In general, the status of madrasa is pri-
vate; madrasa somestimes is a private institu-

tion that has been short of many aspects. For 
example, the teachers of madrasa schools do 
not have sufficient income, the book avail-
ability is uncertain and the number of facilities 
might be low in general. Similarly, the learning 
loads of the students there are very heavy. In 
relation to the situation, the recent definition 
regarding madrasa is that a madrasa is a general 
school that has the characteristics of Islam. 
The lessons that have this peculiar char-
acteristics are plenty; as a result, these lessons 
become a certain aspect for the students. 
Madrasa students attend two types of exam-
ination namely Madrasa Examination (the pe-
culiar lessons) and the National Examination. 
Ironically, people only view the madrasa qual-
ity based on the results of National Exam-
ination and not on the other achievements, 
for example the students’ achievements in 
affective and spiritual intelligence (Suprayogo, 
2007, p. 90). 

According to Hidayat Nur Wahid (in 
Supriyadi & Rachman, 2015), the Deputy 
Chairman of the People's Consultative Coun-
cil of Republic of Indonesia (MPR RI), there 
is an unfairness in the budget provision for 
general schools and for religion-based schools 
especially in the welfare fund intended for the 
teachers of madrasa; these teachers have not 
even received welfare fund. In his opinion, 
the budget disparity between general schools 
and religion-based schools, in this case that 
madrasa schools, has been uncommon. The 
welfare fund for madrasa teachers is only Rp 
1,000,000.00 per month. The amount is very 
different when it comes to the welfare fund of 
the teachers who work for general schools, in 
this case the state schools. The welfare fund 
for the state schools in Jakarta is around IDR 
4,000,000.00 – IDR 5,000,000.00 per month. 
Another aspiration that he conveys is related 
to the school operational aid (Bantuan Operasi-
onal Sekolah, BOS) for madrasa schools. The 
BOS for madrasa schools should be bigger 
than that of the state schools because there 
are five religion-based lessons that lead to the 
increasing cost of book provision. In addition 
to the two fund-related problems, he also 
conveys another aspiration in relation to the 
facility and equal opportunities for madrasa 
students to participate in the National Science 
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Olympic (Olimpiade Sains Nasional, OSN). “So 
far, the students of madrasa schools have not 
been invited to join the OSN” (Wakhid, via 
Supriyadi & Rachman, 2015). Therefore, there 
should be policies that involve MI in local, 
national, and even international competitions. 

According to the headmaster of MI Al 
Bidayah, Kholid Mawardi (in Aji, 2015), based 
on the circulation letter by the Director of 
Elementary School Coaching, the Ministry of 
Education and Culture, at least there are five 
events that the students of MI might attend. 
In his opinion, the five events of students’ 
competitions are the International Mathema-
tics and Science Olympic (INSO), the Nation-
al Students’ Sport Olympic (Olimpiade Olahraga 
Siswa Nasional, O2SN), the National Students’ 
Art Competition and Festival (Festival dan 
Lomba Seni Siswa Nasional, FLS2N), the Ele-
mentary School Students’ Literature Appre-
ciation (Apresiasi Sastra Siswa Sekolah Dasar, 
AS3D) and the Students’ Art Creation Com-
petition (Lomba Cipta Seni Pelajar, LCSP). MI 
schools actually expect that there will be 
equality in terms of achievements between the 
elementary schools and the madrasa ibtidaiya 
schools. However, in practice, there are still 
many views that doubt the achievements of 
MI school students. One of the evidence is 
the failure of three students from an MI 
school in the County of Semarang to attend 
the National Science Olympic (Olimpiade Sains 
Nasional, OSN) at the provincial level whereas 
the three students won the OSN at the county 
level. Therefore, MI students who have a-
chievements should be involved in any com-
petitions. 

The entry of MI into the part of Na-
tional Education System does not decrease 
the act of discrimination toward madrasa. 
Madrasa schools, or in this case MI schools, 
still suffer from unfair treatment in displaying 
the quality of their students in the competi-
tions. The reason was that madrasa schools 
have been considered less qualified for such a 
long time; as a result, the students of general 
elementary schools have uncertainty and in-
confidence when they have to compete with 
those of madrasa schools which always suffer 
from drawbacks, disparity, and marginaliza-
tion. The disparity perhaps is one of the rea-

sons why madrasa schools have been labeled 
as second-class institutions since the oper-
ationalization of madrasa schools has been in 
very low condition. However, madrasa schools 
are educational institutions that have been 
closer to the lower class people because most 
of these schools are located in the villages. 

The observers of madrasa are frequently 
unfair in comparing madrasa schools and 
general schools. The achievements of madrasa 
schools in delivering their students to study 
highly religious values and nobility so that the 
students will not be trapped in the under-
world that has been widely spread nowadays 
have gained less attention and even have been 
forgotten. The phenomena found in the field 
show that the students of madrasa schools, 
starting from the madrasa ibtidaiya, madrasa 
tsanawiya to madrasa aliya, do not commit any 
worse juvenile misbehavior. This aspect might 
be one of the madrasa strengths in comparison 
to general schools; in other words, the stu-
dents of madrasa have the characteristics called 
as al-akhlaq-al karimah (Suprayogo, 2007, p. 7). 

On the other hand, there is a different 
reality, namely, the appearance of madrasa 
schools that frequently gain achievements in 
the city, county, provincial, or even in the 
national level. According to Kuswanto (2015) 
in the official blog of MIN Purwokerto, in the 
Decree of Decision by the Directorate Gen-
eral of Islam Education Number 4472 Year 
2015 regarding the Madrasa Science Compe-
tition, the Madrasa Art and Sport Compe-
tition, the 2015 National Expo and Science 
Paper Competition, MIN Purwokerto Central 
Java won the silver medal in the national 
mathematics and science competition. MIN 
Purwokerto is one of the MI schools in the 
Province of Central Java that frequently gains 
achievements in several competitions. 

The achievements that have been gain-
ed by the students of MIN 1 Purwokerto in 
Central Java province, as having been stated 
by the Supervisor of Islam Education for the 
Sub-County of East Purwokerto, Rustanto, in 
his speech, make the people in the Sub-Coun-
ty of East Purwokerto proud of the madrasa 
school students. In addition, MIN Purwo-
kerto won the 1st Place of 2013 Male English 
Speech Competition in the Province of Cen-
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tral Java and the 2nd Place of 2015 Musabaqah 
Tilawatil Quran (MTQ, an Indonesian Islamic 
religious festival held at national level, aimed 
at glorification of the Quran, in which the 
participants compete at reciting al-Quran em-
ploying qira’at–a method of recitation) com-
petition in the Province of Central Java. 
These achievements are the evidence that the 
students of MI schools might gain achieve-
ments. The improvement in MIN Purwokerto 
becomes a solid proof that madrasa schools 
will have better performance than general 
schools if madrasa schools are well-managed.  

According to Jamun Effendi, the Head 
of Madrasa Education, the Regional Office of 
Ministry of Religious Affairs for the Province 
of Central Java, in an article of Sejahtera Mag-
azine published by the Sub-Department of 
Information and the Human Relationship for 
the Regional Office of Ministry of Religious 
Affairs for the Province of Central Java, since 
the issuance of Law No. 20 Year 2003 of 
Republic of Indonesia on National Education 
System, the position of madrasa schools 
become equal to that of other formal schools. 
The position of madrasa schools becomes 
stronger and more robust after the issue of 
Law No. 14 Year 2005 of Republic of Indo-
nesia about Teachers and Lecturers, the Gov-
ernment Regulation No. 19 Year 2005, on 
National Education Standard, and the Gov-
ernment Regulation No. 55 Year 2007 on Re-
ligion Education and Religious Education. 
The development of madrasa schools in the 
Province of Central Java has been very rapid. 
In 2005 the number of Madrasa ibtidaiya 
schools was 3,903 units. The very rapid de-
velopment has been followed by the interest 
of the society to entrust their children’s form-
al education to madrasa schools. In 2013/ 
2014, the number of madrasa ibtidaiya schools 
was 1,296,315 units, while in 2014/2015 the 
number was 1,347,206 units. This situation 
shows that the society has increased their 
trust toward madrasa schools in terms of their 
children’s education.  

The government gives positive re-
sponses by planning to turn the private status 
of madrasa schools into state status through 
the Ministry of Religious Affairs, especially 
for madrasa schools located in the far remote 

area, as an effort to increase and equalize the 
madrasa quality. However, the government 
should pay attention to the exclusiveness of 
these madrasa schools. According to the Di-
rector of Madrasa Education, Kholis (2015), 
the Ministry of Religious Affairs has issued 
Regulation of the Minister of Religious Af-
fairs, No. 14 Year 2014, on Establishment of 
Government-Held Madrasa Schools and the 
Changing of Private Status into State Status 
for Society-Held Madrasa Schools, the status 
change is conducted in order to ensure the 
quality improvement of institution-based mad-
rasa schools. In the Ministery of Religious 
Affairs Regulation Number 14 Year 2014 
Verse 1 Article 3, it is stated that a madrasa 
school is a formal educational unit under the 
supervision of Ministry of Religious Affairs 
that holds general education with Islam’s 
uniqueness and one of such schools is madrasa 
Ibtidaiya or MI. 

The explanation describes that madrasa 
school has actually has an equal opportunity 
with general school and thus to be a quality 
Islamic education institution will be easier for 
madrasa schools. The opportunity might be 
found in the recognition that takes the form 
of laws and government regulations. How-
ever, improving the quality of madrasa schools 
is not easy because it demands revision in 
multiple aspects and support from all stake-
holders. The societal image of the madrasa 
schools has been better; madrasa schools that 
used to be labeled as the second-class insti-
tution now might not be underestimated. 
Some madrasa schools have shown their a-
chievements in the local, national, and even 
international level competitions. With their 
uniqueness, they have started to prove them-
selves as an educational institution that might 
be equal to general schools and even be great-
er than general schools. 

According to Supaat (2011, pp. 166–
167), the materials of Islam Education in ac-
cordance with the national curriculum only 
provide elementary or very limited religious 
knowledge and, therefore, the materials are 
considered not suitable for the identity of 
madrasa schools. Based on this fact, all mad-
rasa schools add the Islamic education subject 
with several reviews in order to enrich the 
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Islamic content. This action impacts the curri-
culum of MI schools in the form of additional 
lesson (overload) that leads to the increasing 
burden of the students (overburden). Mean-
while, the peculiarity of Islam education is as 
follows: (1) an education that has been en-
couraged by the teachings of Islam; and (2) an 
education that has been encouraged by the 
religious situations. The uniqueness of madrasa 
schools is that in addition to developing the 
cognitive,  affective and  psychomotoric as-
pects, madrasa schools also develop the spirit-
ual aspect. The indicator of spiritual aspect 
development in madrasa schools is the exist-
ence of Islamic Education development. In 
other words, MI schools have their different 
characteristics, namely having spiritual aspect 
development or Islamic Education develop-
ment. 

Looking at the different characteristics 
of madrasa schools, MI schools have an added 
value. According to Jubaedi (2013), the most 
prominent peculiarity that  MI schools have is 
that the students of MI schools are not in-
volved in the drug abuse and the massive 
brawl. Up to now, the students of MI schools 
have not been involved in such negative be-
haviors. This peculiarity has been the evi-
dence of spiritual aspect development. The 
schools that have spiritual aspect develop-
ment will be different from general schools. 
Compared to general schools, MI schools de-
mand a special evaluation instrument for mea-
suring the quality of MI schools. Actually, in 
evaluating the quality of madrasa school a-
chievements, there should be a different eva-
luation model because implementing the eva-
luation model similar to that of the general 
school will cause unfairness to the madrasa 
school. So far there has not been an effective 
MI evaluation model that evaluates the MI 
quality. Therefore, the recent study developed 
an evaluation model for measuring the MI 
quality. 

Method 

The study is a research and develop-
ment study adopting the model suggested by 
Borg and Gall (1983, p. 772) who state that 
“Educational research and development (R & 

D) is a process used to develop and validate 
educational product.” 

This study used several methods namely 
descriptive, evaluative and survey methods. 
The descriptive method was used in the pre-
liminary study in order to gather the data 
regarding the MI school condition. Then, the 
evaluative method was used in order to eva-
luate the process of a product development. 
According to Tyler in Mertens (2010, p. 56), 
an evaluation method attempts to develop 
certain objectives based on certain evaluation 
models that have been implemented. In this 
study, the researchers implemented the logic 
model that had been adapted to the evalu-
ation model under study. Then, the survey 
method was applied in order to describe 
quantitatively the tendencies, the behaviors or 
the opinions of a population by gathering the 
sample of the population. Based on the sam-
ple, generalization was made (Creswell, 2010, 
p. 216). According to Neuman (2013, p. 343), 
through the survey method the researchers 
might gather accurate, reliable and valid in-
formation or data but the survey should be 
conducted under serious efforts and para-
digm. In practice, the survey method was con-
ducted by asking the respondents several 
questions regarding their opinions, character-
istics or attitudes toward several matters that 
had been studied. 

The nine steps of research and develop-
ment efforts which have been proposed by 
Borg and Gall would be summarized into four 
stages as follows. In the first stage, the pre-
liminary study was conducted, including gath-
ering the information by means of both liter-
ature and field review of the description of 
well-qualified MI schools. In the second stage, 
the MI quality evaluation model (EQ-MI Mo-
del) was drafted, including the model, the 
guidelines, and the instrument. As having 
been explained, up to now there has not been 
any appropriate evaluation instrument that 
might be implemented for evaluating the MI 
school quality. Therefore, the draft of the in-
strument would be based on the results of 
observations by the researchers. After drafting 
the instrument, the researchers performed the 
feasibility test in terms of readability and the 
expert judgement. Next, in the third stage, the 
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model was tested, including the limited scale 
test in the Kedungwuni State Madrasa Ibtidaiya 
school located in the County of Pekalongan 
and the Sumurrejo State Madrasa Ibtidaiya 
School located in the Capitol of Semarang, 
and the expanded scale test in 10 state Mad-
rasa Ibtidaiya schools in the Province of Cen-
tral Java. Last but not least, in the the fourth 
stage, the final product was revised. 

The study had three components that 
would be evaluated namely the components 
of Islamic boarding school input, the process 
quality, and the output of alumni. The com-
ponent of input was related to the evaluation 
of the concept of Islamic boarding school 
(vision, mission and objectives), the com-
petencies of kiai, the competencies of ustaz, 
and the facility. Then, the component of pro-
cess quality included the learning evaluation 
and the assessment evaluation. Next, the 
component of output discussed the com-
petencies of Islamic boarding school alumni. 

The subjects in the study were the prin-
cipals and the teachers of madrasa ibtidaiya 
schools. In gathering the sample, the research-
ers had certain considerations regarding the 
category of MI schools. The MI schools that 
had been selected as the population and the 
sample of the study were the state MI  
schools, not private MI schools, located in the 
Province of Central Java since the charac-
teristics of both MI schools were different; 
state MI schools were developed by the gov-
ernment, whereas private MI schools were 
developed by the society. The sample of state 
MI schools was selected from ex-residence in 
the Province of Central Java. The sample was 
established using the stratified purposive sam-
pling technique, a technique that had been 
implemented for gathering the sample based 
on several requirements (Borg & Gall, 1983, 
p. 248). 

The overall number of respondents was 
183 teachers and 9 principals of state MI  
schools. The data were gathered through a 
questionnaire, documentation, observation, 
and interviews. The questionnaire was used to 
attain the data regarding the respondents’ atti-
tudes towards the measurement of the MI 
school quality. The data gathered through 
observation, documentation and interviews 

were the data regarding the madrasa school 
characteristics such as the physical condition 
relation of state MI schools, the data regard-
ing the MI school students’ attitude in the 
short-term and the middle-term outcome and 
the data regarding the internal environmental 
condition of state MI  schools. 

The developmental study was conduct-
ed in two main stages. The first stage was the 
preliminary stage that included the activity of 
gathering information based on the theory 
and preliminary product development based 
on the results of field observation regarding 
the well-qualified MI schools. These activities 
were intended to design the draft of MI qual-
ity evaluation model. The second stage was 
expert judgement and field testing that con-
sisted of the stage number five to number ten 
in the procedures proposed by Borg and Gall. 

In the first stage or the preliminary 
activity, the researchers conducted a pre-
liminary study and the developmental study. 
The preliminary activity was conducted in 
order to analyze the academic matters re-
garding madrasa schools and the needs for 
evaluation of the MI schools. In the second 
stage, the researchers performed the prelimi-
nary product development starting from the 
draft of model design and the instrument until 
the implementation experiment and analysis. 
The development of MIQEM began with  the 
concept and the field condition by involving 
Madrasa education experts and practitioners. 
In order to produce a well-qualified instru-
ment, the researchers implemented the expert 
validation in order to improve the model un-
der development. The validation was con-
ducted in order to get suggestions and criti-
cisms to improve the MIQEM. 

In the following step, the researchers 
performed the instrument testing in order to 
measure the validity, reliability and  respond-
ents’ assessment regarding the MIQEM. The 
testing was performed in two stages, namely 
the limited scale testing and the expanded 
scale testing.  

The instrument validity was measured 
in two aspects. The first aspect was the con-
tent validity, conducted through the con-
sideration of madrasa teachers and principals, 
through the agreement of experts, and also 
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through the process of expert judgement. The 
second aspect was the construct validity con-
ducted by performing instrument testing to-
ward 30 teachers through the implementation 
of SPSS 16 software. The analysis technique 
used was the SPSS software. 

In the limited scale testing, the ref-
erence used in measuring the validity of in-
strument quality was that the validity score 
should be > 0.30. According to Azwar (2007, 
pp. 179–181), there is a general agreement 
that the coefficient of validity might be con-
sidered satisfying if the validity score is above 

. On the other hand, the reliability 

score of the instrument is in the range be-
tween 0.60 and 0.80 (Stevens, 1996, p. 372). 

The data analysis technique used in the 
expanded scale testing was the descriptive 
statistical analysis through SPSS Version 17.00 
Program and the Second Order Confirmatory 
Factory Analysis (CFA) through the Lisrel 
program. The Confirmatory Factor Analysis is 
a model designed under an assumption that 
the model would describe, explain or measure 
the empirical data in several relative para-
meters. The model was based on the infor-
mation priority regarding the data structure in 
the form of theories, specifically or hypo-
thetically (Joreskog & Sorbom, 1993, p. 22). 

The madrasa ibtidaiya quality evaluation 
(MIQE) hypothetical model was tested em-
pirically in the study and the testing included 
the input quality, the process quality, and the 
outcome quality. For the model theoretical 
fitness into the empirical data of the evalua-
tion model in the study, the researchers refer-
red to several criteria of Goodness of Fit 
(Sitinjak & Sugiarto, 2006, p. 65). 

Findings and Discussion 

Based on the stages of the study and the 
development that had been conducted, the 
results of the study are explained as follows. 
The preliminary stage was the preliminary 
study that had been conducted by means of 
literature review and field study and the pre-
liminary stage resulted in the selection stage 
through the observation and reading activity. 
The stage finally narrowed down into the 
condition of Madrasa schools in the Province 
of Central Java, specifically into the condition 

of madrasa ibtidaiya. From the results of ob-
servation of the madrasa condition, most mad-
rasa ibtidaiya schools have been marginalized 
in comparison with  general schools because 
there is disparity in the educational quality 
between madrasa schools and general schools. 
On one side, madrasa schools have been 
more prominent in terms of academic and 
non-academic achievements in comparison to  
general schools. Madrasa schools that have 
national achievements are Madrasa Kudus, 
State Madrasa Purwokerto, State Madrasa 
Kedungwuni in the County of Pekalongan, 
and Muhammadiyah Madrasa Ibtidaiya Purba-
lingga. These madrasa ibtidaiya schools have 
been able to prove themselves as the well-
qualified educational institutions. 

The portrait of madrasa as an educa-
tional institution with different characteristics 
in comparison with general schools should 
also be evaluated differently. Madrasa schools 
not only teach general subjects but also de-
velop the subjects of Islam Education in a 
wider scale namely: Hadits and Quran, Arabic 
Language, Fiqih, Islamic Theology and Char-
acter (akidah akhlak), and the History of Islam 
Culture. Therefore, in determining the well-
qualified madrasa schools there should be 
different evaluation instrument. 

In the next stage, the researchers per-
formed the literature review in order to inves-
tigate and to review the theories that support-
ed the model under development. The re-
searchers conducted theoretical review from 
several theories related to the development of 
evaluation concept, logic model, quality and 
madrasa schools. The researchers adopted the 
logic model as the tool for evaluating the MI 
school quality. The sequence of logic model 
that the inspired the researchers was the basic 
logic model that had been adapted by re-
ducing one of its components. The results of 
investigation toward the logic model showed 
that there were many variants of logic model. 
Therefore, the researchers referred to and 
adopted the basic logic model. In order to 
attain the valid data regarding the MI schools 
located in the Province of Central Java, the 
researchers also conducted another investi-
gation by means of Education Management 
Information System (EMIS) toward the 
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Ministry of Religious Affairs in the Province 
of Central Java regarding madrasa ibtidaiya 
schools in 2012. 

The field study was conducted speci-
fically to the State Madrasa Ibtidaiya Kedung-
wuni, the County of Pekalongan, in August 
2012. State Madrasa Ibtidaiya Kedungwuni was 
an elementary-madrasa school that became 
parents’ choice. The researchers conducted 
observation and interviews in the state mad-
rasa school in order to explore the data re-
garding the input, the process, and the output 
of madrasa schools. The preliminary study re-
sulted in the data regarding several variables 
and indicators of well-qualified MI and these 
variables and indicators might be a matter of 
consideration for the parents who entrusted 
the education of their children to the state 
madrasa ibtidaiya schools. 

According to Siti Fatimah, the Vice 
Principal for curriculum in State Madrasa Ibti-
daiya Kedungwuni, the student enrollment 
was conducted selectively because the number 
of the participants that were always over the 
limit. The selection process involved the ad-
ministrative aspect and the test, namely the 
selection of age and the test of basic capacity; 
as a result, every year State Madrasa Ibtidaiya 
Kedungwuni always refused the student can-
didates due to the limited capacity and the 
abundant number of entrance test partici-
pants. The society’s high interest, responses 
and enthusiasm might be caused by the fact 
that the school had shown success in com-
petition with other schools or other madrasa 
schools. The school had shown its superiority 
over other schools in its academic and non-
academic achievements in the county level, 
the ex-residence level and the provincial level. 

The academic and also non-academic 
achievements of the State Madrasa Ibtidaiya 
Kedung-wuni became an evidence that the MI 
school might gain several achievements; as a 
result, the vision of such madrasa school 
would be specific superiority. An example of 
the academic achievement that the state 
madrasa school had attained was that several 
students of State Madrasa Ibtidaiya Kedung-
wuni used to win the first place of optic 
olympic that was held by the Walisongo State 
Islamic Institution in February 2012. Other 

competitions that the students of State Mad-
rasa Ibtidaiya Kedungwuni won were the 
mathematics olympic, the science olympic, the 
provincial level Musabaqoh Tilawatil Quran 
(MTQ), the first place of Nationally Stand-
ardized Madrasa Final Examination (Ujian 
Akhir Madrasah Berstandar Nasional, UAMBN), 
the first place of healthy school competition, 
the first place of boyscout competition, the 
badminton competition and the karate com-
petition. 

The next stage in the study was the 
planning stage. The objective of the planning 
stage was to elaborate the evaluation concept, 
the quality, the madrasa school, the logic mo-
del, the input, the process and the outcome. 
Then, the researchers defined all of the logic 
model components including the input, the 
process, and the outcome. In order to evalu-
ate the MI quality, the next preparation was 
elaborating the objectives of performing the 
evaluation of the MI quality. Next, the re-
searchers constructed madrasa ibtidaiya quality 
evaluation model (MIQEM). The design of 
the evaluation model was developed from the 
logic model that referred to the theoretical 
foundation of quality, evaluation and madrasah 
so that the components developed in the mo-
del included the input, the process, the short-
term outcome and the mid-term outcome of 
MI schools. After that, the researchers elabo-
rated the indicators of the input, the process 
and the outcome variables. 

The preliminary product development 
of MIQEM started from the example of well-
qualified MI as the initial concept that had 
been built on the theory and the field study. 
After viewing the indicators of effective and 
well-qualified school and State Madrasa Ibti-
daiya Kedungwuni, the researchers designed a 
model that was adjusted to several theoretical 
concepts that had been designed previously. 
From these indicators, the researchers drafted 
the guidelines of MIQEM. In this stage, the 
researchers also designed the profile of the 
model, the manual of model implementation, 
the instrument, the assessment rubric, the 
manual of interview and the observation. The 
results of preliminary MIQEM are described 
in Figure 1. 
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Figure 1. The result of preliminary madrasa ibtidaiya quality evaluation model (MIQEM)

Afterwards, the researchers performed 
the expert validation after the model had been 
drafted in the form of: model, manual of mo-
del implementation, guidelines, and instru-
ment. The expert judgement involved several 
experts in the domain of evaluation, model 
development, methodology and basic educa-
tional concept. The feedback of the model 
aspects in the expert judgement according to 
the expert of model charts was as follows: the 
variables and the sub-variables should be put 
appropriately, had not been in a good order 
and should be grouped. Therefore, the re-
searchers did a sub-variable reposition in the 
more appropriate places and rearranged the 
indicators in the input, process, and outcome 
variable. 

The study did not need to include the 
long-term outcome. Therefore, the research-

ers revised the outcome variable by limiting 
the study into the middle-term outcome. In 
this stage, the researchers rearranged the 
MIQEM especially in the parts that belonged 
to the input, process, and output components. 

After the instrument had been validated 
by the experts, the researchers performed pre-
liminary testing. The preliminary testing that 
was implemented was the readibility test. The 
objective of implementing the readability test 
was to re-check whether or not the instru-
ment that had been designed could be under-
stood in terms of content, language, writing 
mechanics and measurement manner so that 
in the actual testing in the field the respond-
ents would not be confused or would directly 
understand the content of the MIQEM in-
strument. In relation to the preliminary test-
ing, the researchers performed the limited 
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scale testing with State Madrasa Ibtidaiya 
Kedungwuni located in the County of 
Pekalongan and State Madrasa Ibtidaiya Sumur-
rejo located in Gunung Pati, the Capital of 
Semarang, as the population. The sample was 
30 teachers from the two madrasa schools. 
After conducting the limited scale testing to-
ward the sample teachers, the researchers 
attained the empirical data and found that 
there were several items whose validity was 
below 0.30. As a result, instead of eliminating 
these items, the researchers revised these 
items for the next stage. The less-functioned 
or the less-valid items were improved in terms 
of language structure, substance and writing 
mechanics. The items whose validity was be-
low standard of validity measures were im-
proved maximally in this stage. 

After the items had been improved, the 
researchers conducted the main testing in 10 
state madrasa ibitidaiya schools in the Province 
of Central Java involving 183 teachers and 9 
principals. Based on the standards had been 
determined by the researchers, the results of 
the modified development by Sudijono (2004, 
pp. 329–339), in the quantitative data analysis, 

the researchers found the mean score from 
the quantitative data that had been attained by 
means of evaluation instrument and convered 
the mean score into the five-point scale as-
sessment; after that, the researchers described 
the data. Based on the results of the descript-
ion, the researchers defined the basis for as-
sessing the developed evaluation model. The 
conversion of the quantitative data into the 
qualitative data by means of five-point scale 
technique made use of the guidelines designed 
by Sudijono (2004, pp. 329–339). For the 
conversion guidelines, the researchers referred 
to the aspects summarized in Table 1 for de-
fining the MI quality. 

Based on the mean score and the classi-
fication of the results of the development, the 
evaluation model, the instrument and the eva-
luation manual as the results of development 
with the following assessment standards were 
assessed. The percentage 183 madrasa teach-
ers’ evaluation of the 10 state madrasa ibtidaiya 
schools by means of special instrument de-
signed for the teachers are shown in Table 3, 
Table 4, and Table 5. 

Table 1. The guidelines of qualitative data into quantitative data conversion 

Formula Mean Score Classification 

 > 4.2 Very Good 

 >3.4 – 4.2 Good 

 > 2.6 – 3.4 Moderate 

 > 1.8 – 2.6 Poor 

 ≤ 1.8 Very Poor 

 
Table 2. Standards of assessment 

Mean 
Score 

Classification Conclusions 

> 4.2 Very Good Very Well-Qualified 
> 3.4 – 4.2 Good Well-Qualified 
> 2.6 – 3.4 Moderate Moderate 
> 1.8 – 2.6 Poor Ill-Qualified 

≤ 1.8 Very Poor Very Ill-Qualified 

 
Table 4. Results of assessment percentage 
from the teachers toward the MI process 

Mean 
Score 

Process Conclusions  

> 4.2 10.70% Very Well-Qualified 
> 3.4 – 4.2 87.90% Well-Qualified 
> 2.6 – 3.4 1.50% Moderate 
> 1.8 – 2.6 0.0% Ill-Qualified 

≤ 1.8 0.0% Very Ill-Qualified 

Table 3. Percentage of teachers’ evaluation of 
the MI input 

Mean 
Score 

Input Conclusions 

> 4.2 11,1 % Very Well-Qualified 
> 3.4 – 4.2 84.2 % Well-Qualified 
> 2.6 – 3.4 4.7% Moderate 
> 1.8 – 2.6 0.0% Ill-Qualified 

≤ 1.8 0.0% Very Ill-Qualified 

Table 5. Results of teachers’ assessment 
percentage toward the MI outcome 

Mean Score Outcome Conclusions 

> 4.2 8% Very Well-Qualified 
> 3.4 – 4.2 85% Well-Qualified 
> 2.6 – 3.4 7% Moderate 
> 1.8 – 2.6 0% Ill-Qualified 

≤ 1.8 0% Very Ill-Qualified 
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The results of the measurement of the 
model fitness based on the results of printed 
out data analysis by means of LISREl 8.50 
showed the following data of EQ-MI model 
fitness results. The results of Measurement 
Model Fit Test in the input construct were 
that the Root Mean Square of Approximation 
(RMSEA) were equal to 0.048 and the Good-
ness of Fit (GFI) score was equal to 0.828 or 
0.82 ≤ GFI ≥ 0.90; in other words, the model 
was marginally fit. Then, the Comparative Fit 
Index (CFI) score was equal to 0.912 and the 
Incremental Fit Index (IFI) score was equal to 
0.914; in other words, the model was fit into 
the data. Therefore, the researchers concluded 
that the input variable construct model that 
was proposed was fit into the data. The re-
sults of measurement model fitness test in the 

process construct showed that the Root Mean 
Square Error of Approximation (RMSEA) 
was equal to 0.051, the Non Normed Fit In-
dex (NNFI) score was equal to 0.822, the CFI 
score was equal to 0.84 and the IFI score was 
equal to 0.845; in other words, the model was 
fit into the data. In the outcome construct, 
the Root Mean Square Error of Approxima-
tion (RMSEA) was smaller than 0.080, namely 
0.050 < 0.080, the Comparative Fit Index 
(CFI) score was bigger than 0.900, namely 
0.931>0.900, the Non Normed Fit Index 
(NNFI) was also bigger than 0.900, namely 
0.916 > 0.900. In other words, the developed 
model was fit for correcting the NNFI mea-
sure; as a result, the model was fit into the 
data. 

 

 

Figure 2. Results of model fitness 
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Based on the results of the analysis of 
all of the MIQEM components including the 
input, process and output, MIQEM feasibility 
or fitness testing was performed to identify 
the inter-variable causality. The results of fit-
ness testing indicated that the model was fit 
into the data. The results were explained by 
the Comparative Fit Index (CFI) score of 
0.907≥0.900, the Root Mean Square Error of 
Approximation (RMSEA) score of 0.077 ≤ 
0.800 and the Root Mean Square Residual 
(RMSR) of 0.018 < 1.000. There were three 
criteria that had been met; in other words, the 
model was fit into the data. The results of the 
significance testing of the estimates of overall 
loading factor coeffcient showed that the sig-
nificance and standardized coefficient of the 
loading factor of each indicator had provided 
the above cut-off value score (the above cut-
off value should be at least 0.500). Based on 
the results of measurement model fitness, the 
final figure of MIQEM can be seen in Figure 
2. The results of hypothesis testing in the 
study were as follows. 

The Input Has a Significant Positive Effect 
on the Process 

The structure in Figure 2 shows that 
from the relationship between the input and 
the process, the researchers found the correla-
tion value equal to 0.740 and the t-count 
equal to 5.780. That the t-count was bigger 
than the t-table (5.780 > 1.977) showed that 
the variables were significant and the coeffi-
cient score was positive, thus the researchers 
concluded that the hypothesis which stated 
that the input had a significant positive effect 
on the process was “accepted”. The effect of 
the input on the process was 54.7%, and the 
other 55.3% effect on the process came from  
other variables. 

The Process Has a Significant Positive Effect 
on the Outcome 

The structure in Figure 2 shows that 
from the relationship between the process 
and the outcome. The researchers found the 
correlation value was equal to 0.803 and the t-
count was equal to 5.262. That the t-count 
was bigger than the t-table (5.262>1.977) 
showed that the variables was significant and 

the coefficient score was positive, and thus 
the researchers concluded that the hypothesis 
which stated that the process had a significant 
positive effect on the outcome was “accept-
ed”.  

Based on the results of model fitness 
test, the second stage revision was performed. 
This stage was the final stage of MIQEM de-
velopment and in this stage the researchers 
viewed the results of the tryout of a big 
amount of data in each variable. The instru-
ment items whose score was still below stand-
ards were eliminated and omitted. The reason 
was that the model was not  fit into the data if 
the researchers kept these items. The items 
which had low validity were considered to be 
malfunctioned or not providing contribution 
toward the model; as a result, the model was 
not fit into the data. In this stage the research-
ers also rearranged the model instrument so 
that it would be a model that might be im-
plemented by the madrasa ibtidaiya schools. 
The researchers rearranged the instrument in 
each variable. Then, in several dimensions 
there were some eliminated items and, as a re-
sult, the number of the items decreased. After 
the instrument had been rearranged, the 
MIQEM was rearranged as well because there 
was one dimension that should be omitted 
whereas the dimension used to be the part of 
the model. 

After several revisions and tests, the 
MIQEM could be implemented for evaluating 
the quality of the madrasa ibtidaiya schools. By 
implementing the MIQEM, the users might 
define whether madrasa ibtidaiya schools were 
qualified or not. The final MIQEM is 
presented in Figure 3. 

Conclusion and Suggestions 

Based on the results of the study, sev-
eral conclusions are drawn. First, MIQEM 
was developed by performing the product se-
lection, reviewing and drafting the model. 
Then, the researchers have also performed the 
preliminary product development, expert va-
lidation, limited scale experiment, first stage 
revision, expanded scale experiment, and se-
cond stage revision as part of the model de-
velopment. As a result, the researchers have 
attained the MIQEM. 
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Figure 3. The final madrasa ibtidaiya quality evaluation model (MIQEM) 

The implementation of the MIQEM 
was conducted by the teachers and the prin-
cipals of madrasa schools by making use of the 
MIQEM instrument. The results of the imple-
mentation might be used for improving mad-
rasa school quality. The results of model fit-
ness test indicated that the model was fit into 
the data. These results are explained by the 
Comparative Fit Index (CFI) score that is 
equal to 0.907, the Root Mean Square Error 
of Approximation (RMSEA) score that is e-
qual to 0.018 and the Root Mean Square 
Residual (RMSR) score that is equal to 0.018. 
The results of meaningfulness test toward the 
overall estimates of loading factor coefficient 
in is very significant and the score of each in-
dicator is above the cut-off value which 
should be at least 0.50. Based on the results of 

readability test, the expert judgement and the 
limited-scale experiment and the expanded 
scale experiment in the field, the MIQEM 
could be considered effective in measuring 
MI quality. 

The implication of the study is that the 
MIQEM will provide information regarding 
MI schools so that it could be used for im-
proving the quality of MI schools, including 
the input, the process and the outcome. The 
researchers suggest that the government may 
implement the developed MIQEM to mea-
sure and improve MI school quality. 
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Abstract 
Indonesian government has regulated that the basic age of readiness of a child to attend elemen-
tary schools is 7 years old. In fact, some children are not exactly 7 years old when they first go to 
school because they develop more rapidly. This study is aimed at investigating some aspects of 
child development which affect their readiness to attend elementary school. The subjects were 
101 grade 1, 2, and 3 teachers of elementary schools in Yogyakarta, a special Region in Indonesia. 
The data were collected through interviews. The results of the data collection were analyzed using 
both descriptive quantitative and qualitative techniques. The results of the study show some 
aspects of child development affecting their readiness to attend elementary schools, including:  
cognitive and language ability, social emotional skills, fine motor skills, gross motor skills, arts, 
religion and moral values, and some others. Beside these aspects, some problems in grades 1, 2, 
and 3 are also found. This study is expected to give significant indicators to create the construct 
of school readiness.  
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Introduction  

Elementary school admission is con-
ducted every year. When kindergarten age 
children begin to attend elementary school, 
parents usually curious and frequently raise a 
question of what skills and capability their 
children must have to be considered as having 
school readiness.         

The government has already regulated 
new student admission through Government 
Regulation No. 17 Year 2010 on educational 
management and implementation (2010) and 
Ministry of National Education (2011) reg-
ulation number 04/VI/PB/2011, consisting 
of national education regulations of new stu-
dent admission in kindergarten or primary 

schools. This regulation says that the main in-
dicator of new student admission is being 7-
12 years old. However, some problems which 
arise are that many children who were born 
on certain months cannot be exactly 7 years 
old when the admission is conducted. More-
over, there are also some children who devel-
op more rapidly in their age. Therefore, even 
though they are not exactly 7 years old, they 
have more rapid development at this age. 

School readiness is a factor which plays 
the most important role for chidren to suceed 
in the learning process. School readiness con-
sists of children’s ability in various aspects 
that a human has, including emotion, cogni-
tion, language, social, and motor skills. The 
concept of school readiness has been widely 
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defined and redefined by experts through var-
ious points of view. Some theories of child 
development and learning are employed to 
explain the meaning of school readiness. 
From some existing definitons, there are two 
types of meaning for readiness. The first 
meaning is studying readiness which consists 
of the description of children’s readiness to be 
involved in learning physical material. The 
second is school readiness which consists of 
the description of capabilities from various 
aspects that human has, such as cognitive, 
language, social, and motor skills which are 
related to the curriculum which is used (Lewit 
& Baker, 1995). Moreover, Dockett & Perry 
(2002) add that chronological age must also 
be considered, because the finding of research 
indicates that chronological age has a positive 
correlation with the mental readiness and the 
development of each individual. 

The National Association for the Edu-
cation of Young Children in Dockett & Perry 
(2002) states that in determining children’s 
school readiness, the policy makers must con-
sider these three aspects: (1) considering the 
children’s existing experience, including skills 
or abilities possessed, in order to be able to 
predict whether children can be involved in 
learning activities in higher educational level 
or not. (2) Realizing individual differences in 
children, including the language and culture 
differences used. (3) Employing appropriate 
wishes and reasons of chidlren’s ability which 
must be fullfilled as one of school readiness 
requirements.  

From some cumpulsiary considered as-
pects, Technical Planning Group (in Dockett & 
Perry, 2002), has identified some dimensions 
which become indicators in conducting an 
assessment of children’s school readiness, in-
cluding: (1) Motor development and physical 
condition; (2) Social and emotional develop-
ment; (3) Learning approaches; (4) Language 
use; (5) Developmet of cognition and general 
knowledge. 

Some experts have created instruments 
to detect learning readiness in elementary 
schools. Chew created an instrument named 
Lollipop test which measures school readiness 
(Lemelin & Boivin, 2007). This instrument 
was created to detect children’s school readi-

ness in France. Some aspects which are 
measured by this test highly emphasize child-
ren’s cognitive skills. Various indicators ex-
plained by this instrument include: (1) Color 
and shape identification; (2) Spatial recogni-
tion; (3) Number identification and calcula-
tion; (4) Letter identification and writing sys-
tem. These four development indicators are 
given to children in the form of an interview 
or an oral test. 

Another instrument developed to detect 
children’s school readiness is Early Develop-
ment Instrument (EDI). This instrument was 
developed by Janus et al. (2006). This test re-
veals some areas of child development, in-
cluding: (1) physical health and well-being, (2) 
social competence anf emotional maturity, (3) 
language and cognitive development, (4) com-
munication and general skills. 

In Indonesia, the Minister of National 
Education has created some standards to be 
applied for early childhood education. The 
standards are accommodated by the Ministry 
of National Education (2014) in the minister 
regulation number 137 year 2014. One of the 
standards included in this regulation is stand-
ard 1. This standard contains basic task of de-
velopment, which must be taught to children 
in each development stage. At the end of early 
childhood, or age 5-6, some of the develop-
mental characteristics which have been pos-
sessed are: (1) Religious and moral values; (2) 
Physical-motor skills, including gross motor 
skill, fine motor skill, health and safety be-
havior; (3) Cognitive, including learning and 
problem solving, logical and symbolic think-
ing; (4) Language skill, including language 
comprehension, language expression skills, 
and literacy; (5) Social-emotional, consisting 
of self-awareness, sense of responsibility to 
self and others, and also pro-social behaviors; 
(6) Arts, consisting of children’s ability to en-
joy various songs, melodies, or voices, and 
interest in art activities. 

The regulation shows that there are var-
ious dimensions or aspects that have to be 
taught to early children. Those various aspects 
have become comptencies which are expected 
to appear in 5-6 year-old children. However, 
among those afore-mentioned aspects, the 
extent aspect which has a significant role in 
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preparing school readiness has not been re-
vealed yet. Therefore, it is crucial to identify 
the aspects which contribute to preparing 
children’s school readiness. If certain aspects 
do not appear or are not in children’s charac-
ters, then there will be a lot of problems 
which have to be encountered by children 
while studying in elementary schools. 

The afore-mentioned explanation also 
portrays the existence of differences which 
underlie school readiness. For instance, the 
opinion of Dockett & Perry (2002) is different 
to Lemelin & Boivin (2007). This difference is 
affected by teacher and expert perceptions in 
determining the developmental aspects which 
underlie children’s school readiness. In addi-
tion, the situation, condition, and culture of 
learning processes also influence general read-
iness. Therefore, examining the aspects which 
affect school readiness based on distinctive 
characteristics of a region is significant. Thus, 
two research questions for the first year of 
this research are proposed: (1) What are the 
developmental aspects which affect children’s 
school readiness in elementary schools in 
Indonesia? (2) What are the problems related 
to children’s lack of readiness to attend ele-
mentary schools? 

Method 

This research is qualitative and quanti-
tative research. The type of the research in 
this first year is exploratory and that in the 
second year is developmental. 

The subject of this research was 101 
elementary school teachers of early grades 
from and four districts in Yogyakarta Special 
Region, including Bantul, Sleman, Kulon-
progo, and also Yogyakarta municipality. The 
data collecting technique which was used in 
this research was snowball sampling tech-
nique. This technique was based on the pre-
vious sample investigation. The investigations 
began with the key person of elementary 
teacher group, or Kelompok Kerja Guru (KKG) 
in Indonesian language, board management. 
They were asked to select some teachers in 
each elementary school. After identifying the 
teachers, the researchers interviewed them by 
phone.  

This research was a survey which was 
aimed at revealing the developmental aspects 
which affect children’s readiness to attend 
elementary schools. In collecting the data, the 
researchers employed  an interview technique 
with the assistance of interview guidelines, 
and the questions about the aspects of school 
readiness and the problems of the students 
who were not ready yet to attend elementary 
school. The interview results were identified, 
and the collected information was coded and 
extracted. Therefore, the data revealed some 
developmental aspects which played impor-
tant roles in the children’s school readiness. 
In analyzing the data, descriptive analysis 
technique was employed. The revealed data 
were analyzed by percentace of subjects’ re-
sponses. 

Findings and Discussion 

Aspects of School Readiness 

The findings of extracted data reveal 
some factors or dimensions which underlie 
children’s learning readiness to attend elemen-
tary schools. The findings are presented in 
Table 1. 

Based on Table 1, there are 29 child 
performances which influence school readi-
ness. Of the 29 aspects, the five most influen-
tial aspects are concentration (15%), imitating 
movements (running, jumping, standing on 
one leg) and dancing (9.82%), team work 
(9.22%), recognizing letters (8.62%), and also 
reading/comprehending reading texts (7.21). 
On the other hand, the five lowest aspects are 
obeying the rules/discipline (0.4%), drawing 
curves, straight lines, circles, as well as squares 
(0.4%), religious activities (praying, charity) 
(0.2%), sharing/helping others (0.2%) and 
creativity (0.2%). 

The result shown in Table 1 is child 
performances which influence readiness. The 
performances are classified into six develop-
mental aspects in the activity programs of kin-
dergartens: cognitive, social emotional, and 
fine motor skills; gross motor skills; fine mo-
tor skills; art; religion and moral; and other 
aspects. 
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Table 1. Child performance which influences 
school readiness 

Child 
Performances 

Data 
Finding 

(%) 

Aspects of 
Development 

Concentration 15 Other Factors 

Imitating 
movements 
(running, jumping) 

9.82 Gross Motor 

Team work 9.22 Social Emotional 

Recognizing letters 8.62 Cognitive 

Reading/comprehen
ding reading texts 

7.21 Cognitive 

Recognizing 
numbers 

6.81 Cognitive 

Parents (caring, 
breakfast, children’s 
readiness) 

5.61 Other Factors 

Socialization with 
peers 

4.61 Social Emotional 

Classroom 
adaptation 

4.21 Social Emotional 

Fine motor 
(snipping and 
sticking) 

4.21 Fine Motor 

Vocabulary 3.81 Language 

Writing 3.41 Fine Motor skills 

Following rhythms, 
sounds, and tones 

2.81 Art 

Story telling 2.2 Language 

Independence 2 Social Emotional 

Apprehending the 
rules 

1.6 Social Emotional 

Age 1.4 Other Factors 

Apprehending 
instruction and 
information 

1.2 Cognitive 

Counting 1 Cognitive 

Fluent speaking 1 Language 

Problem solving 0.8 Cognitive 

Drawing 0.8 Art 
 

Holding stationery 0.6 Fine Motor skills 

Recognizing colors 
and their uses 

0.6 Cognitive 

Obeying rules/ 
discipline 

0.4 Social Emotional 

Drawing curves, 
straight lines, circles, 
and squares 

0.4 Fine Motor skills 

Religious activities 
(praying, reading Al 
Quran, charity) 

0.2 Religious and 
Moral Values 

Sharing/helping 
others 

0.2 Social Emotional 

Creativity 0.2 Art 

 

Table 2. Child performances on cognitive 
which influence school readiness 

Child Performances % 

Reading/comprehending reading texts 7.2 

Recognizing numbers  6.8 

Recognizing letters  8.6 

Counting  1.0 

Vocabulary building 3.8 

Apprehending instruction and 
information  

1.2 

Story telling  2.2 

Fluent speaking  1.0 

Problem solving  0.8 

Recognizing colors and their usage  0.6 

Sum 33.5 

 
Based on Table 2, there are 10 cognitive 

child performances. The three highest cogni-
tive performances of school readiness are 
recognizing letters (8.6%), reading/compre-
hending texts (7.2%), and recognizing num-
bers (6.8%). The following cognitive aspects 
are vocabulary building (3.8%), story-telling 
(2.2%), comprehending instructors, and infor-
mation (1.2%), and fluent speaking, and also 
counting. The two lowest ranks are problem 
solving (0.8%) and recognizing colors (0.6%). 

Table 3. Child performances of children’s 
readiness based on social emotional aspects 

No. 
Social Emotional 

Performances 
% 

1.  Team work  9.2 

2.  Socialization with peers  4.6 

3.  Classroom adaptation  4.2 

4.  Independence  2.0 

5.  Obeying rules / discipline   2.0 

6.  Sharing/helping others  0.2 

Sum 22.3 

 
Table 3 shows that there are six child 

performances of school readiness based on 
social emotional aspects. The highest perfor-
mance is team work (9.2%), the second rank 
is socialization with peers (4.6%) followed by 
classroom adaptation (4.2%), independence 
(2.0%), and obeying rules/discipline (2.0%). 
Meanwhile, the lowest rank is sharing/helping 
others (0.2%). 
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Table 4. Child performances of fine motor 
skills children’s which influence school 

readiness 

Performance of Fine 
Motor Skills 

% 

Cutting and pasting 4.2 
Writing 3.4 
Holding  stationery 0.6 
Drawing curves, straight 
lines, circles, and squares 

0.4 

Sum 8.6 

 
Table 4 shows that there are four child 

performances of school readiness based on 
fine motor skills, including cutting and past-
ing, writing, holding stationery, drawing some 
curves, straight lines, and also squares. The 
other motoric skills are gross motor skill (see 
Table 5), which has only one aspect, namely: 
imitating movements (including running, 
jumping, standing on one leg) or dancing 
(9.8%), and this aspect becomes the second 
highest aspect. 

Table 5. The performance of school readiness 
based on gross motor skills 

No. 
Performances of Gross 

Motor Skills 
% 

1. Imitating movements 
(running, jumping, standing 
on one leg) or dancing  

9.8 

Table 6. Child performances of school 
readiness based on art 

No. Child Performances of Art % 

1.  Following rhythms, sounds, and tones 2.8 
2.  Drawing 0.8 
3.  Creativity  0.2 

Sum 4.8 

 
The art aspect is divided into three 

points (as presented in Table 6). The highest 
is following rhythm, sounds, and tones 
(2.8%), followed by drawing (0.8%) and then 
creativity (0.2%). 

Table 7. Child performances of school 
readiness based on religion and moral 

Religion and Moral Performance % 

Religious activities (praying, reading Al 
Quran, charity) 

0.2 

 

As presented in Table 7, the next aspect 
is that of religion and morality which consists 
of religious activities (0.2%). Such phenom-
enon needs further identification because reli-
gion and moral aspect, which is one of the as-
pects of school readiness, has the lowest per-
centage among the other influential aspects.  

Table 8. Child performances of school 
readiness based on other aspects 

Other Performance % 

Concentration  15.0 
Parents’ Caring  5.6 
Age 1.4 

Sum 22.0 

 
The last aspect of school readiness as 

presented in Table 8 is dealing with other 
aspects which are not appropriately catego-
rized into one of the existing aspects of devel-
opment. This category is divided into three 
parts, namely concentration (15%), parents’ 
caring (5.6%), and age (1.4%). The three as-
pects give great contribution, especially the 
aspects of concentration and parents’ caring. 
In fact, the most important requirement of 
student admission in Indonesia is age. There-
fore, the role of the other aspects, in particu-
lar concentration and parents’ caring, must 
also be considered.       

The findings show a number of devel-
opmental aspects which contribute to child-
ren’s learning readiness to attend elementary 
school. In terms of roles, ordered from the 
most to the least dominant, the roles are 
cognitive, social-emotional, other (concentra-
tion, parents’ caring, and age), gross motor 
skills, fine motor skills, religion, and moral 
aspects. Those aspects will be used as a draft 
for developing the construct instruments of 
school readiness in elementary school. 

Finding Aspects of School Readiness Learn-
ing Problems of Early Grade Students 

There are many problems extracted by 
the data related to children’s  lack of readiness 
to attend elementary schools which emerge in 
Yogyakarta. Table 9 shows that there are 26 
aspects of learning problems faced by early 
grade students.  
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Table 9. Learning problems of lower grade 
students 

No. General Description  % 

1.  Children’s focusing on playing 15.4 
2.  Hard to follow the rule 10.5 
3.  Daydreaming 9.37 
4.  Stop studying  7.44 
5.  Low learning result  6.34 
6.  Slow task working  5.23 
7.  Disturbing friends  4.41 
8.  Slow instruction comprehending  4.41 
9.  Being timid/afraid of asking 4.41 
10.  Exiting class 4.41 
11.  Wandering/running around the 

classroom 
4.13 

12.  Asking to be waited by parents 3.58 
13.  Being unconfident  3.58 
14.  Story telling/cheating with friends 3.31 
15.  Lackluster 2.48 
16.  Crying  2.2 
17.  Dependence on teacher 2.2 
18.  Keeping silent  1.65 
19.  Feeling bored 1.38 
20.  Easily exhausted  1.1 
21.  Not completing the task 0.83 
22.  Frequently asking for going home  0.83 
23.  Not doing homework 0.28 
24.  Moving around/Not sitting still  0.28 
25.  Being alone/isolated 0.28 

 
Table 9 shows that learning problems 

are always found in each educational level, 
and thus, some efforts to solve these prob-
lems are highly needed. Through the inter-
view which had been conducted, this research 
identifies many problems faced by the first up 
to third graders of elementary school. 

Table 10 explains the various learning 
problems encountered by grade 1, 2, and 3 
students of elementary school. It also shows 
that the higher the grade, the fewer the prob-
lems will be. However, it is also clearly shown 
that the problems faced by students of grade 
1, 2, and 3 are identical. Their problems are in 
terms of motivation, learning, independence, 
concentration, interaction, liveliness, motor 
skills, and comprehension. Meanwhile, the 
problems shared by each grade related to 
learning problems are stopping learning, not 
completing the task, not doing assignment/ 
homework, daydreaming, keeping silent, and 
slowness in comprehending in-struction. The 
similar problems possessed by grade 1 and 2 
students are frequently asking to go home. In 
addition, other common problems encounter-

ed by elementary school students are feeling 
bored, lackluster performance, slowness in 
comprehending instruction, and not sitting 
still. Through in-depth identification, it is 
clearly shown that the problems related to 
social-emotional aspects more commonly oc-
cur than cognitive aspects. This condition is 
in line with the previous research findings 
which reveal that one of the aspects influ-
encing children’s learning readiness is social 
and emotional aspects. Therefore, social and 
emotional aspects determine children’s learn-
ing readiness. 

Table 10. Learning problems of students of 
grades 1, 2 and 3 of elementary school 

Learning Problem 
Grade 

1 
Grade 

2 
Grade 

3 

Stop studying     
Not completing the 
task 

   

Slow task working     
Not doing 
assignment/homework 

   

Low learning result     
Asking to be waited by 
parents 

   

Being not dependent     
Hard to follow the rules    
Crying     
Children focus on play     
Story telling/cheating 
with friends 

   

Wandering/running 
around the classroom 

   

Daydreaming     
Disturbing friends     
Keeping silent     
Easily exhausted     
Moving around/ Not 
sitting still 

   

Frequently asking for 
going home  

   

Dependence on teacher    
Exiting class     
Feeling bored    
Lackluster behavior    
Slow instruction 
comprehension 

   

Conclusion and Suggestions 

The findings of this research show that 
there are some performing developmental as-
pects influencing children’s learning readiness 
to attend elementary school. Ordered from 
the most to the least dominant, the effects are 
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explained as follows: (1) cognitive and lang-
uage aspects, consisting of recognizing letters, 
reading, recognizing numbers, counting, vo-
cabulary building, comprehending instruction 
and information, fluent speaking, story telling, 
and problem solving; (2) social emotional as-
pects, consisting of team work, socialization 
with peers, classroom adaptation, indepen-
dence, apprehending rules, discipline, helping 
others; (3) other aspects, consisting of con-
centration, parents’ caring, and age; (4) fine 
motor skills aspects, consisting of writing, 
snipping and sticking, holding stationeries, 
and drawing lines; (5) gross motor skills as-
pects consisting of imitating movements (run-
ning, jumping, and standing on one leg) or 
dancing; (6) arts, consisting of memorizing 
poem, drawing, and creativity; and (7) religion 
and other moral aspects, which consist of reli-
gious activities such as praying, reading Holy 
Quran, and charity.  

Parents’ caring played great role in pre-
paring their children to go to school. Parental 
style and involvement at school and at home 
give big influences on the academic success of 
their children (Magdalena, 2014). Also, the 
parental characteristics and practices affect 
children’s success. Furthermore, Tunçeli and 
Akman (2013) found that parents’ age and 
education affect the school readiness of their 
child.  

In addition to the afore-mentioned 
aspects, this research also finds some prob-
lems faced by elementary school students of 
grade 1, 2, and 3. The most dominant prob-
lems are related to socio-emotional, such as 
children focus on playing, hard to follow the 
rule, and stopping studying. Therefore, social-
emotional aspects highly determine the readi-
ness of children to attend elementary school 
compared to other aspects.  

Based on the research findings, the fol-
lowing suggestions are proposed: (1) Child-
ren’s learning readiness to attend elementary 
school is affected not only by age, but also by 
other developmental aspects which play sig-
nificant roles in determining readiness. There-
fore, identifying some aspects to construct the 
component of school readiness is needed. (2) 
Moreover, cognitive aspects, social-emotional 
aspects, concentration, as well as parental 

caring also play a big role to determe child-
ren’s learning readiness to attend elementary 
school. Therefore, teachers, educators, or psy-
chologists need to give special considerations 
to these aspects. Such action contributes to 
easily decide children’s learning readiness to 
attend elementary school, especially those 
who do not meet the age requirement. (3) For 
instrument developers, the findings of this re-
search need to be followed up by composing 
new instruments which can detect some ap-
propriate indicators of school readiness and 
are not only oriented to cognitive aspects and  
fine motor skills, but also social-emotional 
aspects, concentration, parents’ caring, age, 
gross motor skills, and arts. 

This research was focused only on 
many aspects of child development. Mean-
while the roles of environment factors are not 
considered yet though many researchers have 
studied the role of environment on students’ 
school readiness. Shaari & Ahmad (2016) 
found that physical and social environment 
have effect on school readiness. The environ-
ment has indirect effect on stimulating many 
aspects of child development. 
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Abstract 
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of 10 factors across reading modes and psycho-behavioral domains of reading. The most accept-
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Introduction  

In the past twenty years, there is a 
growing body of literature suggesting that cur-
rent young generation has adopted multiple 
modalities in reading. Much of this work 
highlighted the increasing practice of reading 
online materials among school-aged and 
university students (Coiro & Dobler, 2007; 
Karim & Hasan, 2007; Liu & Huang, 2008; 
McKenna, Conradi, Lawrence, Jang, & Meyer, 
2012). Other research revealed the emerging 
practice of reading from social media plat-
forms, e.g., Facebook and Twitter (Junco, 2012; 
Kirschner & Karpinski, 2010). Although these 
studies have indicated an increasing trend 
towards reading online materials and social 
media reading, there is also a large volume of 
published studies showing reading printed 

materials has not been completely eclipsed 
(e.g., Buzzetto-More, Guy, & Elobaid, 2007; 
Liu, 2005). 

As multimodal literacy becomes more 
widespread (Walsh, 2010), a great deal of pre-
vious research into reading motivation has fo-
cused on how frequent access to the Internet 
is associated with low interest in reading from 
printed materials and a decline in academic 
achievement (Alterman, 2007; DeWaal, 
Schönbach, & Lauf, 2005; Kirchhoff, 2010; 
Lee & Leung, 2008; Mokhtari, Reichard, & 
Gardner, 2009). Similarly, there is a growing 
body of literature suggesting how social media 
disempower today’s youth book reading moti-
vation and lead to low academic achievement 
(Junco, 2012; Kirschner & Karpinski, 2010). 

While much research has explored the 
relationships between how the amount of 

http://dx.doi.org/10.21831/reid.v3i1.13530
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time spent on digital reading and the amount 
of time spent on reading printed books, little 
is known about how the psycho-behavioural 
constructs of reading interest within different 
modes (i.e., printed, online, and social media) 
are related to one another. Consequently, 
there is a need to further our understanding 
of interrelationships among the constructs 
within reading interest. This study is designed 
to address this lacuna. 

The following sections briefly review 
some evidence suggesting the relationships 
among interest in reading in print settings, in-
terest in reading online materials, and interest 
in social media reading. The first section out-
lines previous studies indicating the relation-
ships among reading printed materials, read-
ing online materials, and reading social media. 
The next section of the literature reviews and 
explores the evidence for interrelationships 
among the constructs within reading interest. 
Clearly, this is largely an unexplored area. This 
brief literature review is then followed by the 
results from an exploration of the relation-
ships and interrelationships between the di-
mensions of reading interest, based on the 
data from 993 undergraduate students from 
one Indonesian university. The discussion 
then builds on the findings from both survey 
analyses and brief review of the literature. It 
also provides some steps to explore the issues 
raised further in current thinking and practice.  

Relationship between Different Modes of 
Reading 

Previous research that examined the re-
lationship among reading in printed materials, 
reading online materials, and reading social 
media has shown mixed results. Many studies 
that claimed a close and positive relationship 
between reading in print settings and reading 
online materials have made its argument 
based on the amount of time people spent on 
reading across different types of settings 
(OECD, 2011; Veenhof, 2006). For instance, 
Veenhof (2006) investigated the social impact 
of the Internet use based on the Statistics 
Canada 2005 General Social Survey data, and 
found that readers who spent more time read-
ing from the Internet also spent more time 
reading printed books. Similarly, the PISA 

2009 project (OECD, 2011) also showed that 
students who read more frequently from on-
line sources also read printed materials more 
frequently. A study by Tenopir, Volentine, 
and King (2013) also reported that readers 
who used social media more frequently also 
read scholarly materials more frequently. 

While much research has shown the 
close positive relationships between reading 
patterns involving different modes of reading, 
other studies demonstrated the contrasting 
results. When it comes to the time spent on 
reading, the negative relationship was docu-
mented as well between the amount of time 
spent on reading online materials and that 
spent on reading printed materials (DeWaal, 
Schönbach, & Lauf, 2005; Lee & Leung, 
2008). For instance, the study by Lee & Leung 
(2008) investigated the replacement effects of 
the Internet and found that use of the Inter-
net for reading is negatively related to reading 
printed newspapers (r = -.23) and magazines 
(r = -.39), indicating that those who frequent-
ly read online are less likely to read printed 
materials. Another line of studies emphasizing 
the differences has brought about the wide-
spread trend of reading newspapers online. 
Online newspapers have now become the 
preferred news source for young people over 
the printed newspapers (Alterman, 2007; 
Kirchhoff, 2010). Together, these studies sug-
gest that there has been some partial shift in 
the mode of reading from all printed settings 
to online/digital/social media reading. Young 
generations, in particular, have adopted read-
ing online materials as an alternative mode to 
conventional reading in print settings. These 
studies also indicate that reading can happen 
in three different formats: print, online, and 
social media. As such, reading interest in the 
present study is also investigated from these 
three modes of reading. 

Relationships among the Psycho-Behavioural 
Constructs of Reading Interest 

Following Putro's work (2017), reading 
interest in the present study is conceptualized 
to incorporate both mode and psycho-be-
havioral dimensions (i.e., affective, cognitive, 
and behavioral). Specifically, Putro (2017) 
claimed that each of these psycho-behavioral 
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dimensions is situated in a particular mode of 
reading. Interest in reading printed materials 
involves three psycho-behavioral constructs 
(i.e., elaboration, enjoyment, and competence 
experience); interest in reading online materi-
als involves five psycho-behavioral constructs 
(i.e., value, confidence, enjoyment, compe-
tence experience, and flow); and interest in 
reading social media comprises two psycho-
behavioral constructs (i.e., sense of belonging 
and enjoyment). While there have not been 
systematic reviews or empirical studies that 
examined the links between all these psycho-
behavioral constructs of reading interest, the 
relationships between certain pairs or groups 
of the constructs (e.g., enjoyment and flow) 
have been explored and their close – either 
conceptual or empirical – links have been de-
monstrated. The following segments provide 
some evidence on the empirical relationships 
between the ten constructs of reading interest. 

Enjoyment, Flow, and Competence 

There have been few studies conducted 
(e.g. Shernoff, Csikszentmihalyi, Shneider, & 
Shernoff, 2003; Sherry, 2004; Weber, 

Tamborini, Westcott‐Baker, & Kantor, 2009) 
which have considered the role of enjoyment 
and competence/knowledge/cognitive abiliti-
es in generating flow experiences. People 
would experience being completely absorbed 
in an activity that they find intensely enjoyable 
(e.g., Shernoff et al., 2003; Sherry, 2004). 
Without enjoyment, an intense experience of  
flow is unlikely to occur (Csikszentmihalyi, 
1997; Sherry, 2004). Further, in a study by 
Shernoff, Csikszentmihalyi, Shneider, and 
Shernoff (2003), it is reported that when stud-
ents found classroom activities interesting, 
easy to concentrate, and enjoyable, their flow 
condition was also high. Some scholars also 
argue that competence is important to sustain 
enjoyment and to transfer it to the flow con-
dition (Carroll & Loumidis, 2001; 
Csikszentmihalyi, 1997; Sherry, 2004). 

Enjoyment, Competence, and Achievement 

While the causal relationships among 
these constructs are proven to be hard to de-
monstrate, they are at least interrelated with 
each other. For example, confidence in per-

forming a task can lead to higher competence 
level but the reverse relationship, i.e., compe-
tence leading to feeling confidence, is also 
highly likely (Clanton et al., 2014; Dunst & 
Dempsey, 2007; Pajares & Johnson, 1994). 
Not surprisingly, students’ self-evaluation of 
competence is significantly correlated with 
their achievement and confidence (Pajares & 
Johnson, 1994). Examples of domains de-
monstrating the close relationships of compe-
tence, confidence, and achievement are abun-
dant: writing (Pajares & Johnson, 1994), 
reading (McGeown et al., 2015), and general 
cognitive abilities (Stankov & Lee, 2008). 

Enjoyment, Competence, Value, and Achievement 

Many empirical studies have been con-
ducted within the framework of expectancy-
value theory (Eccles, 1983; Wigfield, 1994; 
Wigfield & Eccles, 2002; Wigfield & Tonks, 
2002) to investigate how students’ enjoyment, 
values, and perceived competence beliefs are 
related to academic outcomes attainment. It 
appears that competence beliefs, enjoyment 
(intrinsic value), and utility value would po-
sitively reinforce each other (Chouinard, 
Karsenti, & Roy, 2007; Cocks & Watt, 2004; 
Wilson et al., 2008). While the achievement-
related outcomes are employed as the final 
destination of this achievement-motivational 
theory, a more realistic picture would include 
reciprocal relationships (Marsh & Martin, 
2011) among these constructs especially when 
developmental perspectives (Wigfield & 
Eccles, 2002) are taken into account. 

Elaboration, Enjoyment, Value, Competency, and 
Sense of Belonging.  

Empirical studies were able to demon-
strate the links between students’ use of elab-
oration strategy in reading and enjoyment in 
reading (Lau & Ho, 2016). Even when people 
read for a targeted purpose (e.g., doing home-
work, conducting a project), reading with e-
laboration can be a useful strategy in attaining 
the goals. The Program for International Stu-
dent Assessment (PISA) data also showed 
that students’ use of elaboration strategies are 
positively linked to competency beliefs, anx-
iety, and interest (Schleicher, 2016); students 
who use elaboration strategies more frequent-



REiD (Research and Evaluation in Education) 

 The structural equation modeling of reading interest... - 53 
Nur Hidayanto Pancoro Setyo Putro & Jihyun Lee 

ly in their reading reported higher self-compe-
tence beliefs in their ability, less anxiety and 
more interest in reading. Students who are 
confident in their abilities in learning tended 
to report using more elaboration strategy as 
well (Perry & Smart, 2007). In recent studies 
people’s tendency to use the elaboration stra-
tegy were also found to have greater intrinsic 
motivation, sense of belonging, competence, 
and autonomy (Sundar, 2015). 

A caveat should be registered; it appears 
that different studies use slightly different la-
bels for the same constructs. In this study, en-
joyment and intrinsic value are considered in-
terchangeable, so are relatedness and sense of 
belonging. Value in this study is referred to 
the perception of usefulness, i.e., utility value, 
perceived value, and perceived utility value. 
Competence means self-beliefs in one’s own 
capability in completing a task, which is also 
interchangeably used with confidence, compe-
tence beliefs, and perceived competence. Ex-
periences of competence are referred to as 
memories of prior experiences about achieve-
ment or mastery of skills or tasks.    

Method 

The participants were undergraduate 
students in an Indonesian university, a me-
dium-sized university with about 25,000 stu-
dents enrolling in 2014. A total of 993 under-
graduate students volunteered to participate in 
the study. The survey data were collected 
between the 17th of August and the 16th of 
November in 2014. Seventy one percent of 
the participants were female students. The 
majority of these students were in their sec-
ond year (45%) and third year (35%). 

Students’ reading interest across the 
three modes (print, online, social media) was 
measured with 36 items from reading interest 
scale developed by Putro (2017), in which the 
36 items were converged into 10 factors: 

elaboration in print settings, enjoyment in print 
settings, competence experience in print settings, 
utility value in online reading, confidence in 
online reading, enjoyment in online reading, 
competence experience in online reading, flow in 
online reading, sense of belonging in social media 
reading, and enjoyment in social media reading. 

In the present study, these 10 factors were 
referred to as dimensions of reading interest. 

The survey items were written in a way 
that includes a particular reading mode. The 
survey respondents were asked to rate their 
interest in reading in three different formats, 
i.e., reading in print settings, reading online 
materials, and reading through social media. 
All items were measured on a 5-point re-
sponse category, ranging from Strongly Dis-
agree (1) to Strongly Agree (5) with the middle 
point of Neither Disagree nor Agree (3). 

Statistical Analysis 

The main analyses of the present study 
were confirmatory factor analysis (CFA) and 
structural equation modeling (SEM). CFA was 
used to confirm the structure of the reading 
interest dimensions. SEM was used to test the 
relationships between the psycho-behavioral 
constructs of reading interest within and 
across modes of reading. Mplus version 7.2 
(Muthén & Muthén, 1998-2012) was used for 
both the CFA and SEM results reported in 
this study.  The maximum likelihood estima-
tion with robust standard errors (MLR) was 
used to adjust for non-normality of the survey 
responses of the data, as suggested in Bentler 
(2005). As the model fit indices, the Com-
parative Fit Index (CFI > .90), Tucker-Lewis 
index (TLI > .90), Root Mean Square Error 
of Approximation (RMSEA < .05), and Stan-
dardized Root Mean Square Residual (SRMR 
< .05) were used to indicate a good model fit 
(criteria cut-off scores indicated, also see 
Byrne (2006). In addition, a ratio of 1/3 or 
less between the degrees of freedom (df) and 
chi-square statistics (x2) was used as an 
acceptable model fit criterion (see Wang & 
Wang, 2012) instead of the significance of x2. 
The Cronbach’s α scale reliability for each 
factor was calculated with SPSS version 21. 

Findings and Discussion 

Nature of Reading Interest 

The result of the confirmatory factor 
analysis (CFA) showed that the 36 items con-
verged into 10 factors was a very good fit 
(x2= 984.12, df = 549, x2/df= 1.8, RMSEA = 
.03, SRMR= .04, CFI = .97, and TLI = .97). 
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Table 1. Confirmatory factor analysis on reading interest 

Item 
Factor 

1 2 3 4 5 6 7 8 9 10 

1. I always connect what I read in printed materials to my background 
knowledge. 

.81          

2. When I read in printed settings, I always try to understand the 
materials better by relating to my personal experiences.  

.80          

3. When I read in printed settings, I always figure out how the 
information fits in with what happens in my real life. 

.78          

           
4. I enjoy reading printed materials  .84         
5. Reading printed materials makes me feel good.  .77         
6. I feel happy if I receive a printed book as a present.  .70         
           
7. I had good marks because I liked reading printed materials.   .88        
8. My reading in print settings skill continues to help me get good 
grades. 

  .85        

9. I did well in school due to my ability in reading printed materials.   .83        
10. I did well in my courses because I read printed materials fast.   .69        
           
11. Reading online materials helps me think about new concepts and 
ideas. 

   .72       

12.  Reading online materials advances my general knowledge.    .69       
13. New ideas come to my mind when I read online.    .69       
14. I learn about what is going on in the world from reading online 
materials. 

   .65       

15. Reading online materials makes me feel linked to the world.    .65       
16. I obtain a great deal of information whenever do reading online 
materials. 

   .61       

           
17. Reading online materials is very easy for me.      .88      
18. I never have problems in reading online materials.     .76      
19. When I read from screen (e.g., computer screen, cell-phone, etc.), I 
am a good reader. 

    .70      

 
 

          

20. Reading online materials is one of my favourite activities.       .84     
21. Reading online materials makes me feel relaxed.      .81     
22. I always try to read online for my own enjoyment.      .69     
           
23. I did well in my studies at university because of reading online 
materials. 

      .91    

24. I did well in school because of my reading online materials ability.       .91    
25. I had good grades because I liked reading online materials.       .85    
26. My academic achievement has been influenced by my ability in 
reading online materials.  

      .83 
 

   

27. I feel fascinated when I read online.         .93   
28.  When I read online, I forget about other things.        .82   
29. Time goes faster when I read online.        .66   
           
30. I feel linked to others who read the same things from social media 
sites (e.g. Facebook, WhatsApp). 

        .86  

31. Reading from Social media (e.g. Facebook, WhatsApp) makes me 
feel connected to the world.  

        .81  

32. Reading from Social media (e.g. Facebook, WhatsApp) makes me 
feel belonged to a certain group. 

        .76  

33. Reading from Social media (e.g. Facebook, WhatsApp) makes me 
communicate better with others. 

        .71  

           
34. Social media reading is one of my favourite activities (e.g. 
Facebook, WhatsApp).  

         .82 

35. Most of the knowledge I obtained is from my social media reading.          .68 
36. Once I read social media sites (e.g. Facebook, WhatsApp), I always 
reading for hours. 

         .65 

Cronbach’s α .84 .80 .89 .82 .82 .82 .95 .84 .87 .76 

  



REiD (Research and Evaluation in Education) 

 The structural equation modeling of reading interest... - 55 
Nur Hidayanto Pancoro Setyo Putro & Jihyun Lee 

The standardised factor loadings were all sig-
nificant and substantial, ranging from β = .61 
to β = .91 across all 36 items. Alpha co-
efficients for scores on the 10 reading interest 
dimensions ranged from .76 (enjoyment in 
social media reading) to .95 (competence ex-
perience in online reading), indicating reason-
ably good internal consistency for each of the 
scales. The standardized factor loadings of the 
CFA results are presented in Table 1, together 
with the Cronbach’s α of each factor. 

Relationships between the Psycho-behavioral 
Constructs of Reading Interest 

Subsequent to the CFA, the model 
building strategy was to first construct the 
model in a way to test the relationships 
among the psycho-behavioural dimensions 
situated in a particular mode (e.g., reading on-
line materials). The dimensions representing 
other modes of reading (i.e., print, mode, and 
social media) were then added to build a more 
comprehensive model of reading interest that 
represented all three models of reading. 

Reading Online Materials 

Model A (see Figure 1) was constructed 
to examine the relationships among the read-
ing interest dimensions within the context of 
online reading. Because there are more online 
reading variables (five) than print modes of 
reading (three) and social media reading (two), 
the model was built with the dimensions 
related to online reading first. This model 
reflects four propositions: (a) enjoyment in 
reading online materials facilitates flow in 
online reading (Shernoff, Csikszentmihalyi, 
Shneider, & Shernoff, 2003; Sherry, 2004; 
Csikszentmihalyi, 1997); (b) competence ex-
perience in reading online materials is posi-
tively linked to enjoyment in online reading 
(e.g., Carroll & Loumidis, 2001; Sherry, 2004); 
(c) confidence in reading online materials is 
moderately related to enjoyment in online 
reading (e.g., Clark & De Zoysa, 2011); and 
(d) the perceived value in reading online 
materials is positively related to enjoyment 
and competence in reading online materials 
(e.g., Wilson et al., 2008). 

 

 

Figure 1. Model A: The relationships among the psycho-behavioural constructs within the 
context of online reading 

Notes: VAL_O: Utility value in online reading; CONF_O: Confidence in online reading; ENJ_O: 
Enjoyment in online reading; COM_O: Competence experience in online reading; FLW_O: Flow in 
online reading. 
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Table 2. Standardised coefficients, standard errors, estimated standard errors, and p-Value for 
Model A 

Path Estimate S.E. Est./S.E. Sig. 

Enjoyment in reading online materials to flow in online reading .54 .03 16.17 .00 
Utility value in reading online materials to enjoyment in online reading .34 .04 7.68 .00 
Confidence in reading online materials to enjoyment in online reading .50 .05 10.79 .00 
Utility value in reading online materials to competence experience in 
online reading 

.49 .03 14.22 .00 

Competence experience in reading online materials to confidence in 
online reading 

.42 .04 11.89 .00 

  

 

Figure 2.  Model B: The relationships among the psycho-behavioural constructs within the 
context of online reading and reading in print settings 

Notes. ELA_P: Elaboration in print settings; ENJ_P: Enjoyment in print settings; COM_P: Competence 

experience in print settings; VAL_O: Utility value in online reading; CONF_O: Confidence in online 

reading; ENJ_O: Enjoyment in online reading; COM_O: Competence experience in online reading; 

FLW_O: Flow in online reading. 

Table 3. Standardised path coefficients, etandard errors, estimated standard errors, and p-Value 
for Model B 

Path Estimate S.E. Est./S.E. Sig. 

Enjoyment in reading online materials to flow in reading online 

materials  

.54 .03 16.14 .00 

Utility value in reading online materials to enjoyment in online 

reading 

.34 .04 7.84 .00 

Confidence in reading online materials to enjoyment in online 

reading 

.50 .05 11.06 .00 

Utility value in reading online materials to competence experience 

in online reading 

.31 .04 8.61 .00 

Competence experience in reading online materials to confidence in 

online reading 

.42 .04 11.94 .00 

Competence experience in reading in print to competence 

experience in online reading 

.39 .04 9.95 .00 

Elaboration in reading in print to utility value in online reading .68 .03 23.16 .00 
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The model that showed the best fit to 
the data is presented in Figure 2. Model B 
presented in this figure, i.e., Figure 2 yielded 
good fit (x2 = 1295.34, df = 577, x2/df= 2.24, 
RMSEA = .04, SRMR = .08, CFI = .95, and 
TLI = .95), which are better or higher fit in-
dices compared to those of other models test-
ed. The standardized path coefficients among 
the seven latent variables were all significant 
and substantial, ranging from β = .31 to β = 
.68. In fact, it is an extension of Model A with 
additional pathways from ‘competence in 
reading in print settings’ to ‘competence in 
reading online materials’, and from ‘elabora-
tion in reading in print settings’ to ‘utility 
values in online reading’.  

Among the 10 factors, there was one 
more variable related to reading in print set-
tings, which is ‘enjoyment in reading in print 
settings’. Various attempts were made to in-
clude this variable, but the addition of this 
variable resulted in the worsening of the over-
all model fit and the potential pathways, such 
as from ‘enjoyment in reading in print set-
tings’ to ‘enjoyment in online reading’ (β = -
.16, p < .01) and from ‘enjoyment in reading 
in print settings’ to ‘flow in online reading’ (β 

= .03, p > .05), showed weak and non-signi-
ficant links. Therefore, the variable was drop-
ped in the final model, and it was concluded 
that Model B is the best representation of the 
variables related to two reading settings (i.e., 
print and online reading). It also shows that 
reading interest in print settings precedes 
interest in reading online materials 

Reading online materials, social media reading, and 
reading in print settings 

Model C (see Figure 3) was constructed 
to examine the relationships among the read-
ing interest dimensions from the three dif-
ferent types of reading modes (i.e., reading 
online materials, reading in print settings, and 
social media reading). Out the 10 factors, two 
variables are related to reading in social media, 
enjoyment in social media reading and sense 
of belonging through social media reading. 
Models were built to reflect the literature 
suggesting that: (a) confidence in reading is 
moderately related to enjoyment in reading 
(e.g., Clark & De Zoysa, 2011; McGeown et 
al., 2015) and (b) elaboration is related to 
sense of belonging  (e.g., Sundar, 2015). 

 

 

Figure 3. Model C: The relationships among the psycho-behavioural constructs of interest in 
online reading, social media reading, and reading in print settings 
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Notes: ELA_P: Elaboration in print settings; ENJ_P: Enjoyment in print settings; COM_P: Competence 

experience in print settings; VAL_O: Utility value in online reading; CONF_O: Confidence in online 

reading; ENJ_O: Enjoyment in online reading; COM_O: Competence experience in online reading; 

FLW_O: Flow in online reading; BEL_S: Sense of belonging in social media reading; ENJ_S: Enjoyment 

in social media reading. 

Table 4. Standardised path coefficients, standard errors, estimated standard errors, and p-Value 
of Model C 

Path Estimate S.E. Est./S.E. Sig. 

Enjoyment in reading online materials to flow in reading 
online materials  

.52 .03 15.16 .00 

Utility value in reading online materials to enjoyment in 
online reading 

.33 .04 7.65 .00 

Confidence in reading online materials to enjoyment in 
online reading 

.51 .05 11.18 .00 

Utility value in reading online materials to competence 
experience in online reading 

.31 .04 8.64 .00 

Competence experience in reading online materials to 
confidence in online reading 

.43 .04 12.04 .00 

Competence experience in reading in print to 
competence experience in online reading 

.39 .04 10.12 .00 

Elaboration in reading in print to utility value in online 
reading 

.72 .03 26.00 .00 

Elaboration in reading in print to sense of belonging in 
social media reading 

.41 .04 10.25 .00 

Confidence in online reading  to enjoyment in social 
media 

.22 .50 4.53 .00 

 
After several options were tested, a final 

model was chosen in which ‘elaboration in 
print settings’ is significantly related to ‘sense 
of belonging in social media reading’ (β = .41, 
p < .01) and ‘confidence in online reading’ is 
significantly linked to ‘enjoyment in social 
media’ (β = .22, p < .01). Model C yielded 
good fit (x2 = 1292.38, df = 579, x2/df = 2.23, 
RMSEA = .04, SRMR = .08, CFI = .95, and 
TLI = .95). The standardised path coefficients 
in Model C were all significant and sub-
stantial, ranging from β = .21 to β = .68 
across all nine latent variables. This model 
reveals weak to moderate relationships be-
tween interest in social media reading and 
interest in reading online materials and print-
ed materials. Table 4 shows the standardised 
parameter estimates and standard errors of all 
pathways included in Model C. 

Discussion  

Despite extensive research on reading 
interest, the relationships among the psycho-
behavioral dimensions of that construct re-
main unclear. The aim of this study is to ex-

amine how the dimensions of reading interest 
within and across modes of reading are rela-
ted to one another. Noteworthy findings from 
the final models of the relationship among the 
dimensions of reading interest are considered 
in this section. 

The first important finding is that the 
dimensions of interest in reading in print 
settings preceded those of interest in reading 
online materials, suggesting the importance of 
interest in reading in print settings for the 
development of interest in reading online 
materials. This finding supports the idea that 
reading in print settings is positively linked to, 
or may even facilitate, reading online materials 
(e.g., Coiro, 2011a, 2011b; Coiro & Dobler, 
2007; Schmar-Dobler, 2003). It may partly be 
explained by the fact that, to be able to get the 
most from reading online materials, readers 
need to be proficient in reading in print set-
tings and to be able to use their reading-in-
print strategies in order to read in online 
settings. Fluent in-print readers need to learn 
additional practices and strategies, such as 
how to use web-based search engines and 
how to locate information efficiently and 
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effectively by adopting strategies they used 
when they read in print settings. To better 
understand what they read online, under-
graduate students also need to connect what 
they already know from reading in print 
settings to what they read online. 

In contrast to earlier findings (e.g., De 
Waal et al., 2005; Mokhtari et al., 2009), 
however, this study found no evidence of 
negative relationships between interest in 
reading online materials and interest in read-
ing in print settings. A possible explanation 
for this is that previous studies relied on the 
frequency of either reading online materials or 
reading in print settings as the measure of 
reading interest. These previous studies drew 
this conclusion (i.e., that there is a negative 
relationship between reading online materials 
and reading in print) based on the fact that 
the time individuals spent reading online 
materials reduced the time they spent reading 
printed materials because they could not use 
the time spent on one activity for time spent 
on another activity (see Mokhtari et al., 2009; 
Valkenburg & Peter, 2007). This study, how-
ever, did not rely on frequency of reading as 
the measure of reading interest, which might 
account for the different results.  

A moderate relationship between elab-
oration in reading in print settings and sense 
of belonging in social media reading was also 
documented in this study. This relationship 
may partly be explained by the nature of 
social media reading itself; that is, an activity 
performed to establish interactions among 
readers who share a common interest. The 
source of this interest may be what they read 
in print settings (e.g., interest in reading print-
ed novels or comics). This result supports 
previous research findings that reading in 
print settings is related to social media reading 
(e.g., Cheung, Chiu, & Lee, 2011; Tenopir et 
al., 2013). The particular relationship between 
elaboration and sense of belonging has also 
been documented by Sundar (2015). 

Third, considering the relationships be-
tween particular reading interest dimensions, 
the first important finding is that enjoyment 
in reading seems to be the only variable di-
rectly and consistently connected to flow in 
reading. In the three models (A, B, and C), it 

is evident that enjoyment is the sole predictor 
of flow across modes of reading. This result 
appears to be consistent with other research 
showing that flow occurred only when indi-
viduals continued to follow their sense of 
enjoyment in a particular object of interest 
(Csikszentmihalyi, 1997; Shernoff et al., 2003). 
A possible explanation for this is that the flow 
experience in reading occurs only when an in-
dividual finds the reading activity to be intrin-
sically enjoyable. Thus, people who know the 
value of the reading material and are confi-
dent in their reading skills will not experience 
flow if they do not find the reading activity 
enjoyable. This finding has important implica-
tions for the use of enjoyment in reading as 
one of the key predictors of flow in reading in 
future measurement of reading interest. 

This study also found that utility value 
in reading was significantly connected to en-
joyment in reading online materials. This re-
sult is in line with those in previous studies 
(e.g., Nakamura & Csikszentmihalyi, 2009; 
Wilson et al., 2008) and may help us to under-
stand why some students are reluctant to read 
when they cannot perceive the value of what 
they need to read. This result may be ex-
plained by the fact that people find a reading 
activity enjoyable when they believe the read-
ing activity is valuable or worth doing. In 
other words, the value or benefits expected 
from reading a text may help the reader to 
find the reading activity pleasurable.  

Another interesting finding is that en-
joyment in reading online materials is signifi-
cantly linked to confidence in reading online 
materials and that confidence in reading on-
line materials is significantly predicted by 
competence experience in reading online ma-
terials. This result supports the idea that en-
joyment in reading is strongly influenced by 
both competence and confidence in reading 
(e.g., Clark & De Zoysa, 2011). It may explain 
the relatively significant correlation among 
confidence, competence, and enjoyment in 
the way that improvement in individuals’ 
competence in reading leads to improvement 
in their confidence in reading. Improvement 
in their confidence may in turn lead to an in-
crease in the pleasure or enjoyment derived 
from reading, as individuals will only find the 
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activity enjoyable when they are confident 
that their skills meet the associated reading 
challenges (Shernoff et al., 2003).  

The results of this study also show that 
elaboration in reading is strongly connected 
with both utility value in reading online ma-
terials and enjoyment in recreational reading. 
This result is consistent with findings from 
other studies that elaboration is moderately 
related to enjoyment (e.g., Frenzel, Goetz, 
Stephens, & Jacob, 2009) and utility value 
(e.g., Brockman, 2006). One possible reason 
for this is that linking individuals’ prior know-
ledge with what they are reading facilitates the 
creation of a balance between what they al-
ready know and the challenge from the read-
ing process. In turn, this leads them to per-
ceive the reading activity as enjoyable and the 
activity as valuable or worth doing. These 
findings suggest that, to help learners get the 
most from what they read, teachers need to 
involve the students’ prior knowledge before 
gradually changing the level of reading chal-
lenge to help them enjoy the reading process 
and to recognize the value of what they read. 

This study also found a significantly 
weak relationship between confidence in read-
ing online materials and enjoyment in social 
media reading. This result supports the ideas 
of Dunst and Dempsey (2007) who found 
that confidence in parenting led to enjoyment 
in parenting. Further, research has shown that 
confidence in reading is moderately related to 
enjoyment in reading (McGeown et al., 2015). 
This relationship may be partly explained by 
the fact that when people believe they are 
good at a particular activity (i.e. confident in 
their abilities), they are more likely to enjoy 
performing the activity (Boyd & Yin, 1996; 
Carroll & Loumidis, 2001; Durik, Vida, & 
Eccles, 2006). Thus, undergraduate students’ 
belief in their abilities in reading online ma-
terials appears to lead them to enjoy reading 
through social media platforms such as Face-
book and Twitter. 

Conclusion and Suggestions 

This study provides evidence of how 
the psycho-behavioral constructs of reading 
interest are related to one another. Given that 
the constructs within interest in reading in 

print settings are connected to those in read-
ing online materials, educators need to en-
courage students utilizing both reading modes 
to help them get the best from their reading. 
Online materials help students search for in-
formation efficiently and effectively, whereas 
printed materials facilitate deep understand-
ing. The existence of moderate to strong rela-
tionships among elaboration in reading in 
print settings, utility value in reading online 
materials, confidence in reading online materi-
als, and enjoyment in reading online materials 
suggests that educators can enhance students’ 
reading interest (particularly their enjoyment 
in reading) by connecting reading tasks to real 
life experience, assigning value to the reading 
activity, and developing students’ confidence 
in reading. 

Although testing of the final model of 
reading interest dimensions yielded an accept-
able fit with the data, other models might also 
yield an acceptable fit. Evidence from other 
types of investigations is required to confirm 
these models and to test their application. 
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Abstract 
The aim of this study was to develop a construct of the instrument for junior high school mathe-
matics teacher self-efficacy and its mapping in the Special Region of Yogyakarta. The population 
was 816 junior high mathematics teacher, and a sample of 274 teachers was selected through 
proportionate random sampling technique. The data were analyzed using Confirmatory Factor 
Analysis (CFA), using Lisrel 8.80 software through the first order and the second order stages. 
The result of data analysis toward four dimensions obtained: 11 fit items for dimension of per-
sonal efficacy (PE), 12 fit items for dimension of general teaching efficacy  (GTE), 13 fit  items 
for dimension of subject matter teaching efficacy (STE), and 8 fit items for dimension of out-
come efficacy (OE). Afterward, the result of selecting 54 items in the first order stage was 
examined for the second order CFA, which shows the model is fit to the data and obtains 25 fit 
items.  The loading factors for each dimension PE, GTE, STE, and OE consecutively were: 0.46; 
0.84; 0.89, and 0.92, and the mapping of mathematics teacher self-efficacy level shows: 43.07% in 
low category, 55.47% in medium category, and 1.46% in the high category.  
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Introduction  

Increasing and improving teacher qual-
ity is continually implemented by the govern-
ment through the fulfillment of academic 
qualification of S-1/D-IV, teacher certifica-
tion, block grant for the continuation of the 
study, the revitalization of Teachers Working 
Group (Kelompok Kerja Guru/KKG) for 
elementary school teachers, Subject-matter 
Teacher Forum (Musyawarah Guru Mata Pe-
lajaran /MGMP) for junior and senior high 
school teachers, and program BERMUTU 
(Better Education through Reformed Man-

agement and Universal Teacher Upgrading) 
(Jalal et al., 2009, p. 124). However, the 
government's efforts still failed to give satis-
factory results when the condition of teacher 
teaching practices do not support the ability 
of students in mathematics achievement. 

The results of TIMSS (Trends in Inter-
national Mathematics and Science Study) 
Video Study 2007 (Leung & Ragatz, 2010, p. 
33) states that most junior high school math-
ematics teachers in Indonesia use 76% of 
their time to the problem activity and 24% for 
non-problem, while in Japan, 82% for prob-
lem activiy and 18% for non-problem, and 
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Hong Kong 85% of problem activity and 
15% for non-problem activity. 

The Report of Training Need Assess-
ment and Recruitment (PPPPTK Matematika, 
2007, p. 46) of a sample of 268 teachers in 15 
provinces showed approximately 61.78% of 
the teachers had difficulty learning mathema-
tics associated with problem solving. In a fur-
ther interview with the respondents, there was 
a tendency for them to avoid delivering learn-
ing materials considered difficult. In terms of 
having  no choice and a must to deliver the 
stated material, they lacked confidence in their 
performance or in their teaching practice.   

Sumardyono (2011, p. 244) in a study of 
math anxiety to 89 participants of mathema-
tics teachers training in PPPPTK Matematika in 
2010, from the District of Banjarmasin, South 
Kalimantan, showed that adapting Mathema-
tics Anxiety Rating Scale (MARS), increased 
the level of anxiety gradually from  the higher 
education in which teachers teach to the low-
er education. It means that the high school 
teacher had a low level of anxiety compared 
to the junior high school mathematics teach-
ers or primary school teachers.  

Meanwhile, preliminary research con-
ducted by the researchers to 38 junior high 
school mathematics teachers in Java, who 
attended PPPPTK Matematika training activ-
ities in 2012, by adopting Teacher Efficacy 
Scale (TES) from Tschannen-Moran, Hoy, 
and Hoy (1998), reported that 13.16% of 
those with high-efficacy scale categories, and 
approximately 86.84% efficacy scale were in a 
medium category. The teachers were also test-
ed with Mathematics Teacher's Efficacy Belief 
Instrument (MTEBI) developed by Enoch & 
Smith (1997) which states that most (almost 
all) their mathematics belief is in the medium 
category, and no participant was in the low or 
high category.  

Hastuti et al. (2009) mention that teach-
er certification improves the welfare and  like-
ly improves the teachers quality because they 
can concentrate more and become more mo-
tivated. However, he was not convinced by it 
because increasing the quality and perfor-
mance is a matter of personal commitment. 
Sadtyadi and Kartowagiran, (2014, p. 291) 
mention that through the assessment done by 

the time the teacher is teaching, it is difficult 
to describe the actual performance of teach-
ers, because they have a tendency to be better 
prepared, than when monitoring is not done, 
in the assessment of its performance. 

   Based on that  condition in which the 
teacher competence is still not optimal, and 
they themselves lack of confidence in carrying 
out the tasks they are responsible for, it is a 
bit difficult to expect they will be able to teach 
the material to their students well. Pajares 
(1996, p. 544) refers to Bandura‟s opinion that 
defines self-efficacy as a belief about their 
ability to successfully perform certain tasks in 
certain situations. Self-efficacy  is also defined 
as an assessment of the person's ability to or-
ganize and execute courses of actions required 
to complete a type of work that has been de-
termined, primarily for mathematics teachers‟ 
duties associated with fostering students‟ 
mathematical power (Kastberg, D‟Ambrosio, 
McDermot, & Saada, 2005, p. 10). 

Self-Concept 

Burn (1984) states that self-concept is a 
composite image of what we think we are, 
what we think we can achieve, what we think 
others think of us, and what would we like to 
be. Most social psychologists, one of whom, 
Rokeach, (Burn, 1984, p. 52) agree that self-
concept as a set of self- attitudes that consist 
of four components appear to be embodied: 
(a) a belief, or knowledge or cognitive compo-
nent, (b) an affective or emotional compo-
nent, (c) an evaluation, and (d) a predisposi-
tion to respond. Attitude organizes a relatively 
enduring belief in the object or situation 
around as a person's tendency to respond in 
various ways that he or she likes. Thus the 
self-concept is more of a hypothetical con-
struct. In other words, it is a concept or a use-
ful way to predict the attitude or behavior of a 
person, but must be careful not to „filter‟ or 
judge the constructs as a thought that exists in 
the real world.  

Self-efficacy  

Another concept related to the belief of 
an individual or  representation of one's self is 
the self-efficacy. Bandura in Keller (2010, p. 
146) mentions another concept related to the 
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belief in personal agency, i.e self-efficacy, the 
belief which is typically referred to as a per-
son's belief that he or she can succeed in per-
forming a given task. In line with this defini-
tion, Bandura also mentions self-efficacy as 
people's judgments on reviews of their abil-
ities to organize and execute courses of action 
required to attain designated types of perfor-
mances. Based on those opinions, it might be 
concluded that self-efficacy is defined as a be-
lief or judgment about a person's ability to or-
ganize and execute courses of action required 
to complete a type of work that has been de-
termined. 

   Keller (2010, p. 146) states that a 
person's self-efficacy is comprised of combi-
nation of belief related to three questions: Am 
I capable of doing the things that are neces-
sary for success, developing a plan that will 
lead to success, and persisting in my effort 
long enough to achieve success? Thus the 
results of the strength or toughness of self-
efficacy can be expected of a person: whether 
repetition or modification of planned behav-
ior, how much effort will be made, and how 
long one will survive in the face of obstacles 
and challenging experience. 

Mathematics Teacher Competency 

Teacher competence, on Law No. 14 
Year 2005 of Republic of Indonesia about 
Teachers and Lecturers, article 32, states that 
the promotion and development of the teach-
ing profession as referred to in paragraph (1) 
includes the pedagogical competence, person-
al competence, social competence, and spirit-
ual competence. In relation to the compe-
tence of mathematics teachers, there are some 
opinions that highlight the mastery of sub-
stance, achievement in performing or teaching 
in the classroom, peers assessment, or prepa-
ration of the portfolio. Fennema and Franke 
(Turnuklu & Yesildere, 2007, p. 2) mention 
that some of the components of mathematical 
knowledge to be possessed by a mathematics 
teacher: knowledge of mathematics, know-
ledge representation/math symbols, know-
ledge of the students, and knowledge about 
teaching and decision making. 

  Another opinion from Kulm and Wu 
(Turnuklu & Yesildere, 2007, p. 3) mentions 

the beliefs on a reciprocal basis underlying the 
substance of pedagogical content knowledge. 
Pedagogical content knowledge comprises of 
three components: content knowledge,  teach-
ing practice, and knowledge of the curricu-
lum, each of which interacts reciprocally. In 
the practice of teaching, a teacher must under-
stand the thought of his/her students (know-
ing students' thinking). The understanding of 
students‟ thoughts is translated into five com-
ponents namely: addressing students' miscon-
ception, engaging student learning in math, 
student learning, promoting student thinking 
in mathematics, and building on student math 
idea. Thus, this shows that the conviction of a 
mathematics teacher will be the basis for the 
substance of pedagogical knowledge, which 
will ultimately lead to active student activities, 
anticipate misconceptions, and build mathe-
matical ideas. 

Mathematics Teacher Self-efficacy 

Related to teacher efficacy, several stu-
dies support the theory that the belief in one's 
ability is the best predictor for the behavior of 
the completion of a task (Bandura, 1996, 
1997; Pajares, 1996, in Leder, Pehkonen, & 
Torner, 2002, p. 216). Referring to Bandura‟s 
concept of self-efficacy as confidence in one's 
ability to organize and carry out a number of 
actions needed to generate the expected re-
sult, with the same understanding, Philippou 
and Christou (Leder et al., 2002, p. 217), men-
tion that the teaching efficacy can be under-
stood as a belief in the ability of teachers to 
organize and create effective learning environ-
ments. The activities and actions of teachers 
are more dependent on what they believe than 
on what they know, or the competence they 
rarely achieve. The same idea is said by Hoy 
and Spero (2005, p. 29) that teachers 'sense of 
efficacy as teachers' judgments about reviews 
their capabilities to promote student learning. 

Gibson and Debo (Leder et al., 2002, p. 
218) classify the teacher's self-efficacy into  
two factors: general teaching efficacy (GTE) 
and personal teaching efficacy (PTE). GTE  
refers to teachers‟ general feeling that their  
teaching and education system will be able to 
grow and develop students' academic achieve-
ment despite the negative influence of outside 
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teachers. Meanwhile, personal teaching effica-
cy (PTE) is intended as a reflection of teach-
ers conviction on their own to continue the 
significant learning and student achievement. 
Furthermore, Philippou and Christou (Leder 
et al., 2002, p. 217) state that the efficacy of 
belief about the teaching of mathematics is 
mostly, but not entirely, shaped by one's expe-
rience and knowledge of mathematics and its 
pedagogy. The process skills of mathematics 
teachers should also be developed, i.e skills in 
reasoning, understanding of the concept, the 
relationship between concepts, representation, 
communication, and problem solving.   

In relation to teachers‟ efficacy and 
competence, Tschannen-Moran et al. (1998) 
proposed an Integrated Model of Teacher 
Efficacy Cyclical. Furthermore, with reference 
to  Lee (2009, p. 15) about the teacher's self-
concept, as well as the opinion of Gibson and 
Dembo (1984) about the outcome efficacy, 
the approach develops a system model as pre-
sented in Figure 1. 

Method 

Research on the construct of the instru-
ment for measuring junior high school mathe-
matics teacher self-efficacy is a kind of devel-
opmental research (Borg & Gall, 1983, p. 
775), to obtain a construct of dimensions or  
factors in relation to the self-efficacy of math-
ematics  teachers, especially junior high school 
mathematics teachers in the Special Region of 
Yogyakarta. 

This study was conducted over four 
months from September to December 2013) 
in four districts, namely Sleman, Bantul, 
Kulonprogro, and Gunungkidul regencies, as 
well as in the municipality of Yogyakarta in 
the of Special Region of Yogyakarta. 

Research Design 

The development of a modified con-
struct in this study adapted Borg & Gall‟s 
model, which was simplified from 10 steps 
into 6 steps. The development of the 
modified construct is presented in Figure 2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Development of  “The cyclical nature of teacher eficacy” (Tschannen-Moran et al., 1998); 
“Outcome efficacy” (Gibson & Dembo, 1984; Soodak & Podell, 1996), through the system 

approach. 
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Figure 2. Research design on the development of the instrument of junior high school 
mathematics teacher self-efficacy 

There are six stages in this research  
design. First, a construct was designed. This 
activity consisted of context analysis, relevant 
literature review, and prototype designing. At 
this stage, a preliminary instrument of math-
ematics teacher efficacy was developed. It 
consisted of four dimensions, namely: Person-
al Efficacy (PE), General Teaching Efficacy 
(GTE), Subject-Matter Teaching Efficacy 
(STE), and Outcome Efficacy (OE) based on 
the relevant theory and literature. The total 
number of items in this prototype instrument 
was 94 items consiting of: PE (25 items), 
GTE (26 items), STE (33 items), and OE (10 
items). Likert scale was used with the rating 
scale of 1–4. 

The second stage was validation by 
experts. This activity was a focus group dis-
cussion (FGD) involving eight experts or spe-
cialists from universities, consisting of:  two  
mathematics education experts, three psycho-
metric experts, one educational psychologist, 
and two experts on teacher training. The as-
pects assessed included: blue-print and indi-
cators, clarity of the instruments, and the mo-
del development. The FGD results obtained 
content validity (content validity coefficient) 
through Aiken validity (Aiken, 1985, p. 132; 
Azwar, 2013, p. 134) was 0.71, meaning that 
the instrument could be used for collecting 
data. 

The third stage was the limited testing. 
This activity involved 32 people, consisting of 
22 mathematics teachers (of three districts in 
the province) and seven principals and three 
supervisors. The results of this readability test 
obtained a score of 4.13 which means that the 
instrument could be used. 

The fourth stage was the revision or im-
provement. Based on the expert judgement  
in FGD and the limited testing,  revision was 
done to improve the instrument in accord-
ance with the input and advice from the ex-
perts. The fifth stage was the extended test-
ing. In this case the test subjects were as many 
as 274 mathematics teachers in the Special 
Region of Yogyakarta. 

The sixth stage was the final product 
and its use. The data from the extended test-
ing were analyzed by using Lisrel 8.80 through 
the the first order and the second order analy-
sis of CFA in order to obtain a suitable con-
struct between the model and data. Based on 
this instrument, the researchers employed it 
for mapping the level of mathematics teacher 
self-efficacy.    

Population and Sample 

The population of this research was 
junior high school mathematics teachers, by 
referring to the data of the Provincial Educa-
tion Department of Yogyakarta in 2012. It 
consisted of 816 junior high school mathema-
tics teachers. Using the proportionate random 
sampling technique (Cohran, 2010, p. 85) the 
researcher established a sample of 274 teach-
ers, consisting of 38 teachers from Yogyakarta 
City, 85 from Sleman, 70 from Bantul, 38 
from Kulonprogro, and 43 from Gunung-
kidul. The sample size in the CFA analysis 
was determined by the number of the ob-
served variables or items. According to Hair, 
Black, Babin, and Anderson (2006), for the 
sample size, it is recommended to use the esti-
mates of the Maximum Likelihood (ML) at 
100-200.  
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Data Analysis Technique 

In data analysis, Confirmatory Factor 
Analysis (CFA) consisting of first-order and 
second order with the software of Lisrel 8.80 
was used. The evaluation criteria for the mo-

del fit were by p-value on Chi-square (2) and 
the Root Mean Square Error of Approxima-
tion (RMSEA). The model was declared fit if 

the p-value was greater than Chi-square (2); 

was not significant if p-value  0.05, meaning 
there is no significant difference between the 
model with the data (Joreskog & Sorbom, 
2003, p. 128). The evaluation model with the 
RMSEA was expected to show the RMSEA 

value of  0.05 for the model considered as 

close to or the RMSEA value of  0.08 for a 
model declared as a good fit model. Further-
more, the fit instrument construct was used to 
map the level of mathematics teacher self-
efficacy, referring to the score of Mathematics 

Teacher Self-efficacy  (X): X    1 (low 

category),   1    X + 1 (medium 

category), and  + 1  X (high category). 

Findings and Discussion 

The First Order Analyisis 

Dimension of Personal Efficacy (PE) 

This dimension consists of three indica-
tors: mathematics self-concept, math anxiety 
and internalizing the source of efficacy. PE 
consisted of 25 items, the number of the 
items might decrease gradually in the the first 
order analysis for obtaining a fit model. Items 
V2, V5, V6, V7, V9, and V10 were eliminated 
because the t-value of the loading factor < 
1.96. Items V24 and V25 were also eliminated 
because of a negative loading factor value. 
Items V3, V13, V18, V19, V20 and V23 
errors were eliminated because they shared a 
variance among items as the cause of the 
goodness of fit value was not a significant 
dimensional construct. 

The result  of the first order analysis of 
CFA showed that the model was fit to the 
data by obtaining   the Chi-Square = 53.61 df 
= 44 p-value = 0.15201 and RMSEA = 0.020. 
The number of items decreased from 25 items  
into 11 items, with the loading factor of 0.19 

to 0.64. So the items on the dimensions of PE 
were 11 items, namely items V1, V4, V8, V11, 
V12, V14, V15, V16, V17, V21, and V22. 

Dimension of General Teaching Efficacy  

This dimension consited of four indica-
tors: pedagogy content knowledge, classroom 
management, student engagement, and paren-
tal involvement. GTE consisted of 26 items, 
the number of item might decrease gradually 
in the first order analysis for obtaining a fit 
model. Items V29 and V30 were eliminated 
because the t-value of the loading factor 
<1.96. Items V26 and V43 were also elimi-
nated because it had an error value variance 
greater than the value of the loading factor 
which caused the goodness of fit value was 
not significant. 

The result of the first order analysis of 
CFA showed that the model was fit to the 
data by obtaining Chi-Square = 66.59; df = 
54, p-value = 0.11670 and RMSEA = 0.029. 
The number of the items decreased from 26  
items into 12 items with the loading factor of  
0.22 to 0.71. Thus, the number of the fit items 
in dimensions  of GTE  was 12 items, namely 
items V28, V31, V35, V38, V41, V44, V45, 
V47, V48, V49, V50, dan V51.  

Dimension of Subject-matter Teaching Efficacy 
(STE) 

This dimension consisted of three indi-
cators: knowledge of junior high school math-
ematics content, teaching strategies, and fos-
tering student mathematical power. STE  con-
sisted of 33 items, the number of items might 
decrease gradually in the first order analysis 
for obtaining a fit model. Items V52, V56, 
V57, V58, V66, and V67 were eliminated be-
cause the value of t loading factor < 1.96. The 
items that were removed were Items V53, 
V54, V59, V60, V61, V62, V65, V68, V69, 
V70, V71, V74, and V78 because the error of 
variance was much greater than the value of 
the factor loading, causing the value of good-
ness of fit not significant. 

The result of the first order analysis of 
CFA showed that the model was fit to the 
data by obtaining Chi-Square = 24.49; df = 
20; p-value = 0.2216, RMSEA = 0.029. The 
number of the items decreased from  33 items 
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into 13 items with the loading factor from 
0.22 to 0.40. Thus, there were 13 items left in 
STE‟s dimensional. They were items V55, 
V63, V72, V73, V75, V76, V77, V79, V80, 
V81, V82, V83, and V84. 

Dimension of Outcome Efficacy (OE) 

The dimension of Outcome Efficacy 
(OE) consisted of three indicators, namely: 
student achievement, building mathematics 
attitude, and the continouing study. OE con-
sisted of 10 items, and the number might de-
crease gradually in the first order analysis for 
obtaining a fit model. All items had a t-value 
of loading factor > 1.96 and no negative load-
ing factor value. However, items V86 and 
V91 were eliminated because they had a value 
of error variance much greater than the value 
of the loading factor, causing the value of 
goodness of fit not significant.   

The result of the first order analysis of 
CFA showed that the model was fit to the 

data by obtainng  Chi-Square = 14.60; df = 9; 
p-value = 0.10256; RMSEA = 0.048. The 
number of the items decreased from 10 items 
to eight items, with the loading factor from 
0.32 to 0.42. Therefore, the number of items 
was reduced to 8 items, namely V85, V87, 
V88, V89, V90, V92, V93 and V94. 

The Second Order Analysis 

Based on the items obtained in each di-
mension in the first order analysis, the second 
order analysis of CFA was done. Several si-
mulations and iterations among these dimen-
sions were done for obataining a fit model,  
such as: PE and GTE; STE and OE; dimen-
sions of PE, GTE, and dimension STE. Final-
ly, iterations of the next dimensions of PE, 
GTE, STE, and OE, derived a construct mo-
del that was fit to the data, as presented in 
Figure 3. 

 

Figure 3. Path diagram of the second order analysis output 
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Table 1. Results of the second order CFA of the instrument of junior mathematics teachers‟ self-
efficacy with 25 items 

Item Loading Factor t-value R2 Result 

Dimension:  PE     
Item 8 0.40 --- 0.19 Reference Item 
Item 11 0.61 2.68 0.37 Item Fit 
Item 14 0.58 2.62 0.30 Item Fit 
Item 15 0.48 2.47 0.25 Item Fit 
Item 16 0.65 2.63 0.42 Item Fit 
Item 17 0.66 2.67 0.44 Item Fit 
Item 22 0.42 2.53 0.21 Item Fit 

Dimension:  GTE     
Item 28 0.57 --- 0.33 Reference Item 
Item 31 0.42 6.41 0.18 Item Fit 
Item 35 0.59 7.20 0.35 Item Fit 
Item 44 0.55 6.05 0.30 Item Fit 
Item 45 0.62 6.70 0.38 Item Fit 
Item 47 0.52 5.48 0.27 Item Fit 
Item 48 0.64 7.65 0.41 Item Fit 

Dimension:  STE     
Item 63 0.62 -- 0.39 Reference Item 
Item 72 0.48 6.04 0.23 Item Fit 
Item 73 0.56 8.11 0.31 Item Fit 
Item 75 0.52 7.68 0.28 Item Fit 
Item 77 0.66 8.71 0.43 Item Fit 
Item 81 0.56 8.35 0.31 Item Fit 
Item 84 0.64 8.42 0.41 Item Fit 

Dimension:  OE     
Item 87 0.52 -- 0.28 Reference Item 
Item 89 0.78 8.17 0.60 Item Fit 
Item 90 0.76 8.00 0.57 Item Fit 
Item 94 0.69 7.31 0.48 Item Fit 

 
The results of the tests performed on 

the measurement model of the second order 
analysis of CFA on 54 items resulted in p 
value = 0.12824 (p> 0.05) and RMSEA = 
0.019 (RMSEA <0.05). Based on the data, p-
value and RMSEA were successfully met so 
that it could be concluded this model was 
really fit with the data. The RMSEA value of 
0.019 indicates that the model is very fit. In 
other words,  all  25 items are valid indicators 
for measuring the instrument construct of 
self-efficacy of junior high school mathema-
tics teachers. These results also showed that 
25 items measured a latent variable, which 
was the self-efficacy of  mathematics teachers. 
It was concluded that self-efficacy measure-
ment instrument for mathematics teachers 
met unidimensionality assumptions. Table 1 is 
the table of all fit items of the results of sec-
ond order CFA for measuring of junior high 
school mathematics teacher self-efficacy. 

Based on the t-value of the second or-
der CFA testing, it was known that all of the 

items were fit to measure junior high school 
mathematics teacher self-efficacy  because the 
whole t-value was greater than 1.96. From 
Table 1, it is also noted that Item 89 has the 
highest contribution to the measuring instru-
ment with the loading factor of 0.78, while 
Item 15 gives the smallest contribution to the 
loading fator of 0.38. 

Mapping of Mathematics Teacher Self-Effica-
cy  

The degree or level of mathematics 
teacher self-efficacy was obtained from the 
interpretation of the scores of an individual 
mathematics teacher  as many as 274 teachers 
within 25 fit items. The scores obtained in the 
questionaire are raw scores, which need to be 
converted first into z-standard score, with μ = 

0, and  = 1. However, because the standard 
z-scores allow their negative score, then for 
the ease of readability and interpretation, they 
need to be converted into t-score,with  μ = 
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50, and  = 10. The result of the conversion 
of the scoring through a simple program MS 
Excel, and which referred to the categoriza-
tion, as presented in the data analysis, shows 
the obtained mapping of mathematics teacher 
self-efficacy  for  each diemnsion as in Table 
2. Meanwhile, the percentage of  respondents‟ 
MTSE level  is shown  in Figure 4. 

Discussion 

The results of the analysis of the second 
order with Chi-Square = 297.58; df = 271; p-
value = 0.12824; RMSEA = 0.019; 25 out of 

54 items are with the factor loading () of 
each dimension PE, GTE, STE, and OE con-
secutively being 0.46; 0.84; 0.89 and 0.92. 
Thus it can be said that the model was fit to 
the data.  

Dimension of Personal Efficacy (PE) 

  The dimension of Personal Efficacy 
contains three indicators, from the initial 11 
items (the first order) it decreases to 7 items 

(the second order).  Those three indicators in-
clude (a) mathematics self-concept, with item 
descriptors: efficacy of the ability to provide 
necessary information known to the students 
in learning mathematics (V8); (b) mathematics  
anxiety, item descriptors; efficacy on the read-
iness of the teachers when they would teach 
mathematics (V11), tranquility or comfort du-
ring mathematics learning (V14), the level of 
concern toward the material that was not be 
acquired (V15), having difficulty in concen-
trating while teaching mathematics (V16), and 
concerns if there were other people observing 
their teaching (V17); (c) the internalization of 
the source of efficacy, with efficacy item des-
criptor against social persuasion such as: invi-
tations, suggestions, and verbal advice from a 
colleague which can push them to perform 
task (V22). 

 

 

 

Table 2. Frequency recapitulation of mathematics teacher self-efficacy (MTSE) level for each 
dimension  

Category 

Dimensions/Factors  
MTSE PE GTE STE OE 

Low(L) 82 94 94 93 93 
Medium (M) 192 179 181 170 178 

High (H) 0 2 4 1 4 

Total Number  274 

 

 

 

Figure 4. Graphic of Percentage MTSE level 

 

64.96% 

33.94% 

1.46% 
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Dimension of General Teaching Efficacy (GTE)  

General Teaching Efficacy dimension 
contains four indicators (from the initial 12 i-
tems (the first order) decreasing to 7 items 
(the second order)). Those four indicators are: 
(a) pedagogy content knowledge of mathema-
tics, with item descriptors including efficacy 
of ability to apply appropriate learning strate-
gies in classroom practice (V28); (b) class-
room management, with item descriptor effi-
cacy toward abilities including students‟ drive 
to obey the rules in class (V31), explanation 
of the steps that must be performed by stu-
dents in learning inside and outside the class-
room (V35); (c) students‟ engagement with 
descriptor item efficacy toward abilities which 
help students to be actively involved in fun 
and meaningful learning (V44), maintain or 
restore the students‟ attention to stay focused 
on the material presented (V45), enhance stu-
dents' understanding (V47) and assure the 
students that they can perform for completing 
the lesson task at school well (V48). 

In GTE dimensions, there actually exist 
one more indicator, that is promoting the pa-
rental involvement in helping their children 
learning mathematics. At the time of the first-
order analysis of GTE, all of the three items 
representing this indicator exist, but unfortu-
nately on the second order CFA three items 
are forced to be eliminated to fit its models. 
In this study, the respondents might argue 
that the indicators were not required to mea-
sure mathematics teacher self-efficacy. Thus, 
in other words, the respondents believed that 
parental involvement might not help their 
children learning. The existence of out-of-
school learning guidance, additional lesson, or 
private lesson would replace this role.   

Dimensions of Subject-matter Teaching Efficacy 
(STE) 

The dimensions of STE (Subject-matter 
Teaching Efficacy) consist of three indica-
tors. The initial 13 items (the first order) de-
creased to 7 items (the second order). Those 
three indicators are: (a) the strategy of mathe-
matics  teaching,  with  item descriptors being 
the efficacy toward the ability to guide stu-
dents in using a representation of an image, 
and symbol for mathematics learning (V63); 

(b) fostering students‟ mathematical  power, 
with item descriptors being the efficacy in 
abilities to capture gaps between students‟ ca-
pability and competencies expected (V72), 
guiding students in examining the true rela-
tionship between one statement and others 
(V73), guiding students in developing a con-
jecture from available premises (V75), design-
ing learning that encourages students to ap-
preciate the benefits of mathematics (V77), 
managing the provision of questions to stu-
dents (V81), and efficacy toward the ability to 
provide questions to students relating the idea 
of mathematics and its applications (V84). 

In fact, there is one more indicator in 
STE dimension, that is acquiring  mathema-
tics content knowledge. At the time of first-
order analysis of GTE, there is one out of five 
items as a representation of this indicator, but 
in the second order CFA, one item was forced 
to be eliminated to fit its models. It means 
that in this study, these indicators were not 
required to measure mathematics teachers‟ 
self-efficacy. In other words, acquiring the 
mathematics content knowledge only by ask-
ing thorugh questionaire is not enough. Using 
a test to measure this domain is more reason-
able. The existence of Teacher Competency 
Testing would support the absence of this 
indicator. 

Dimension of Outcome Efficacy (OE) 

 The dimension of Outcome Efficacy 
(OE) consists of three indicators, the initial 
eight items (the first order) decrease to four 
items (the second order). Those three indica-
tors include: (a) student achievement, with i-
tem descriptor efficacy against the ability to: 
guide students to succeed in the mathematics 
contest or mathematics olympiad in district 
region (V87), (b) bulid a mathematics atti-
tudes, with items descriptor belief that mathe-
matics learning done by the teacher is to pro-
mote students‟ critical logical thinking  and to 
be consistent (V89), efficacy toward the belief 
that learning is done to guide the students to 
be honest, disciplined and responsible (V90), 
(c) continouing study, with item descriptor 
efficacy toward the belief that learning is done 
to be able to equip students to practice prob-
lem solving in their future life (V94).  
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Based on the discussion, a framework 
of a construct for junior high school mathe-
matics teacher self-efficacy in the Special Re-
gion of Yogyakarta could be made, consisting 
of four dimensions. The first dimension is 
Personal Efficacy (PE) with a loading factor 

(=0.41), consisting of indicators including 
mathematics self-concept, mathematics anxie-
ty, and also internalization source of efficacy. 
The second dimension is General Teaching 

Efficacy (GTE) with a loading factor ( = 
0.84), consisting of indicators including peda-
gogy content knowledge, classroom manage-
ment, and student engagement. The third di-
mension is Subject-matter Teaching Efficacy 

(STE) with a loading factor (=0.89), consist-
ing of indicators including teaching strategies 
and fostering students' mathematical power. 
The fourth dimension is Outcome Efficacy 

(OE) with a loading factor (=0.92), consist-
ing of indicators including student achieve-
ment, building mathematics attitude, and con-
tinuing study. 

Mapping of Mathematics Teacher Self-Effica-
cy  

Figure 4 shows that the percentage of 
mathematics teacher self-efficacy is 1.46% in a 
high category, 64.96% in a medium category, 
and 33.94%  in a low category. With the hope 
of an ideal efficacy of mathematics teachers 
reaching high categories, as many as 98.54% 
of mathematics teachers should be enhanced 
for high category efficacy.  

In order to give an idea of the profile of 
mathematics teacher self-efficacy in these cat-
egories and to make it easier to follow up the 
results of measurements of efficacy in the 
process of continuing professional develop-
ment of mathematics teachers, and refer to 
the indicators and items of MTSE which have 
been fit and significant, Table 3 is a general 
description of MTSE (Mathematics Teacher 
Self-Efficacy) profile. 

 

Table 3. General description of mathematics teacher self-efficacy 

MTSE Category Description of MTSE 

Low 
(Score: 24.96 – 49.92) 

a. Not sure: the importance of understanding and the role of mathematics self-
concept, overcoming math anxiety, and internalization of the sources of self-
efficacy, in carrying out the task of teaching responsibility.  
b. Not sure: able to master knowledge of the pedagogical substance, class-room 
management, and  students engagement 
c. Not sure: able to perform mathematical learning strategies and fostering 
students' mathematical power. 
d. Not  sure: able to improve student achievement, students' mathematical 
attitudes, as well as provisions for the continuation of the study at the next level. 

Medium 
(Score: 49.93 – 74.88) 

a. Sure: the importance of understanding and  the role of mathematics self-
concept, overcoming math anxiety, and internalization of the sources of self-
efficacy, in carrying out the task of teaching responsibility. 
b. Sure: able to master knowledge of the pedagogical substance, classroom 
management, and  students engagement 
c. Sure: able to perform mathematical learning strategies  and fostering stu-dents' 
mathematical power. 
d. Sure: able to improve student achievement, students' mathematical atti-tudes, 
as well as provisions for the continuation of the study at the next level. 

High  
(Score: 74.89 – 100.00) 

a. Very Sure: the importance of understanding and the role of mathema-tics self-
concept, overcoming math anxiety, and internalization of the sources of self-
efficacy, in carrying out the task of teaching responsibility. 
b.Very Sure: able to master knowledge of the pedagogial substance, class-room 
management, and  students engagement 
c. Very Sure: able to perform mathematical learning strategies and foster-ing 
students' mathematical power. 
d. Very Sure: able to improve student achievement, students' mathematical 
attitudes, as well as provisions for the continuation of the study at the next level. 
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Conclusion and Suggestions 

Based on the findings, some conclu-
sions are drawn. First, the results in the se-
cond order analysis of the construct of the in-
strument for measuring the self-efficacy of ju-
nior high school mathematics teachers in the 
Special Region of Yogyakarta shows the mo-
del is fit to the data, indicated by Chi-Square 
= 297.58; df = 271; p-value = 0.12824; 
RMSEA = 0.019, from 54 items, 25 items ob-

tained with factor loading () each dimension 
PE, GTE, STE, and OE consecutively are: 
0.46; 0.84; 0.89 and 0.92. 

The construct of the instrument for 
measuring self-efficacy of junior high school 
mathematics teachers in the Special Region of 
Yogyakarta consists of four dimensions. First, 
the dimensions of Personal Efficacy (PE) 

with a loading factor (=0.41) with indicators: 
mathematics self concept, mathematics anxie-
ty, and the internalization source of efficacy. 
Second, the dimensions of General Teaching 

Efficacy (GTE) with a loading factor ( = 
0.84) with indicators: pedagogy content know-
ledge, classroom management and students 
engagement. Third, the dimensions of Sub-
ject-matter Teaching Efficacy (STE) with a 

loading factor (=0.89) consisting of indica-
tors: teaching strategies and fostering stu-
dents' mathematical power. Fourth, Outcome 
Efficacy (OE) dimension with a loading fac-

tor (=0.92), with indicators: student achieve-
ment, building mathematics attitude, and the 
continouing study. 

The results of the mapping of the self-
efficacy of mathematics teachers in the Spe-
cial Region of  Yogyakarta show that 43.07% 
of the teachers are categorized as low, 55.47% 
are categorized as moderate, and 1.46% are in 
high category. 

Besides, some suggestions are pro-
posed. First, further research or advanced 
analysis needs to determine the relationship 
between mathematics teacher self-efficacy and 
teacher performance. Second, research or fur-
ther analysis is required to find out how in-
struments are constructed for senior or voca-
tional high school mathematics teachers. 
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Abstract 
The study aimed at developing an assessment model of Islamic religion teacher personality com-
petence consisting of: (1) instrument constructs; (2) instrument characteristics; and (3) assessment 
characteristics. The method implemented in the study was research and development, developed 
by Borg & Gall. The instrument validation was conducted by experts through expert judgement 
continued by means of V-Aiken formula. The first experiment of the instrument involved 50 
Islam religion education teachers, 50 non-Islamic religion education teachers and 50 students. 
The results from the first experiment were analyzed by means of EFA in order to prove the 
validity of the instrument construct. The second experiment of the instrument involved 200 
Islamic religion education teachers, 200 non-Islamic religion education teachers and 200 students. 
The results of the second experiment were analyzed by means of CFA in order to prove the 
validity of the instrument constructs. The results of the study showed that: (1) the instrument 
construct of teacher personality consist of the al-‘Iffah, al-Syaja’ah, al-Hikmah and al-‘Adalah 
dimensions; (2) the results of the CFA analysis show that there is a compatibility between the 
model and the empirical data; and (3) the assessment guidelines are effective and good.  
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Introduction  

Teachers have an important role in 
shaping students’ personality and internalizing 
moral values to be implemented by the stu-
dents. Like parents, teachers not only educate 
and teach students, but also are responsible to 
shape them to be better persons.  

Teaching refers to a series of activities 
that include teachers’ activities, students’ 
activities, and learning processes. All of the 
three aspects have dynamic interaction from 
one to another. Interaction in the teaching 
process is very complex and, therefore, inter-
action is defined as the teachers’ procedures 

or behaviors (Mouly, 1973, p. 1). Such dynam-
ic interaction should be able to encompass the 
ethical values and the behavioral esthetics 
within the students’ behaviors in encountering 
the life challenges of their community. 

Based on the report of the Commission 
of Indonesian Children Protection (Komisi Per-
lindungan Anak Indonesia, KPAI) released in 
their official website on June 14th, 2015, from 
2007 to 2014, there was a significant increase 
within the data of violence against children. In 
addition, based on the results of the moni-
toring and evaluation conducted by the same 
commission in 2012, the percentage of vio-
lence against children was 87.60% from nine 

http://dx.doi.org/10.21831/reid.v3i1.14029
http://dx.doi.org/10.21831/reid.v3i1.14029
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provinces in the Republic of Indonesia and 
29% of the violence case was the violence 
committed by teachers to students. 

The significant role and responsibilities 
that teachers have within the educational pro-
cess encourage the government to improve 
and develop the teachers’ professional com-
petencies. The concrete form of the govern-
ment’s effort is the issuance of the Law No. 
14 Year 2005 of Republic of Indonesia about 
Teachers and Lecturers (2005) and the Gov-
ernment Regulation Number 13 Year 2015 
regarding National Education Standards (the 
second amendment was under the Regulation 
of the Government of Republic of Indonesia, 
No. 32 Year 2013, on National Education 
Standard (2013). The teacher competencies 
include: pedagogic, personality, professional, 
and social competencies. 

Teachers then will be referred to as 
educators and should have academic qualifi-
cations and competencies as teaching agents, 
should be physically and mentally healthy and 
should have the capacity to manifest the 
objectives of national education. Teachers’ 
competencies are formally proven by the cer-
tificates of educator that will be held after the 
completion of certification examination. 

The implementation of teacher certifi-
cation should be attended by all of the teach-
ers who have not held the certificate of 
educator and who still actively teach in the 
schools under the direction of Ministry of 
Education and Culture except for the teachers 
of Religion education. The competencies of 
Islamic religion education teachers in the ele-
mentary and secondary education levels as 
well as in the early childhood education 
according to the Regulation of Minister of 
Religion Affairs of Republic of Indonesia, 
No. 16 Year 2010, on the Management of 
Religion Education at Schools (2010) include: 
pedagogic, personality, social, professional, 
and leadership competencies.  

The assessment process for the teach-
ers’ competence fulfillment has not touched 
the personality competencies. The materials 
of the competence test for religion education 
teachers that has been conducted in online 
manner take the form of multiple choice i-
tems and objective test items with four op-

tions and the materials cover 30% of the 
pedagogic competence and 70% of the pro-
fessional competence. The teachers who have 
passed the competence examination should 
attend the Teacher’s Professional Training 
and Education Program (Pendidikan dan La-
tihan Profesi Guru, PLPG) or the Teacher’s 
Professional Education Program (Pendidikan 
Profesi Guru, PPG) conducted by the accred-
ited and certified LPTK institutions.  

The term competence refers to capacity 
or capability. It is defined as the fundamental 
characteristics that one possesses in adapting 
himself or herself to the required criteria for 
effective and superior performance in accord-
ance with the job and community demands 
(Spencer & Spencer, 1993, p. 9). The two 
statements imply that competence is an indi-
vidual’s characteristics in accomplishing his or 
her duty. 

The characteristics of an individual are 
associated with the performance and are indi-
cated by motives, traits, self-concept,  know-
ledge and skills. Specifically, Spencer and 
Spencer (1993, pp. 9–11) mention five charac-
teristics within the competence: (1) motives, 
which refer to the objects that an individual 
thinks, that an individual desires and that en-
courage an individual to perform an action; 
(2) traits, which refer to the derivative charac-
teristics in the form of an individual’s physical 
characteristics and responses toward situa-
tions and information; (3) self-concept, which 
consists of individual’s attitudes, values and 
self-impression; (4) knowledge, which refers 
to all information and knowledge that an indi-
vidual has in certain domains; and (5) skills, 
which refer to the capacity in performing a 
task both mentally and physically. 

Personality is one of the five compe-
tencies that must be mastered by an Islamic 
religion teacher. The personality of a teacher 
is apparent from: the actions that are in ac-
cordance with the Indonesian’s national reli-
gion; the legislative, social, and the cultural 
norms; his or her appearance as an honest 
person, a nobel person, and a good role mod-
el for the students and the community; his or 
her self-appearance as a settled, stable, ma-
ture, wise, and dignified person; the possesion 
of working ethos, high responsibility, pride in 
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being a teacher, and self-confidence; and the 
respect toward teacher’s code of conduct. 

The term personality is derived from a 
Latin word, persona, meaning a mask used by 
the actors in a game or a stage. Cattel (1965, 
p. 27) states that personality is the basis of an 
individual’s behaviors in overcoming a situa-
tion and has been performed under full con-
sciousness. Further, according to Allport in 
Aiken (1999, p. 22), personality is a dynamic 
organization of psycho-physical individual 
processes that define the peculiar manner of 
an individual in adjusting himself or herself 
toward his or her neighborhood. From both 
statements, the researchers may conclude that 
personality is a peculiar behavior of an indi-
vidual in adjusting himself or herself to the 
neighborhood. 

In Islam, as stated by Wahab (2010, p. 
1), personality is defined as nobility. In Ara-
bic, personality has been shown by the word 
sulukiyyah (behavior), khuluqiyyah (nobility), 
infi’aliyyah (emotion), jasadiyyah (physics), 
qadarah (competence) and muyyul (interest). It 
is defined as khuluqiyyah (nobility) which refers 
to the behavior or the will. Behavior is an 
action that has been performed repetitively 
(Amin, 1975, p. 74). Therefore, personality is 
a will-based action performed repetitively so 
that the action will turn into a habit. 

Rajab (1961, p. 21) defines personality 
as al-thab’u (characters) and as al-sajiyah (habit/ 
al’adah). Al-thab’u itself is defined as the inter-
nal description that resides within the human 
beings. The internal description refers to all of 
the matters that have been created by Allah 
SWT, God The Almighty, since they were 
born. On the contrary, al-sajiyah or the habit/ 
al’adah refers to the results of integrating the 
humane characters and the performed activ-
ities. Such opinion an has asserted that per-
sonality refers to the actions performed by an 
individual that may reveal his or her charac-
ters. 

The Islamic personality refers to the 
Islamic normative teachings-based attitude or 
the personality that has been conducted by a 
Moslem both individually and also socially 
(Muhaimin, 2005, pp. 273–274). From the 
statement, it can be concluded that the in-
tended attitude or behavior refers to the ac-

tion which is based on the religious norms 
and regulations.  

According to Prihatini, Mardapi, and 
Sutrisno (2013, p. 349), personality is fre-
quently associated with the moral or habit 
that has been perceived and performed and, 
specifically, personality is also associated to 
knowledge regarding moral. A person with 
good personality is frequently referred to as a 
person with good moral behaviors and, simi-
larly, a person with bad personality is fre-
quently referred to as a person with bad moral 
behaviors. Therefore, there should be a moral 
reference. 

The word teacher in Arabic is addressed 
by several words that mean profession namely 
mudarris, muallim, murabbi and muaddib. These 
words have similar meanings but different 
characteristics. In the dictionary of Mu’jam al-
Wasith (Anis, 1972, p. 526), mudarris is derived 
from the root form darasa that means to study 
and, therefore, the term mudarris is defined as 
a person who teaches lessons to students. 
Then, mu’allim is derived from the root form 
‘allama that means to tell or to inform and, 
therefore, the term mu’allim is defined as a 
person who delivers knowledge. 

According to Muhaimin and Mujib 
(1993, p. 164), the term muaddib is derived 
from the root form addaba that refers to be-
haviors and, therefore, the term muaddib is 
defined as a person who teaches behaviors 
namely all kinds of movement, attitudes and 
deeds as well as good values based on the Is-
lamic teachings. From these definitions of a 
teacher, the researchers might conclude that a 
teacher is a person who delivers knowledge, 
skills or experiences to other persons so that 
the knowledge, skills, or experiences will be 
the basis for the students to actualize their 
attitude and behaviors. 

Al-Nahlawi (1995, p. 170) states that 
the main duty of a teacher is: (1) to purify, 
namely to serve as a purifier, a preserver, and 
a developer of human purity; and (2) to teach, 
namely to internalize the religious values and 
to transform the knowledge into human be-
ings. It might be inferred that the function of 
a teacher in the Islam religion education is to  
serve as the executor of transformation and 
internalization process of the values of Islam-
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ic teachings and knowledge in order to devel-
op the purity and the basic capacity that the 
students have in order to achieve the balance 
and the equality within all life aspects. 

The form of a teacher’s personality, ac-
cording to Daradjat (1982, p. 3), might be 
found from his or her appearance, words, so-
cialization, dressing manner and ways of deal-
ing with other people. The attitudes and be-
haviors of a religion teacher will describe the 
self-identity, the characters, and the person-
ality that he or she has. 

According to Asyari (1238, pp. 32–34), 
teacher’s personality is divided into three as-
pects namely: (1) the teacher’s ethics toward 
himself, namely, adhering himself or herself 
to Allah, being afraid of the Allah’s wrath, 
being careful to each word and action and 
paying attention to tawadhu; (2) the teacher’s 
ethics during the teaching process, namely, 
greeting the students as they enter the class-
rooms, having conversation with nice words, 
explaining the lessons that become promi-
nence and not raising the tone of voice; and 
(3) the teacher’s ethics to the students, name-
ly, delivering the knowledge only because of 
the order of Allah, avoiding the insincere atti-
tude, loving the students as loving his or her 
own self, and explaining the learning materials 
clearly. 

In addition, according to Miskawaih 
(2010, p. 24), the concept of personality is 
established through the four dimension of a 
Moslem’s personality, namely: (1) the dimen-
sion of al-‘Iffah (modesty); (2) the dimension 
of Syaja’ah (courage); (3) the dimension of al-
Hikmah; and (4) the dimension of al-‘Adalah. 

Al-‘Iffah (modesty) refers to the edu-
catedness of lust through the education of 
idea and syariat. The dimension of Al-‘Iffah 
might be internalized within human beings 
through the habituation since early childhood. 
The matters that might grow the dimension 
of Al-‘Iffah within an individual are: faith and 
piety, marriage, and embarrasment. 

Miskawaih (1398, p. 32) explains that 
there are 12 branches of prominence in the 
dimension of Al-‘Iffah, namely: (1) Al-haya, the 
self control for being afraid of committing 
bad action; (2) Al-da’ah, self-calmness when 
the desire appears; (3) Al-shabr, the desire of 

not being lured by the negative impact of deli-
ciousness; (4) Al-sakha, a balanced attitude in 
terms of gift; (5) Al-hurriyyat, self-prominence 
in attaining, providing, and refusing wealth 
under the appropriate manner; (6) Al-qana’at, 
attitude of being moderate in terms of food, 
drink and jewelry; (7) Al-damasah, the self-
inclination toward the good aspects and the 
immediate realization of the good aspects; (8) 
Al-intizham, the self-condition that values and 
arranges many aspects in a very good manner; 
(9) Husn Al-hady, the fond of decorating one’s 
self with the good aspects; (10) Al-musalamat, 
self-capacity to leave something that has bad 
consequence; (11) Al-waqar, the self-calmness 
when the demand of desire starts being de-
manded; and (12) Al-wara, the continuity in 
performing good deeds. 

Al-Syaja’ah, also known as courage, is 
one of the characteristics that an istiqamah has 
in fighting within the way of Allah. The in-
tended courage is not a baseless courage; in-
stead, the intended courage refers to the cour-
age in performing and encouraging the truth 
based on the religious values. A teacher is the 
leader in the classroom; as a leader, a teacher 
has authority in the implementation of learn-
ing activities. 

Miskawaih (2010, p. 30) states that there 
are nine characteristics of Al-Syaja’ah that a 
leader has, namely: (1) dignity (كبارالنفس/kibar 
al-nafs); (2) unyielding (النجدة/al-najdah); (3) 
calmness ( عامظهمةل /’idzmu al-himmat); (4) perse-
verance (الثبات/al-tsabat); (5) patience (الصبر/al-
shabr); (6) generosity (الحلم/al-hilm); (7) self 
restraint ( عدمالطيش /adam al-thaisy); (8) power-
fulness (الشحمة/al-syahamat); and (9) enormous 
durability/fond of hardworking (احتمال الكاد/ 
ihtimal al-kadd). 

Al-Hikmah is a self-condition that un-
derstands the right and wrong choice in all 
behaviors that have ikhtiar (choices). Hikmah 
as the main nobility, according to Al-Ghazali 
(1957, p. 20), refers to the capacity of an indi-
vidual in controlling the desire. Desire within 
oneself includes the rage and the lust. The ca-
pacity to control the desire will lead an indi-
vidual to the life happiness and success. 

The prominence that belongs to the Al-
Hikmah, according to Miskawaih (2010, p. 27) 
is as follows: (1) intelligence acuity (الذكاء/ad-
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zakaa); (2) memory durability (الذكر/ad-zikru); 
(3) rationality ( التعق  /at-ta’aqqul); (4) clear mind 
and agility (سرعةالفهم/sur’ah al-fahmi); (5) clear 
memory/understanding (صفاءالذهن/shofa al-
zihni); and also (6) easy studying (سهولة التعلم/ 
suhuulah at-ta’allum). An individual might a-
chieve the prominence through the know-
ledge and the learning perseverance. 

Al-‘Adalah, according to Al-Ghazali's 
view (1957, p. 31), refers to the success of hu-
man beings upon their action and they will be 
responsible for their actions. Justice, in the 
meantime, refers to the self-condition and 
self-strength in overcoming and mastering the 
emotion and lust in accordance with their 
needs. 

According to Miskawaih (2010, p. 28), 
the prominence that belongs to the Al-‘Adalah 
are as follows: (1) honesty ( قةصدال /ash-shidqah); 
(2) fondness of having association (الألفة/al-
ulfah); (3) fraternity establishment (صلةالرحم/ 
shilatu ar-rahim); (4) reward provision (المكافاة/ 
al-mukaafaah); (5) good working relationship 
 and (6) good ;(husnu asy-syirkah/حسن الشركة)
decision making (حسن القضاء/husnu al-qhada). 
An individual might achieve the prominence 
through the knowledge and the experience. 

The concept of Al-’Iffah in the study 
will be developed into five indicators namely: 
reluctance, politeness, piety, discipline and 
humbleness. Then, the concept of Al-Syaja’ah 
in the study will be developed into five indi-
cators namely: dignity, responsibility, gener-
ousity, patience, and self-restraint. Next, the 
concept of Al-Hikmah in the study will be de-
veloped into five indicators, namely: wide 
knowledge, rationality, creativity, criticality 
and optimism. Last but not least, the concept 
of Al-‘Adalah in the study will be developed 
into five indicators, namely: strictness, equal-
ity, not ruthlessness, honesty, and positive 
thinking. 

Method 

The study is categorized as research and 
development referring to the procedures of 
research and development proposed by Borg 
and Gall (1983, p. 772). The study aims to 
generate an assessment model for measuring 
the personality competence of an Islamic reli-
gion education teacher. 

The research and development model 
proposed by Borg & Gall was modified into 
several stages, namely: (1) information gath-
ering; (2) planning; (3) preliminary product 
development; (4) preliminary testing; (5) pre-
liminary product revision; (6) limited testing; 
(7) main product testing and revision; (8) ex-
panded testing; and (9) final revision. 

The study was conducted at several sen-
ior and vocational high schools in Bandar 
Lampung, Central Lampung and Southern 
Lampung, Indonesia. Preliminary testing was 
implemented in 14 senior/vocational high 
schools located in Bandar Lampung from 
January to February 2015. The second testing 
was conducted in 75 senior/vocational high 
schools located in the Province of Lampung 
from April to June 2015. 

The subjects in the study include Islam-
ic religion education teachers, non-Islamic re-
ligion education teachers and the students. In 
order to establish the sample, the researchers 
implemented purposive sampling technique 
based on several criteria (Borg & Gall, 1983, 
p. 248). The researchers’ consideration in es-
tablishing the sample was that the number of 
Islamic religion education teachers in each 
school was very limited. Then, the number of 
respondents in the final product testing was 
200 Islamic religion education teachers, 200 
non-Islamic religion education teachers and 
200 senior/vocational high school students. 

Procedures 

The research and development (R & D) 
was conducted in two stages, namely develop-
ment stage and experiment stage. The devel-
opment stage consisted of: (1) the preliminary 
study, including the information gathering and 
theoretical review; (2) planning, including the 
objective formulation and period planning, 
the fund and field officers; (3) initial design 
development, including the development of 
preliminary measurement draft and the pre-
liminary product revision; and (4) the expert 
validation, including the readability test and 
the instrument clarity. 

The second stage consisted of the first 
and second product testing that aimed at mea-
suring the model validity, reliability, compat-
ibility and the assessment of the model guide-
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line. The phases in the product testing con-
sisted of: (1) the first product testing; (2) the 
analysis and the first product revision; (3) the 
second product testing; (4) the analysis and 
the second product revision; (5) the instru-
ment printing; and (6) the guideline composi-
tion. 

Data, Instruments and Data Gathering Tech-
niques 

For the data gathering method, the re-
searchers utilized an observation sheet and 
questionnaire. The observation sheet was sub-
mitted through the observation on the non-
Islamic religion education teachers and the 
students regarding the personality of Islamic 
religion education teacher. The questionnaire 
was in the form of self-report, regarding the 
personality of the Islamic religion education 
teacher in relation to self-concept and per-
formance within the school. The Islamic reli-
gion education teachers were asked to fill in 
the questionnaire. 

The assessment instrument for the per-
sonality of Islamic religion education teacher 
was coded A, B and C. Instrument A and 
Instrument B were in the form of an obser-
vation sheet for the students and the non-
Islamic religion education teachers with the 
four-scale assessment. On the other hand, 
Instrument C was in the form of self-report 
for the Islamic religion education teachers 
with four-scale assessment. The results of the 
assessment provided by the students, non-
Islamic religion education teachers, and Islam-
ic religion education teachers were calculated 
in order to find the mean values that served as 
the basis for the final assessment of the per-
sonality of Islamic religion education teachers. 

Data Analysis Techniques 

The content validity test from the ex-
perts was based on the mean values and the 
V-Aiken analysis. The reliability of the instru-
ment for the assessment of the personality of 
Islamic religion education teachers used the 
following formula: Alpha Cronbach > 0.70 
(Nunally, 1981, p. 230). An item would be 
considered good if its factor loading is bigger 
than 0.30. Further, the cummulative presen-
tation shows the compatibility or the incom-

patibility to serve as an indicator if the num-
ber of presentation is > 50% (Solimun, 2002, 
p. 81). The factors that met the Eigenvalue > 
1.00 were the factors that might be imple-
mented as the indicators for a characteristic or 
a trait. 

The data analysis technique implement-
ed in the second product testing was the de-
scriptive statistical analysis by means of SPSS 
17.0 software and the Second-Order Confir-
matory Factor Analysis (Second-Order CFA) 
by means of 8.51 LISREL software. In add-
ition to testing the validity and the reliability, 
the confirmatory factor analysis was also im-
plemented in order to test the compatibility 
between the theoretical model and the empir-
ical data resulted from the field. According to 
Hair, Anderson, Tatham, and Black (2006, p. 
579), the confirmatory factor analysis might 
be implemented to analyze the construct of an 
amendment. 

The evaluation of the instrument of the 
teacher personality employed the analysis of 
the mean score with the ideal standard de-
viation for each assessed component and the 
ideal standard deviation referring to the modi-
fication model by Sudijono (2003, pp. 329–
339) as presented in Table 1. 

From the results of the mean score and 
classification of development results based on 
Table 1, the researchers evaluated the model, 
instrument, and assessment guideline by im-
plementing an evaluation standard as present-
ed in Table 2. 

Table 1. Assessment category 

No. Formula 
Score 
Mean 

Category 

1. X > X i + 1,8 x sbi >4.2 Very Good 
2. xi + 0,6 x sbi<X ≤  xi 

+ 1,8 x sbi 
>3.4 – 

4.2 
Good 

3. xi - 0,6 x sbi<X ≤  xi 

+ 0,6 x sƄi 

>2.6 – 
3.4 

Moderate 

4. xi - 1,8 x sxi<X ≤  Ẍi 
– 0,6 x sbi 

>1.8 – 
2.6 

Poor 

5. X ≤ X i - 1,8 X sbi ≤ 1.8 Very Poor 

Note: 

i (ideal mean) = ½ (ideal maximum score + ideal 

minimum score) 
sbi (ideal standard deviation) = 1/6 (ideal 
maximum score – ideal minimum score) 
X = empirical score 
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Table 2. The standards of model, instrument, 
and guideline evaluation 

No. 
Score 
Mean 

Category Conclusions 

1. >4.2 Very 
Good 

Might serve as an ex-
ample  

2. >3.4 – 
4.2 

Good Might be implemented 
without any revision  

3. >2.6 – 
3.4 

Moderate Might be implemented 
with minor revision  

4. >1.8 – 
2.6 

Poor Might be implemented 
with major revision  

5. ≤ 1.8 Very Poor Might not be imple-
mented  

Table 3. The final assessment for the 
personality competence of Islam religion 

education teacher 

No. 
Score 
Mean 

Category Personality Criterion 

1. ≥ 2.6 – 
4.0  

Relevant Good Personality/                                   
Al-Akhlak al-

Mahmudah 
2.   ≥ 1.6 

– 2.5 
Irrelevant Less Good 

Personality/Al-Akhlak 
al-Madzmumah 

 
The assessment of the personality com-

petence of Islamic religion education teachers 
referred to al-akhlaq al-mahmudah (good per-
sonality) and al-akhlaq al-madzmumah (worse 
personality). The formulation proposed by 
Lawshe (1975, p. 5) that had usually been im-
plemented to decide the relevant and irrele-
vant items on the process of quantifying con-
sensus in the research and development a-
nalogized the criteria that had been relevant to 
those of al-akhlaq al-mahmudah (good personal-
ity) and of al-akhlaq al-madzmumah (worse per-
sonality). The system of final assessment of 
the personality competence of Islamic religion 
education teachers is presented in Table 3. 

In the study, the criteria of model fit-
ness determination referred to the criteria of 
fitness index in the form of Chi Square and 
Root Mean Square Error of Approximation 
(RMSEA). The probability of Chi Square in 
the testing was expected not to be significant 
(p > 0.05) in order that the model would be 
fit into the data. The second fitness index was 
the Root Mean Square Error of Approxima-
tion (RMSEA) < 0.08 which indicated that 
the model was fit. The criteria for determining 
the model fitness is presented in Table 4. 

Table 4. Goodness of Fit Index 

No. Index 
Cut 
of 

Value 
Note 

1. Chi-Square (χ2)  Small n=100-200. χ2 
and df are not 
significantly 
different 

2. Probability (ρ) ≥ 
0.05 

3. Root Mean Square 
of Error Approxi-
mation (RMSEA) 

≤ 
0.08 

For huge n 

4. Goodness of Fit 
Index (GFI) 

≥ 
0.90 

Maximum 1 

Source: Solimun (2008, p. 80). 

Findings and Discussion 

The development of the assessment 
model was conducted by performing several 
activities that had been arranged systematical-
ly, starting from the theoretical review, the 
empirical review to the field survey. As a re-
sult, these activities generated the concept of 
assessment instrument for the Islamic religion 
education teachers’ personality competence. 

The results of the theoretical review in 
the preliminary study are categorized into four 
dimensions of teacher personality based on 
the four main points of nobility in Islam, 
namely: al-‘Iffah (modesty), al-Syaja’ah (cour-
age), al-Hikmah (wisdom) and al-‘Adalah (jus-
tice). 

The dimension of al-‘Iffah includes em-
barrasment, politeness, piety, discipline and 
humbleness. The dimension of al-Syaja’ah 
consists of dignity, responsibility, generosity, 
patience, and self-restraining. Next, the di-
mension of al-Hikmah covers wide know-
ledge, rational thinking, creativity, critical 
thinking and optimism. Last but not least, the 
dimension of al-‘Adalah covers assertiveness, 
non-favoritism, non-arbitrariness, objectivity, 
and positive thinking. 

The initial draft of the instrument with-
in the preliminary study was discussed with 
the educational practitioners namely: Islamic 
religion education lecturers, Islamic religion 
education teachers, non-Islamic religion edu-
cation teachers and students (for the reability 
test). From the results of the discussion, the 
researchers made the initial draft for the 
assessment of the personality of Islamic reli-
gion education teachers. 
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Then, the results of practitioner review 
in the preliminary stage were validated by ex-
perts consisting of Tasawuf/spiritual experts, 
Islamic education science experts, and mea-
surement and evaluation experts. From the re-
sults of the expert judgement or the expert 
agreement (within the expert validation), the 
researchers attained a feedback on the instru-
ment content, instrument readability, language 
and punctuation use, composition method 
and arrangement of each dimension. These 
activities were also conducted in order to vali-
date the products that are in the form of 
procedures, instruments, and also guidelines 
on the model implementation in the second 
stage. 

The results of the expert judgement 
were analyzed descriptively in order to view 
the mean score and the analysis was contin-
ued by the content validity testing. For the 
content validity testing, the researchers imple-
mented the V-Aiken formula in order to cal-
culate the content validity of the personality 
instrument. The results of the expert judge-
ment are presented in Table 5. 

Based on the mean and the results of 
content validity test with the V-Aiken pre-
sented in Table 5, the assessment instrument 
is accepted and has already possessed the cri-
teria of goodness, sufficiency and implement-
ability. After the researchers revised the in-
strument based on the experts’ suggestions 
and opinions, they defined the fixed hypo-
thetical constructs of personality into four di-
mensions and each dimension has five indi-
cators.  

The next stage in the study was field 
testing, which was performed twice; the first 
field testing is the limited scale testing, while 
the second field testing is the expanded scale 
testing. The first field testing was performed 
in 14 senior/vocational high schools located 
in Bandar Lampung. The subjects in the first 
field testing were 50 students, 50 non-Islamic 
religion education teachers, and 50 Islamic 
religion education teachers. The data were a-
nalyzed by means of Exploratory Factor 
Analysis (EFA) in order to prove the validity 
of the instrument construct and the results of 
the analysis is presented in Table 6. 

Table 5. The results of V-Aiken analysis for the dimension of personality of Islam religion 
education teacher 

No. Personality Indicator V-Aiken Criteria  Mean  Criteria  

1. Al-‘Iffah dimension Embarrasment  0.969 Accepted 5.00 Very good 
Politeness 0.891 Accepted 4.83 Very good 
Piety  0.844 Accepted 4.67 Very good 
Discipline  0.953 Accepted 5.00 Very good 
Humbleness 0.875 Accepted 4.83 Very good 

2. Al-Syaja’ah dimension Dignity  0.969 Accepted 5.00 Very good 
Responsibility 0.922 Accepted 5.00 Very good 
Generosity  0.844 Accepted 4.33 Very good 
Patience  0.859 Accepted 4.83 Very good 
Self-restraint 0.812 Accepted 4.33 Very good 

3. Al-Hikmah dimension Wide knowledge 0.969 Accepted 5.00 Very good 
Rationality  0.922 Accepted 4.67 Very good 
Creativity  0.937 Accepted 4.83 Very good 
Critical thinking  0.906 Accepted 4.83 Very good 
Optimism 0.859 Accepted 4.83 Very good 

4. Al-‘Adalah Dimension Assertiveness 0.891 Accepted 4.83 Very good 
Non-favoritism 0.937 Accepted 4.83 Very good 
Non-arbitrariness 0.891 Accepted 4.67 Very good 
Objectivity  0.937 Accepted 4.83 Very good 
Positive thinking 0.937 Accepted 5.00 Very good 
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Table 6. The summary of descriptive analysis results for the first field testing 

No. Dimension 
N 

Resp. 
N 

Item 

Students’ 
Mean 
(A) 

Non-Islam religion 
education 

Teachers’ Mean 
(B) 

Islam Religion 
Teachers’ 

Mean 
(C) 

Total 
Mean 

Category 
Total 

Personality 
Mean 

1. Al-Iffah 50 15 3.5720 3.6080 3.5373 3.5724 Good 
3.6083 
(Good) 

2 Al-Syajaah 50 15 3.6000 3.5626 3.6573 3.6066 Good 
3. Al-Hikmah 50 15 3.4706 3.6226 3.7333 3.6088 Good 
4. Al-Adalah 50 15 3.5906 3.6866 3.6586 3.6453 Good 

Table 7. The results of variant analysis test 

 Sum of Square df Mean Square F Sig. 

Between Groups 46.188 2 23.094 2.820 .063 
Within Groups 1203.656 147 8.188   

Total 1249.844 149    

Table 8. The results of first-stage instrument validity test and instrument reliability test 

No. Dimension N Coefficient Alpha KMO 
Bartlett’s Test 

Criteria 
Chi-Square df Sig. 

1. Al-‘Iffah 50 0.870 0.715 594.361 105 0.000 Good 
2. Al-Syaja’ah 50 0.879 0.690 513.750 105 0.000 Good 
3. Al-Hikmah 50 0.900 0.801 485.473 105 0.000 Good 
4. Al-‘Adalah 50 0.873 0.729 505.504 105 0.000 Good 

 
The results of the assessment conduct-

ed by students, non-Islamic religion education 
teachers, and Islamic religion education teach-
ers were analyzed by using Anava technique 
to determine whether or not the mean score 
of the subjects was significantly different. The 
objective of implementing Anava technique 
within the study is to find the independent 
variables within the study and to define the 
intervariable interaction and its influence on 
the treatment. The results of the variant analy-
sis show a the significance value of 0.063 > 
0.050; in other words, there is no significant 
difference in the results of the assessment of 
the personality competence conducted by stu-
dents, non-Islamic religion education teach-
ers, and Islamic religion education teachers. 
The results of the analysis are presented in 
Table 7. 

Table 7 show that there is no significant 
difference in the assessment of the personality 
competence conducted by the students, non-
Islamic religion education teachers, and Islam-
ic religion education teachers. Therefore, the 
researchers calculate the mean score of the 
personality as-sessment provided by the three 
groups of re-spondents to determine the final 
score of the teacher’s personality assessment.  

The results of teacher’s personality as-
sessment conducted by the students in the 
first stage testing were tested by means of ex-
ploratory analysis in order to prove the con-
struct validity. The summary of the results of 
the instrument validity testing and of instru-
ment reliability testing is presented in Table 8. 

The results of the analysis in Table 8 
show that the instrument had met the criteria 
of a good instrument. Then, from the results 
of Eigen value and components of personality 
variance, the researchers attained 5 as the 
score of Eigen value, bigger than 1. There-
fore, it is concluded that there are five factors 
in each dimension of Islamic religion educa-
tion teacher’s personality that are explained. 
The summary of the Eigen values for each 
personality dimension is presented in Table 9. 

The second stage testing was conducted 
at 75 senior/vocational high schools located 
in Bandar Lampung, Southern Lampung, and 
Central Lampung. The subjects were 200 stu-
dents, 200 non-Islamic religion education 
teachers, and 200 Islamic religion education 
teachers. The results of the descriptive ana-
lysis of the second-stage testing are presented 
in Table 10. 
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Table 9. The summary of the results of eigenvalue in the first stage testing 

No. 
% Variance Explained 

Al-‘Iffah % Var Al-Syaja’ah % Var Al-Hikmah % Var Al-‘Adalah % Var 

1. 6.587 43.91 5.907 39.38 6.523 43.49 6.406 42.710 
2. 2.166 14.44 2.371 15.81 2.151 14.34 1.736 11.580 
3. 1.278 8.52 1.664 11.09 1.174 7.83 1.527 10.180 
4. 1.103 7.35 1.203 8.02 1.122 7.48 1.180 7.8670 
5. 1.039 6.93 1.008 6.72 1.011 6.74 1.006 6.7100 

Total           81.15               81.02            79.88         79.05 

Table 10. The results of descriptive analysis of the second-stage testing 

No. Dimension  
N 

Resp. 
N 

Item 

Students’ 
Mean 
(A) 

Non-Islamic 
religion 

education 
Teachers’ Mean 

(B) 

Islamic religion 
education 

Teachers’ Mean     
(C) 

Total 
Mean 

Category 
Total 

Personality 
Mean 

1. Al-‘Iffah 200 15 3.746 3.588 3.605 3.646 Good 
3.711 

(Good) 
2 Al-Syaja’ah 200 15 3.778 3.652 3.612 3.681 Good 
3. Al-Hikmah 200 15 3.770 3.734 3.706 3.737 Good 
4. Al-‘Adalah 200 15 3.815 3.828 3.694 3.779 Good 

Table 11. The results of instrument significance testing 

Al-‘Iffah Al-Syaja’ah Al-Hikmah Al-‘Adalah 
KMO 0.648 KMO 0.699 KMO 0.643 KMO 0.627 
Barlets 
Test of 
Spher-
icity 

X2 645.928 Barlets 
Test of 
Spher-
icity 

X2 806.186 Barlets 
Test of 
Spheric
-ity 

X2 1573.243 Barlets 
Test of 
Spheric-
ity 

X2 1143.904 
Df 105 Df 105 Df 105 Df 105 
sig 0.00 sig 0.00 sig 0.00 Sig 0.00 

 
The objective of second stage testing is 

to test the instrument that has been resulted 
from the first stage revision toward the re-
spondents that might represent several char-
acteristics that has already been defined. The 
results of data gathering in the second stage 
were analyzed by means of confirmatory tech-
nique to test the appropriateness of the theo-
retical construct of the assessment model for 
the personality competence of Islamic religion 
education teachers toward the empirical data. 

The construct testing for the instrument 
within the study refers to the second order 
confirmatory technique performed for testing 
the construct model in the multiple dimension 
variables (Hadi, 2008, p. 25). Before perform-
ing the confirmatory analysis, the researchers 
should test whether the instrument was feasi-
ble or not for testing by means of exploratory 
technique and the confirmatory analysis. The 
results of instrument significance testing are 
presented in Table 11. 

The results of instrument significance 
testing by means of exploratory analysis show 
that al-‘Iffah instrument has the Kaiser Meyer 

Olkin Measure of Sampling Adequacy (KMO) 
score that has been equal to 0.648, the 
Barletts Test of Sphericity and the Chi-Square 
score that has been equal to 645.928, the df 
that has been equal to 105 and the signifi-
cance that has been equal to 0.00. Then, al-
Syaja’ah instrument has the Kaiser Meyer 
Olkin Measure of Sampling Adequacy (KMO) 
score that is equal to 0.699, the Barletts Test 
of Sphericity and the Chi-Square score that is 
equal to 860.186, the df that is equal to 105 
and the significance that is equal to 0.00. 
Next, al-Hikmah instrument has the Kaiser 
Meyer Olkin Measure of Sampling Adequacy 
(KMO) score that is equal to 0.643, the 
Barletts Test of Sphericity and the Chi-Square 
score that are equal to 1573.243, the df that is 
equal to 105 and the significance that is equal 
to 0.00. Last but not least, al-‘Adalah instru-
ment has the Kaiser Meyer Olkin Measure of 
Sampling Adequacy (KMO) score that is e-
qual to 0.627, the Barletts Test of Sphericity 
and the Chi-Square score that are equal to 
1143.904, the df that is equal to 105 and the 
significance that is equal to 0.00.  
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The results of the instrument signifi-
cance testing show that the model construct 
test requirements are met. Thus, the analysis 
of the construct testing by means of Con-
firmatory Factor Analysis could be proceeded. 

The results of confirmatory factor a-
nalysis for the al-‘Iffah dimension show that 
the Chi-Square (x2) value = 97.10, the p-value 
= 0.13813 (p> 0.05), the Root Mean Square 
Error of Approximation (RMSEA) = 0.029 
(RMSEA ≤ 0.08), the Goodness of Fit Index 
(GFI) = 0.94 (GFI > 0.90) and the Adjusted 
Goodness of Fit Index (AGFI) = 0.91 (AGFI 
> 0.90). The results are presented in Figure 1. 

Figure 1 presents the correlation of er-
ror between X1 and X7, between X2 and X4 
and between X1 and X5. The correlation 
shows that the respondents’ perception of the 
statements in the observation sheet is equal. 

The results of the CFA for al-Syaja’ah 
dimension show that the Chi-Square (x2) 
value = 98.05 with df = 83, p-value = 0.12396 
(p> 0.05), RMSEA = 0.030 (RMSEA < 0.08), 
GFI = 0.93 (GFI > 0.90) and AGFI = 0.90 
(AGFI > 0.90). The results of the construct 
model analysis for al-Syaja’ah dimension meet 
the require-ments for Goodness of Fit Index 
and the re-sults are presented in Figure 2. 

 

Figure 1. The T-Value scores for al-‘Iffah dimension 

 

Figure 2. The T-Value scores for al-‘Iffah dimension 
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Figure 2 presents the correlation of er-
rors between X1 and X14 and between X5 
and X6. The correlation shows that the per-
ception of the respondents toward the state-
ments in the observation sheet is equal. The 
results of the correlation in the model make 
the model become fit because these results 
meet the requirements that had been defined. 

The results of the confirmatory factor 
analysis for al-Hikmah dimension show that 
the Chi-Square (x2) value = 101.78 with the df 
= 85, the p-value = 0.10361 (p> 0.05), the 

RMSEA = 0.031 (RMSEA < 0.08), the GFI 
= 0.93 (GFI > 0.90) and the AGFI = 0.90 
(AGFI > 0.90). These results are presented in 
Figure 3. 

Figure 3 presents the correlation of er-
ror between X1 and X3 and between X4 and 
X14; in addition, Figure 3 also adds the item 
X6 to the indicators of Optimist. The correla-
tion of error shows that the perception of the 
respondents toward the statements in the ob-
servation sheet has been equal. 

 

Figure 3. The T-Value scores for al-Hikmah dimension 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. The T-Value scores for al-‘Adalah dimension 
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Figure 5. The overall model of teacher personality 

 
Table 12. The summary on results of analysis toward the overall model fitness test 

No. Goodness of Fit Index Results of Analysis CF Criteria 

1. Chi-Square 176.66 Small - 
2. Probability (p-value) 0.21974 > 0.05 Good 
3. GFI 0.92 ≥ 0.90 Good 
4. AGFI 0.89 ≥ 0.90 Marginal 
5. RMSEA 0.021 ≤ 0.08 Good 
6. RMR 0.049 < 1 Good 
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The results of confirmatory factor a-
nalysis for al-‘Adalah dimension show that the 
Chi-Square (x2) value = 86.14 with df = 83, 
the p-value = 0.38502 (p> 0.05), the RMSEA 
= 0.014 (RMSEA < 0.08), the GFI = 0.96 
(GFI > 0.90) and the AGFI = 0.93 (AGFI > 
0.90). These results are presented in Figure 4. 

The overall personality model resulted 
from the second stage testing or the expanded 
scale testing show the model compatibility 
and the empirical data in the field. The overall 
model fitness test was calculated from the 
Goodness of Fit Index (GFI) score resulted 
from the second stage testing and that of the 
conceptual model. From the results of the 
confirmatory analysis toward the overall mod-
el upon the teacher personality, the research-
ers found that Chi-Square (x2) = 176.66 with 
df = 163, p-value = 0.21974 (p-value > 0.05), 
RMSEA = 0.021 (RMSEA < 0.080), GFI = 
0.92 (GFI > 0.90) and AGFI = 0.89 (AGFI > 
0.90). 

Then, from the results of confirmatory 
analysis toward the overall model upon the 
teachers’ personality, the researchers gained 
suggestions to perform the correlation of er-
ror between X9 and X14, between X10 and 
X15 and between X15 and X19. The correla-
tion of error displayed that the perception 
among the respondents had been equal. The 
results of analysis toward the overall con-
structs of the model upon the teacher per-
sonality are presented in Figure 5 and summa-
rized in Table 12. 

The results of model fitness test pre-
sented in Table 12 show that the data from 
the testing and those from the conceptual 
model have been fitted. The fitness is ex-
plained by the fact that the Root Mean Square 
Error of Approximation (RMSEA) = 0.021 
(RMSEA < 0.080) and the Root Mean Square 
Residual (RMR) = 0.0499 (RMR < 0.100). 
The criteria for the p-value of > 0.05 are met 
(p-value = 0.21974), which prove that there is 
no difference between the empirical data and 
the theoretical model. Therefore, the results 
of the testing analysis of the model can be 
accepted and the model can be implemented 
for assessing the personality competence of 
Islamic religion education teachers. 

Conclusion and Suggestions 

Based on the findings and the results of 
analyses, it is concluded that the construct 
model of assessment instrument for the per-
sonality competence of Islamic Religion A-
nalysis (MPKKG-PAI) that has been develop-
ed includes al-‘Iffah (modesty) dimension, al-
Syaja’ah (courage) dimension, al-Hikmah di-
mension (wisdom) and al-‘Adalah (justice) di-
mension. Each dimension consists of five in-
dicators with three observed variables. The as-
sessment model for the personality compe-
tence of Islamic religion education teachers  
has been tested empirically by means of Con-
firmatory Factory with the LISREL 8.51 pro-
gram. The results of the analysis show the 
Chi-Square (x2) of 176.66, p-value of 0.21974, 
RMSEA of 0.021 and GFI of 0.92.  

The characteristics of the assessment 
instrument on the personality competence of 
Islamic religion education teachers are in the 
good category and the evidence of possessing 
the good category is that all of the loading 
factor scores in all dimensions and all indi-
cators are bigger than 0.3 and that the instru-
ment reliability of all personality dimensions 
have met the minimum requirement, namely 
bigger than 0.7. 

Based on the results of the readability 
testing, expert validation, first stage testing, 
second stage field testing, the implementation 
guidelines on the assessment of the personal-
ity competence of Islamic religion education 
teachers is effective and it is in a good cate-
gory. As a result, the model might be imple-
mented for measuring the personality compe-
tence of Islam religion education teachers. 

The assessment model of the personal-
ity competence of Islamic religion education 
teachers might be developed further and is 
not limited to assessing the personality com-
petence of Islamic religion education teachers 
of senior/vocational high school level. The 
same assessment model might also be imple-
mented for assessing the personality compe-
tence of Islamic religion education teachers of 
Madrasa Aliyah and Islamic boarding schools. 
In addition, the same assessment model might 
be implemented for assessing the personality 
competence of non-Islam religion education 
teachers. 
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Abstract 
The study investigated the constructs and characteristics of physiological, psychological, and 
sensory instruments. The data were collected by means of a questionnaire, physiological instru-
ment, psychological instrument, and sensory instrument. The expert judgment conclusions were 
calculated by means of Aiken formula; the instrument construct validity was analyzed with 
confirmatory factor analysis by the goodness-of-fit test at the significance level of 0.05; the 
reliability estimate by generalizability with a G-study coefficient ≥ 0.7 and an ICC coefficient ≥ 
0.7; and the instrument characteristics were analyzed by D-study. The results of the study are as 
follows: (1) the physiological instrument consisted of nine constructs: four constructs of psycho-
logical instrument and  five constructs of sensory instrument; (2) three instruments had good face 
validity, content validity and construct validity, supported by the empirical evidence at p > 0.05; 
(3) the reliability estimate of the three instruments was good and the reliability estimate was 
supported by empirical evidence with G coefficients of > 0.7 and ICC coefficients of > 0.7, (4) 
the three instruments had characteristics that might be appropriate to be used by the university 
students of culinary program and the vocational high school students of culinary program.  

Keywords: physiological instrument, psychological instrument, sensory instrument 
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Introduction  

The instruments used in assessing food 
product from the results of food processing 
have not been standardized. The assessment 
is still based on the experience of culinary 
lecturers and teachers as the instructors. The 
use of standardized instruments will eliminate 
rater’s subjectivity in assessing the results of 
the practice. The instruments, as a measure-
ment tool, should have the evidence of valid-
ity and reliability (Mardapi, 2008, p. 2). 

Food products are used for fulfilling 
human’s basic needs both quantitatively and 
qualitatively. Food product quantity measure-
ment is conducted by implementing physical 
measurement tool; on the other hand, the 

measurement of food product quality is con-
ducted by implementing sensory acceptability 
assessment instrument related to human sense 
responses. The acceptability involves feelings 
so that the instrument belongs to affective 
domain. 

Food processing is a process of turning 
the raw material into the product that might 
be consumed. Food processing for generating 
food product is conducted by means of cer-
tain manners or methods. Food product is 
used for meeting human’s basic needs both 
quantitatively and qualitatively. The quantity 
measurement of food product employs the 
physical measurement tools, while the quality 
measurement of food product makes use of a 

http://dx.doi.org/10.21831/reid.v3i1.13940
http://dx.doi.org/10.21831/reid.v3i1.13940
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sensory assessment instrument, which is re-
lated to human senses. 

The measurement of human sense re-
sponse toward food product involves the 
principles of sensory sensing, physiological 
process, and psychological processes (Stone & 
Sidel, 2004, p. 16). The physiological process 
should be controlled in order to decrease the 
physiological error and the psychological pro-
cess should be controlled in order to decrease 
the psychological error that might occur. The 
physiological and psychological error might 
be controlled by means of physiological and 
psychological instruments; as a result, the two 
instruments should be developed. 

The physiological aspects consist of 
attributes of eyes, nose, ears, tongue and skin 
on the fingers and mouth. The physiological 
aspects are latent; therefore, the indicators of 
the attribute measurement should be identifi-
ed. The attributes of eyes have the measure-
ment indicators of vision and visible light. 
The attributes of nose have the measurement 
indicators of odor intensity in the form of 
olfactory. Then, the attributes of ears have the 
measurement indicators of ear drum, which is 
influenced by noise. The sensitivity of tongue 
is influenced by the temperature of the tested 
product and the hunger. Last but not least, 
the skin on the fingers and mouth have the 
indicators of finger feeling for solid materials 
and the indicators of mouth feeling for solid 
or liquid materials. 

On the other hand, the psychological 
aspects that will be involved in sensory mea-
surement are attitude, motivation, adaptation, 
and situational aspects. The psychological as-
pects are latent, therefore, the measurement 
indicators of these attributes should be identi-
fied. Attitude is measured through affection 
or feeling indicators, cognition or knowledge 
indicators, and conation or tendency indica-
tors. Then, motivation has the measurement 
indicators of boredom, fatigue and environ-
mental condition. Next, adaptation will influ-
ence the sensory benchmark of the measured 
product and there will be certain changes of 
response due to the adaptation. Last but not 
least, situational aspect that might influence 
the response error of the panelists will be 
measured by means of errors due to the pre-

testing expectation, errors due to the position 
of sample presentation, errors due to the 
stimulus, and errors due to the sample differ-
ence, which might be very contrast in the 
testing sequence. 

Psychometric measurement, in addition, 
should have the stimulus that will be delivered 
to an individual and then will be processed 
psychologically in order to generate response. 
Food product has the attributes that will 
release the stimulus and these attributes will 
be sent to an individual. Next, the stimulus 
will be retrieved by the receptors in human 
senses and will generate a sensation. The sen-
sation will be sent to the brain and the brain 
will process the sensation in order to generate 
perception (Walgito, 1989, p. 54). Based on 
the perception, there will be responses toward 
food products under measurement in the 
form of sensory acceptability. The response 
measurement toward food products involves 
feeling that belongs to affective domain. 

The measurement scale of affective 
study that has been widely implemented is 
Thurstone Scale, Likert Scale and Semantic 
Differential Scale (Mardapi, 2008, p. 117). 
Stone and Sidel (2004, p. 8) argue that the 
interval data scale has been attained from the 
line-scale measurement scale. Thurstone mea-
surement scale in the form of category data 
scale is implemented in order to measure in-
terest. Then, Likert scale in the form of ordi-
nal data scale is implemented in order to mea-
sure attitude. Semantic Differential Scale is a 
scale that is limited by the highest and the 
lowest extreme values. The line scale links 
(anchors) the lowest and the highest continua. 
In the line scale, the rater puts a sign on the 
horizontal line as a reflection of certain sen-
sory characteristic intensity. The measurement 
scale should be adjusted to the data scale that 
a researcher demands. 

Stone and Sidel (2004, p. 84) state that 
in order to measure the preference for a pro-
duct, a researcher might implement hedonic 
measurement scale technique, for example the 
nine-point hedonic scale. Watts et al. (1989, p. 
49) argue that the hedonic scale belongs to 
the interval data scale. The hedonic scale is 
very similar to semantic difference scale. The 
data from the results of sensory testing obser-
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vation by means of hedonic scale might be 
analyzed by implementing parametric statistic-
al test. The hedonic scale should not use the 
nine-point scale; instead, the hedonic scale 
might be adjusted to necessity in the sensory 
testing. A study by Shumate et al. (2007, p. 
357) has concluded that the number of point 
scale basically will influence the estimation of 
generalization. The estimation of generaliza-
tion increase is in accordance with scale point 
increase up to a certain level. Up to date, the 
sensory test instrument refers to Likert Scale 
for most of the time. However, for conclu-
sion drawing, many researchers refer to the 
parametric statistical analysis. 

The sensory perception might be gener-
ated from the process of sensory testing if 
there are stimuli and receptors. The stimuli 
come from the attributes of food product and 
the receptors are possessed by human senses. 
Perception will occur if the stimulus that has 
been released by food products is retrieved by 
the receptors of human senses. The receptors 
of human senses are unique for they are able 
to accept certain appropriate stimuli. In ad-
dition to having been determined by the sti-
muli from the attributes of food products, the 
perception that has been generated is also 
influenced by the physiological and psycho-
logical aspects of the raters. 

The objective of the study is to develop 
a valid, reliable and applicable sensory accept-
ability assessment instrument of food prod-
ucts, which is expected to be applied as the 
means for assessing the sensory acceptability 
of food products resulted from the food pro-
cessing practice in the culinary study program 
under the culinary department in vocational 
high schools and universities. 

Method 

The study applied research & develop-
ment (R&D) approach. The stages in the 
study had been started with field preliminary 
survey to attain the existing problem of dis-
crepancy as the basis for the stages of de-
velopment. The developmental stage is con-
ducted by using Borg and Gall (1989) step 
modification, namely: (1) review of literature 
and product design planning, (2) preliminary 
product development, (3) preliminary field 

testing, (4) product revision, (5) main field 
testing, and (6) final product revision. 

The research was conducted from 
December 2014 to March 2015. The study 
was conducted in two locations, namely: 
Faculty of Engineering of Universitas Negeri 
Yogyakarta, and State Vocational High School 
4 Yogyakarta. 

The population of the study was di-
vided into two: the population from the 
university and vocational high school. The 
population from the university was the lec-
turers and students practicing food process-
ing. On the other hand, the population from 
the vocational high school consisted of the 
teachers and students practicing food pro-
cessing. 

The sample of the study was established 
randomly. Eight lecturers and 36 students of 
food processing practice course at the De-
partment of Culinary, Faculty of Engineer-
ing, Universitas Negeri Yogyakarta and three 
teachers and 60 students of food processing 
practice subject at State Vocational High 
School 4 Yogyakarta were chosen as the 
sample of the study.  

Procedures 

Acceptability involves feeling, there-
fore, it belongs to affective domain. For the 
development of the affective instrument, the 
researchers adopted overall steps developed 
by Mardapi (2008, p. 108): (1) deciding the 
instrument specification; (2) composing the 
instrument; (3) deciding the instrument scale; 
(4) deciding the scoring system; (5) reviewing 
the instrumet; (6) performing experiment; (7) 
analyzing the instrument; (8) designing the 
instrument; (9) performing measurement; and 
(10) interpreting the measurement results. The 
ten steps were compulsory to perform in de-
veloping the affective instrument both for the 
psychological and physiological attribute mea-
surement and for the learning process. The 
first step in determining the instrument speci-
fication was the substance of the instrument 
that would be developed. The first step was 
very important because it was the core of the 
affective instrument development. The fol-
lowing steps were the elaboration or the 
follow-up of the previous step. 
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For the instrument design, the research-
ers referred to the pattern of instrument spe-
cification design developed by Mardapi (2008, 
p. 109) namely: deciding the measurement ob-
jective, deciding the instrument guidelines, se-
lecting the instrument design and format, and 
deciding the length of the instrument. The 
instrument generated from the developmental 
study was to measure the sensory acceptability 
of food products. The sensory acceptability 
was measured based on physiological, psycho-
logical, and food products aspects. The three 
attributes were latent and the measurement of 
the three attributes were based on certain 
indicators. Then, the researchers designed the 
operational definition of the three attributes. 
Based on the operational definition, the in-
strument guidelines were developed in order 
to decide the indicator measurement items. 
The instrument of sensory acceptability was 
based on the instrument guidelines. 

The developmental procedures were 
performed by modifying the ten steps of R & 
D approach by Borg and Gall (1989, pp. 784–
785) into the following six steps: (1) literature 
review and product design planning; (2) pre-
liminary product development; (3) preliminary 
field testing; (4) product revision; (5) main 
field testing; and (6) final product revision. 

The modification performed toward the 
R & D approach by Borg & Gall is explained 
as follows. The first and the second step were 
combined into literature review and product 
design planning (the first step). Then, the 
third step was modified into preliminary 
product development (the second step). Next, 
the fourth step was modified into preliminary 
field testing (the third step). Afterward the 
fifth step was modified into product revision 
(the fourth step). Further, the sixth step was 
modified into main field testing (the fifth 
step). The seventh and eighth steps were 
omitted by considering the objective of the 
study. Next, the ninth step was modified into 
final product (the sixth step). Last but not 
least, the tenth step was omitted by consider-
ing the objective of the study. 

The first step, namely literature review 
and product design planning, included the 
activities of gathering information and creat-
ing the product design plan. Then, the second 

step, namely preliminary product develop-
ment, included the activities of creating a 
prototype based on the literature review and 
expert feedbacks. The result of the second 
step was Prototype-I. Next, the third step, 
namely preliminary field testing, included the 
activities of getting evaluation and feedbacks 
from the experts and practitioners. After-
wards, the fourth and the fifth steps, namely 
product revision and main field testing, in-
cluded the activities of evaluating the product 
and getting the evaluation from the panels of 
experts. Last but not least, the sixth step, 
namely field test, included the activities of 
performing the second step based on the 
results of the main field testing. The results of 
the sixth step was a standardized instrument 
as the final product. 

Data, Instrument, Data Gathering and Data 
Analysis Technique 

The data were quantitative with the 
ordinal data scale. The data were gathered by 
means of three instruments implemented in 
the study, namely physiological instrument, 
psychological instrument, and sensory instru-
ment. In the data gathering activities using the 
physiological instrument, the respondents as 
the candidates of sensory acceptability raters 
should assess themselves regarding their phys-
iological preparedness. Then, the psychologic-
al instrument was applied in order to assess 
their psychological condition by themselves as 
the rater candidates. If the value that had been 
attained from the two instruments fulfilled the 
requirements of the cut value, then the related 
rater candidates might continue assessing the 
sensory acceptability of food products by 
means of the sensory instrument. 

Both the test and the non-test instru-
ments should have the evidence of validity 
and reliability (Mardapi, 2008, p. 15). The face 
validity was determined through the expert 
opinion by performing expert judgement, 
while the content validity was determined by 
experts through rating activities. The value 
was decided by calculating the data through 
the use of Aiken formula: 

 

 (1) 
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 (2) 
 

 (3) 
 

Legend: 
V  :  coefficient of content validity 
S  :  number of scores from all raters 
n  :  number of raters 
s  :  score from each rater 
r  :  rater’s validity rating of items 
c  :  number of rating category 
lo  :  lowest validity category 
hi  :  highest validity category 
 

Note: 

If lo < hi then the formula (3) applies:  

If hi<lo then the formula (3) becomes:  

 
The content validity of the instrument 

was calculated by means of Aiken formula 
and the calculation generated the coefficient 
of V-count validity. The index of instrument 
validity was determined by comparing the co-
efficient of V-count validity and the co-
efficient of V-table validity. The instrument 
was regarded meeting the criteria of content 
validity if the V-count was equal to or bigger 
than the V-table. 

The V-table value was determined by 
operating the V-Aiken Table on the inter-
section between the appropriate c column and 
n line. The 1% level of significance was on 
the upper line of the same n value and the 5% 
level of significance was on the lower line of 
the same n value. 

The construct validity was determined 
by factor analysis with maximum likelihood 
and referred to the Eigen values ≥ 1. The data 
attained from the limited scale experiment 
were used for attaining the estimation of re-
liability by means of generalizability theory 
and Genova analysis with the criterion of 
coefficient G ≥ 0.7. Then, the data attained 
from the expanded scale experiment were 
used for attaining the estimation of reliability 
by means of intraclass correlation coefficient 
(ICC) with the criterion of coefficient ICC ≥ 
0.7. According to (Murti, 2011, p. 13) and 
Bartko (1976, p. 763), the formula of ICC 
correlation coefficient is as follows: 

 

 

Note: 
  :  ICC correlation coefficient 

  :  subjects’ variants (between people) 

  :  observer’s variant (between people with-
in people) 

  :  error variant (residual) 
 

The ICC correlation coefficient might 
be converted into the Cronbach Alpha cor-
relation coefficient as follows: 
 

 
 

Note: 

    :  Alpha Cronbach correlation coefficient 

    :  number of raters 

  :  ICC correlation coefficient 
 

The sensory acceptability assessment 
instrument was used for assessing food prod-
ucts resulted from the food processing prac-
tice. The reference referred by the researchers 
in the sensory acceptability instrument was 
criterion reference. The criterion of passing 
value was determined by means of Standard 
Setting Method with Extended Angoff (Cizek 
& Bunch, 2007, p. 88). The cut value cal-
culation was as follows: 

 

 
 

The self-assessment data using physio-
logical instruments calculated the total score 
obtained. The result was compared to the cut 
score of the physiological instruments in the 
rubric. If the total score ≥ cut score, then it 
can continue the assessment using sensory 
instruments. 

From the self-assessment data gathered 
by means of the psychological instrument, the 
total value attained was calculated. The result 
of the calculation was compared to the cut 
value of the psychological instrument in the 
rubric. If the total value ≥ the cut value, then 
the assessment by means of sensory instru-
ment might be continued. 

From the data of measurement results 
by sensory instrument, the mean of the sen-
sory instrument was calculated. The calcula-
tion result was compared to the scoring guide-
lines in the rubric to draw conclusion on the 
sensory acceptability of food products tested. 
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Findings and Discussion 

The results of the preliminary study 
show that the implementation of sensory 
assessment on the results of food processing 
practice had not made use of a standardized 
instrument. The assessment was still based on 
the rater’s experience. Then, the literature 
review shows that the sensory assessment 
involved physiological and psychological pro-
cesses (Stone & Sidel, 2004, p. 16). 

Physiological process is related to phy-
siological organs that support the activities of 
sense testing. The sensory organs related to 
the sensory testing are as follows: sight, ol-
factory, taste, texture and auditory. The senses 
retrieve sensory information in the form of 
stimuli and then the stimuli is converted into 
electric-loaded nerve impulses that are read by 
the brain; thus, as a result, sensation occurs 
(Brennan, 2006, p. 273; Rakhmat, 2007, p. 
49). The sensation is retrieved by the re-
ceptors in the sensory organs and then sent to 
the brain. After that, the sensation is returned 
to the sensory organs as perception. Mason 
and Nottingham (2002, p. 8) state that stimuli 
is the chemical or the physical activators that 
cause responses toward the receptors. For 
example, human beings have the eye receptor 
stimulus and sound is the ear receptor sti-
mulus. The receptors are the cells of sensory 
organs that detect the stimuli, for example the 
taste buds receptor in the tongue and the light 
receptor in the retina. The stimuli that has 
been exposed to the receptors causes sen-
sation which is interpreted psychologically by 
comparing the sensation to the past experi-
ences; as a result, the sensation is converted 
into perception. Therefore, the sensory testing 
might be performed if there is stimuli that has 
been released by the attributes of food prod-
ucts and the receptors possessed by the 
senses. 

Azwar (2000, p. 5) elaborates that atti-
tude is the constellation of cognitive (mind), 
affective (feeling) and connative (behavior) 
components that have interaction from one to 
another in understanding, feeling and be-
having toward an object. An attitude is deter-
mined not only by the situation of the object 
that has been encountered, but also by the 
past experience, present situation and also 

future expectation (Azwar, 2000, p. 3). Atti-
tude itself is an evaluative response. Thus, it is 
determined by the situational aspect of an 
individual. Responses would occur only if an 
individual is encountered by a stimulus that 
urges a reaction from the individual. Evalu-
ative responses imply that the appearance of 
the form of reaction that has been stated as an 
attitude is based on the internal evaluation 
process of an individual in drawing con-
clusions from the stimulus in the form of 
good-bad, positive-negative and also pleasant-
unpleasant relationships, then, the individual 
will potentially react to the object of attitude. 
The psychological aspects related to the study 
are the cognitive (mind), affective (accept-
ance), psychomotoric (adaptation, motivation) 
and also psychological condition (situational) 
aspects. 

The process of sensory assessment of 
food products is started from the stimulus 
that has been exposed to the sense receptors 
and the stimulus is delivered to the center of 
nerve constellation in the brain, and as a 
result, perception occurs (Walgito, 1989, p. 
53). The sensing mechanism of food products 
acceptability assessment includes three stages 
namely physical process, physiological process 
and psychological process. The physical pro-
cess refers to the process of accepting the 
stimulus that has been released by the object 
to the sense receptor. The object is in the 
form of food product and the object releases 
a stimulus exposed to the sense receptor, and 
as a result, sensation occurs. The stimulus 
might come from the external object that has 
been directly exposed to the sense or from 
the internal object that has been directly 
exposed to the sensory accepting nerve. Then, 
the physiological process refers to the con-
tinuation of physical processes. The stimulus 
that has been accepted by the sense receptor 
generates sensation and is delivered by the 
sensory nerve to the center of nerve con-
stellation in the brain, and as a result, re-
sponse occurs. In other words, the physio-
logical process is the process of delivering the 
sensation to the center of nerve constellation 
that generates response. Next, the psycho-
logical process refers to the continuation of 
physiological process. The response that has 
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been generated in the physiological process is 
processed in the center of brain nerve con-
stalleation, and as a result, perception occurs. 
Perception is a negotiation between the pat-
tern that people have attained from the 
environment and the pattern that people have 
attained from the accumulation of experience 
(Brennan, 2006, p. 273). Rakhmat (2007, p. 
51) states that perception is an experience 
regarding objects, events and relationships 
attained by interpreting and also concluding 
the information from the sensory stimuli. The 
perception that is attained from the environ-
mental information is combined with the past 
experience. 

In the sensory testing, during the tasting 
of the food sample, there is an inter-human 
senses interaction that is resulted in percep-
tion. The perception that has been resulted 
from the stimuli is not purely from one 
receptor; instead, the perception is the results 
of an interaction between two or more recep-
tors. The occurence of the interaction itself 
has not been surely identified whether it is 
from the senses as the receptors or from the 
brain, however, the biggest possibility is that 
the process of interaction occurs in the brain. 
Another possibility is that the inter-stimuli 
interaction comes from the food sample. The 
perception that has been resulted is not purely 
from the food, instead, the perception is the 
result of an interaction between two or more 
stimuli. The final result of the process is the 
sensory acceptability of food products. 

Based on the literature study and the 
feedbacks from the experts and practitioners, 
the instrument guidelines were designed. For 
the first instrument, the experts who are 
involved in the study are food science experts, 
food processing experts and practitioners 
consisting of food processing lecturers and 
food processing teachers. The guidelines of 
the first instrument are clearly presented in 
Table 1. 

Then, for the second instrument, the 
experts consist of food science experts and 
psychological experts, while the practitioners 
consist of culinary lecturers and culinary 
teachers. The guidelines of the second instru-
ment are clearly presented in Table 2. 

Table 1. The physiological instrument 
guidelines 

No. Attributes Indicators 

1. Sight 1. Eye health 
2. Color blind 
3. Lighting condition 

2. Olfactory 1. Nose health 
2. Strong odor allergic 
3. Smoke allergic 
4. Dust allergic 
5. Adaptation  

3 Auditory 1. Auditory disorder 
2. Auditory sensitivity 

4. Taste 1. Tongue health 
2. Taste sensitivity 

5. Texture 1. Teeth health 
2. Fingertips skin sensitivity 
3. Artificial teeth health 

Table 2. The psychological instrument 
guidelines 

No. Attributes Indicators  

1. Cognitive 1. Product identification 
2. Taste sensitivity 
3. Olfactory sensitivity 
4. Texture sensitivity 

2. Affective 1. Interestedness in 
assessing the product  
2. Enjoyment of the 
product 
3. willingness to test the 
product  

3. Psychomotor 1. Adaptation, frequently 
performing test  
2. Adaptation, frequently 
tasting  

4. Psychological 
condition 

1. Having problems 
2. Having physical fatigue 
(stress)  

Table 3. The sensory instrument guidelines 

No. Attributes Indicators 

1. Appearance 1. Color 
2. Presentation 
3. Size 
4. Form 

2. Smell 1. Easy detection 
2. Scent 
3. Scent strength 
4. Odor, unpleasant scent 

3. Touch 1. Kinestetic, solid product  
2. Consistency, paste product  
3. Viscosity, liquid product  

4. Hearing 1. Sweet 
2. Salty 

5. Taste 1. Sour 
2. Bitter 
3. Savory 
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In the third instrument, the experts 
consist of food science experts and sensory 
testing experts while the practitioners consist 
of culinary lecturers and culinary teachers. 
The guidelines of the third instrument are 
presented in Table 3. 

The design of sensory acceptability 
assessment instrument that has been gener-
ated from the preliminary study consists of 
three instruments namely physiological instru-
ment, psychological instrument and sensory 
instrument. In the preliminary product devel-
opment stage, the researchers generated the 
prototype of the instrument, namely the first 
prototype of the physiological instrument, the 
first prototype of the psychological instru-
ment, and the first prototype of the sensory 
instrument. The first prototype instruments 
were revised in the product revision stage 
based on the feedbacks and suggestions from 
the preliminary field test stage. The revision 
resulted in the second prototype of the phy-
siological instrument, the second prototype of 
the psychological instrument, and the second 
prototype of the sensory instrument. 

The second prototype of the physio-
logical instrument, the second prototype of 
the psychological instrument, and the second 
prototype of the sensory instrument were 
tested in the main field test stage. These in-
struments were reviewed based on the feed-
backs and suggestions from the state of the 
main field testing. The result of the revision 
was the final products. The reliability index of 
the three instruments was estimated by means 
of G-Study and of intraclass correlation co-
efficient (ICC). The validity and reliability of 
the three instruments were determined before 
the three instruments were applied as the 
measurement tools of food product sensory 
acceptability. 

The face validity was determined by 
means of expert judgement. The experts ar-
gued that the instrument had met the face 
validity. 

The content validity was determined by 
the experts. The values that the experts had 
provided toward the instruments were cal-
culated by means of Aiken formula. The cri-
terion of content validity was that the V-
count coefficient of validity should be equal 

or bigger than the V-table coefficient of valid-
ity. The V-table coefficient of validity was 
read on the number of rating category (c = 4) 
and the number of the rater (n = 8) and the 
level of significance of 5% in V-table = 0.75. 
The results of the calculation showed that the 
instrument had met the content validity 
requirement; in other words, the developed 
instrument was in accordance with the theory. 
The results of validity calculation showed that 
14 out 15 items in the physiological instru-
ment were valid (one item was dropped); 11 
items in the psychological instrument were 
valid; and 17 out of 18 items in the sensory 
instrument were (one item was dropped). 

The physiological instrument was ana-
lyzed by means of factor analysis in order to 
determine the number of factors that should 
be formed in the instrument. The results of 
the analysis are presented in Table 4. 

Table 4. KMO and Bartlett’s test 

Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 

 

.653 

Bartlett’s Test 
of Sphericity 

Approx. Chi-Square  
df 
Sig. 

222.321 
91 

.000 

 
Table 4 shows that the KMO-MSA 

value is equal to 0.653 and the Chi-Square 
value is equal to 222.321 with the degree of 
freedom equal to 91 at the level of signifi-
cance of 0.000. The KMO value of 0.653 > 
0.500 implies that the developed instrument is 
in the ‘Good’ category. The Chi-Square value 
is equal to 222.321 and the level of signifi-
cance is Sig. 0.000; in other words, the instru-
ment can be applied for the factor analysis. 
The results of the factor analysis is that 14 
items in the physiological instrument are cate-
gorized into five factors (constructs): sight, 
olfactory, auditory, taste and texture. The fac-
tor analysis for determining the construct val-
idity by means of goodness of fit with the 
maximum likeli-hood method is presented in 
Table 5. 

Table 5. The goodness-of-fit test 

Chi-Square df Sig. 

19.314 31 .949 
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The Chi-Square value from the results 
of calculation is equal to 19.314 on the degree 
of freedom of 31 at the significance level of 
0.949. From the results of analysis, it is found 
that the p value of 0.949 is bigger than α 0.05; 
in other words, the constructs developed 
from the theory are not different from those 
developed from the analysis on the empirical 
data. Based on the explanation, it is concluded 
that the categorization of the items into the 
factors or the constructs is valid based on the 
construct validity. Therefore, based on the 
construct validity with x2 = 19.314 and p = 
0.949 in the Goodness-of-fit test analysis, the 
physiological instrument is valid. 

The psychological instrument was ana-
lyzed by means of the factor analysis in order 
to determine how many factors should be 
formed in the instrument. The results of the 
analysis are presented in Table 6. 

Table 6. KMO and Bartlett’s test 

Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 
 

.569 

Bartlett’s Test of 
Sphericity 

Approx. Chi-Square 149.290 
df 55 
Sig. .000 

 
Table 6 shows that the KMO-MSA 

value is equal to 0.569 and the Chi-Square 
value is equal to 149.290 with the degree of 
freedom equal to 55 at the significance level 
of 0.000. The KMO value of 0.569 > 0.500 
implies that the developed instrument is in the 
‘Good’ category. The Chi-Square value of 
149.290 at the significance level 0.000 shows 
that the instrument can be applied for the fac-
tor analysis. 

The results of the factor analysis show 
that the 11 items in the psychological instru-
ment are categorized into four factors (con-
structs): cognitive, affective, psychomotor, 
and psychological condition factors. The fac-
tor analysis to determine the construct validity 
by means of goodness-of-fit with the maxi-
mum likelihood method is shown in Table 7. 

Table 7. The goodness-of-fit test 

Chi-Square df Sig. 

18.185 17 .377 

The Chi-Square value from the results 
of the calculation is equal to 18.185 on the 
degree of freedom of 17 at the significance 
level of 0.377. The results of the analysis 
show that p 0.377 is bigger than α 0.050; in 
other words, the constructs that had been 
developed from the theory are not different 
from those developed from the empirical data 
analysis. Based on the explanation, it can be 
concluded that the categorization of the items 
into the factors or the constructs is valid 
based on the construct validity. Therefore, the 
psychological instrument is valid based on the 
construct validity with x2 = 18.185 and  p = 
0.377 in the Goodness-of-fit Test analysis.  

The sensory instrument was analyzed 
by means of the factor analysis to determine 
the number of the factors that should be 
formed in the instrument. The results of the 
analysis are presented in Table 8. 

Table 8. KMO and Bartlett’s test 

Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 
 

.652 

Bartlett’s Test of 
Sphericity 

Approx. Chi-Square 375.062 
df 136 
Sig. .000 

 
Table 8 shows that the KMO-MSA 

value is equal to 0.652 and the Chi-Square 
value is equal to 375.062 with the degree of 
freedom equal to 136 at the significance level 
of 0.000. The KMO value of 0.652 > 0.500 
implies that the developed instrument is in the 
‘Good’ category. The Chi-Square value of 
375.062 at the significance level of 0.000 
showed that the instrument can be applied for 
the factor analysis. 

The results of the factor analysis, name-
ly the 17 items in the sensory instrument, 
were grouped into five factors (constructs) as 
follows: sight, olfactory, texture, auditory and 
taste. The factor analysis for determining the 
construct validity by means of goodness-of-fit 
with the maximum likelihood method is pres-
ented in Table 9. 

Table 9. The goodness-of-fit test 

Chi-Square df Sig. 

56.415 61 .643 
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The Chi-Square value from the results 
of calculation is equal to 56.415 with the 
degree of freedom of 61 at the significance 
level of 0.643. The results of analysis show 
that the p value of 0.643 is bigger than the α 
value of 0.050; in other words, the constructs 
that had been formed from the theory are not 
different from those formed from the empir-
ical data analysis. Based on the explanation, it 
can be concluded that the categorization of 
the items into the factors or the constructs is 
valid based on the construct validity. There-
fore, the sensory instrument is valid based on 
the construct validity with x2 = 56.415 and p 
= 0.643 in the Goodness-of-fit Test. 

For the estimation of instrument relia-
bility in the limited scale experiment, Genova 
analysis was implemented. The three instru-
ments were tested toward 36 university 
students majoring in culinary and 60 vocation-
al high school students majoring in culinary. 
The summary of the results of the reliability 
estimation by means of Genova analysis is 
presented in Table 10. 

Table 10. Results of G coefficient analysis 

Instrument Facet 
Number 
of Item 

G 
Coeff. 

Criteria 
≥ 0.70 

1. Physio-
logical 

 
 
 
 
2. Psycho-

logical 
 
 
 
 
3. Sensory 

Univ. 
Students 
VHS 
Students 
Mean 
 
Univ. 
Students 
VHS 
Students 
Mean 
 
Univ. 
Students 
VHS 
Students 
Mean 

14 
 

14 
 

14 
 

11 
 

11 
 

11 
 

17 
 

17 
 

17 

0.9288 
 

0.9058 
 

0.9173 
 

0.8705 
 

0.8837 
 

0.8771 
 

0.9467 
 

0.9602 
 

0.9535 

> 0.7 
 

> 0.7 
 

> 0.7 
 

> 0.7 
 

> 0.7 
 

> 0.7 
 

> 0.7 
 

> 0.7 
 

> 0.7 

 
Table 10 shows that the results of phy-

siological instrument experiment for univer-
sity students majoring culinary results in the 
G coefficient value of 0.9288 > 0.7, which im-
plies that the physiological instrument has met 
the reliability requirement. The table also pre-
sents that the results of physiological instru-
ment experiment for vocational high school 
students majoring culinary results in the G co-
efficient value of 0.9058 > 0.7, which implies 

that the physiological instrument has also met 
the reliability requirement. The mean of co-
efficient G of 0.9058 > 0.7 shows that the 
physiological instrument will meet the relia-
bility requirement if the physiological instru-
ment is applied altogether to the university 
and vocational high school students majoring 
in culinary. 

Table 10 shows that the results of psy-
chological instrument experiment for the uni-
versity students majoring culinary resulted in 
the G coefficient value of 0.8705 > 0.7, which 
implies that the psychological instrument has 
met the reliability requirement. On the other 
hand, the table shows that the results of psy-
chological instrument experiment for voca-
tional high school students majoring culinary 
resulted in the G coefficient value of 0.8837 > 
0.7, which implies that the psychological in-
strument has met the reliability requirement as 
well. The mean of G coefficient value of 
0.8771 > 0.7 implies that the psychological 
instrument will meet the reliability require-
ment if the psychological instrument is ap-
plied altogether in the university and voca-
tional high school students majoring culinary. 

Table 10 shows that the results of sen-
sory instrument experiment for the university 
students majoring culinary resulted in the G 
coefficient value of 0.9467 > 0.7, which im-
plies that the sensory instrument has met the 
reliability requirement. On the other hand, the 
table shows that the results of sensory ex-
periment for vocational high school students 
majoring in culinary resulted in the G co-
efficient value of 0.9602 > 0.7, which implies 
that the sensory instrument has met the reli-
ability requirement. The mean of G co-
efficient value of 0.9535 > 0.7 implies that the 
sensory instrument will meet the reliability 
requirement if the sensory instrument is ap-
plied altogether in the university and voca-
tional high school students majoring culinary.  

For the estimation of instrument reli-
ability in the expanded scale experiment, the 
researchers implemented intraclass correlation 
coefficient (ICC) analysis. The three instru-
ments were tested toward 16 university stu-
dents majoring in culinary and 16 vocational 
high school students majoring in culinary. The 
summary of the results of reliability instru-
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ment by means of ICC analysis is presented in 
Table 11. 

Table 11 shows that from the testing 
toward university students majoring culinary, 
the physiological instrument resulted in the 
coefficient of reliability of 0.747) > 0.7, which 
implies that the physiological instrument is 
reliable and stable for the university students. 
On the other hand, the table shows that from 
the testing toward vocational high school 
students majoring culinary, the physiological 
instrument resulted in the reliability coeffi-
cient of 0.765 > 0.7, which implies that the 
instrument is reliable and stable for the voca-
tional high school students majoring culinary. 
The mean of reliability coefficient value of 
0.756 > 0.7 implies that the instrument is reli-
able and stable and it can be applied al-
together in the university and vocational high 
school students majoring in culinary. 

Table 11. Results of ICC coefficient analysis 

Instrument Facet 
Number 
of Item 

ICC 
Coeff. 

Criteria 
≥ 0.70 

1. Physio- 
    logical 
 
 
 

2. Psycho- 
    logical 
 
 
 

3. Sensory 

Univ. 
students 
VHS 
students 
Mean 

Univ. 
students 
VHS 
students 
Mean 

Univ. 
students 
VHS 
students 
Mean 

14 
 

14 
 

14 

11 
 

11 
 

11 

17 
 

17 
 

17 

0.747 
 

0.765 
 

0.756 

0.78 
 

0.715 
 

0.712 

0.730 
 

0.733 
 

0.732 

> 0.7 
 

> 0.7 
 

> 0.7 

> 0.7 
 

> 0.7 
 

> 0.7 

> 0.7 
 

> 0.7 
 

> 0.7 

 
Table 11 shows that from the testing 

toward university students majoring culinary, 
the psychological instrument resulted in the 
coefficient of reliability of 0.78 > 0.7, which 
implies that the instrument is reliable and 
stable for the university students. On the 
other hand, the table shows that from the 
testing toward vocational high school stud-
ents majoring culinary, the psychological 
instrument resulted in the reliability coeffi-
cient 0.715 > 0.7, which implies that the in-
strument is reliable and stable for the voca-
tional high school students majoring culinary. 

The mean of the reliability coefficient value of 
0.756 > 0.7 implies that the instrument is 
reliable and stable and can be applied alto-
gether in the university and vocational high 
school students majoring in culinary. 

Table 11 shows that the sensory instru-
ments tested to the university students major-
ing culinary resulting in an ICC reliability co-
efficient of 0.73 exceeding the required mini-
mum 0.7 ICC coefficient criterion, meaning 
reliable and stable sensory instruments for 
university students majoring in culinary facets. 
Similarly, the experiments to vocational high 
school students majoring culinary produce an 
ICC reliability coefficient of 0.733 exceeding 
the criteria of the coefficient of ICC at least 
0.7, which means that it is reliable and stable 
sensory instruments for students of vocational 
high school majoring culinary facets. The av-
erage coefficient of sensory instrument reli-
ability of 0.732 exceeds the criteria of the co-
efficient of ICC of at least 0.7, which means 
that the sensory instrument is reliable and sta-
ble and can be used for either university 
students or vocational high school students 
majoring culinary together. 

The characteristics of the food product 
sensory acceptability assessment instrument 
were related to the number of minimum items 
that should be involved in the assessment of 
the criteria of minimum score that should be 
gained. For deciding the number of minimum 
item, D-study analysis was implemented, 
while for deciding the criteria of minimum 
score, standard setting with the Extended 
Angoff method was implemented. The sum-
mary of the results of analysis is presented in 
Table 12. 

Table 12. Instrument characteristics 

Instrument Facet 
Number 
of items 

Min. 
score 

Min. 
items 

Min. 
score 

1. Physio- 
    logical 
 
 

2. Psycho- 
    logical 
 
 

3. Sensory 

Univ. 
student 
VHS 
sudent 

Univ. 
student 
VHS 
student 

Univ. 
student 
VHS 
student 

14 
 
14 
 

11 
 
11 
 

17 
 
17 

77.14 
 
77.14 
 

59.99 
 
59.99 
 

85.85 
 
85.85 

≥ 3 
 
≥ 4 
 

≥ 4 
 
≥ 4 
 

≥ 3 
 
≥ 2 

16.33 
 
22.04 
 

20.36 
 
20.36 
 

15.15 
 
10.10 
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Table 12 shows that the number of 
physiological instrument items is 14 items and 
the criteria of minimum score that should be 
gained is 77.14. If the physiological instru-
ment is applied toward the university students 
majoring in culinary, then the number of min-
imum items will be 3 items and the criteria of 
minimum score that should be gained would 
be 16.33. On the other hand, if the physio-
logical instrument is applied toward the voca-
tional high school students majoring in culi-
nary, then the number of minimum items is 4 
items and the minimum score that should be 
gained will be 22.04. 

Table 12 shows that the number of 
psychological instrument items is 11 items 
and the minimum score that should be gained 
is 59.99. If the psychological instrument is 
applied toward the university students major-
ing in culinary, then the number of minimum 
items is 4 items and the minimum score that 
should be gained will be 20.36. On the other 
hand, if the psychological instrument is ap-
plied toward the vocational high school stud-
ents majoring in culinary, then the number of 
minimum items will be 4 items and the 
minimum score that should be gained will be 
22.04. 

Table 12 shows that the number of sen-
sory instrument items is 17 items and the 
minimum score that should be gained is 
85.85. If the sensory instrument is applied 
toward the university students majoring in 
culinary, then the number of minimum items 
will be 3 items and the minimum score that 
should be gained will be 15.15. On the other 
hand, if the sensory instrument is applied to-
ward the vocational high school students 
majoring in culinary, then the number of 
minimum items will be 2 items and the 
minimum score that should be gained will be 
10.10. 

For deciding the benchmark on the 
criteria of minimum score, the researchers 
implemented the standard setting with the 
Extended Angoff method. The results of the 
calculation on the criteria of minimum score 
(cut score) for the physiological instrument is 
presented in Table 13. 

Table 13. Criteria of the physiological 
instrument score 

Number 
of Item 

Cut 
Score 

Minimum 
Score 

Maximum 
Score 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

5.51 

11.02 

16.53 

22.04 

27.55 

33.06 

38.57 

44.08 

49.59 

55.10 

60.61 

66.12 

71.63 

77.14 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

7 

14 

21 

28 

35 

42 

49 

56 

63 

70 

77 

84 

91 

98 

 
The results of the calculation on the 

criteria of minimum score (cut score) for the 
psychological instrument is presented in Table 
14. 

Table 14. Criteria of the psychological 
instrument score 

Number 
of Item 

Cut 
Score 

Minimum 
Score 

Maximum 
Score 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

5.09 

10.18 

15.27 

20.36 

25.45 

30.54 

35.63 

40.72 

45.81 

50.90 

55.99 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

7 

14 

21 

28 

35 

42 

49 

56 

63 

70 

77 

 
The results of the calculation on the 

criteria of minimum score (cut score) for the 
sensory instrument is presented in Table 15. 

The physiological instrument was aplied 
for measuring the rater’s self-assessment to-
ward the physiological preparedness in assess-
ing food product acceptability. For the criteria 
of minimum score that should be gained in 
order that the related rater might continue the 
sensory assessment, sensory instrument was 
implemented. If the criteria of the minimum 
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score was not met, then the rater might not 
continue the process of sensory assessment 
toward food products resulting from the food 
processing practice or, under certain con-
ditions, the rater might continue the sensory 
assessment with the other team of raters. 

Table 15. Criteria of the sensory instrument 
score 

Number 
of Item 

Cut 
Score 

Minimum 
Score 

Maximum 
Score 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

5.05 

10.10 

15.15 

20.20 

25.25 

30.30 

35.35 

40.40 

45.45 

50.50 

55.55 

60.60 

65.65 

70.7 

75.75 

80.80 

85.85 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

7 

14 

21 

28 

35 

42 

49 

56 

63 

70 

77 

84 

91 

98 

105 

112 

119 

 
The psychological instrument was ap-

plied for measuring the rater’s self-assessment 
toward the psychological condition in assess-
ing food products acceptability. For the cri-
teria of minimum score that should be gained 
in order that the related rater might continue 
the sensory assessment, sensory instrument 
was implemented. If the criteria of minimum 
score was met, then the rater might not con-
tinue the process of sensory assessment to-
ward food products resulting from the food 
processing practice or, under certain con-
ditions, the rater might continue the sensory 
assessment with the other team of raters. 

The sensory instrument was implement-
ed in order to assess the sensory acceptability 
of food products resulting from the food 
processing practice. The results of the assess-
ment were in the form of the scores that 
ranged from 17 to 119 if all of the 14 items 
had been implemented. The score that had 
been attained was interpreted by means of 

qualitative score range guideliness from the 
low extreme to the high extreme. The guide-
lines regarding the qualitative score were 
presented separately in the rubric of food 
product sensory acceptability assessment in-
strument. 

Conclusion and Suggestions 

Based on the calculation and analysis of 
the research data, three conclusions can be 
drawn as follows: (1) the three instruments 
meet the face validity, content validity, con-
struct validity requirements; (2) the three in-
struments meet the reliability requirement 
based on Genova analysis and ICC analysis; 
(3) the determination of the assessor to be 
able to assess the acceptability of sensory 
food products meets the cut score require-
ments.  

Since the food product sensory accept-
ability assessment instruments as the result of 
this research and development have not been 
disseminated, the instruments should be dis-
seminated in order that they might be applied 
in the wider scale for meeting the ever-proven 
validity and reliability. 
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