
Volume 25, No 1, June 2021

ISSN 2685-7111 (print)
ISSN 2338-6061 (online)
Akreditasi No. 040/P/2014

V
o

lum
e 25, N

o
 1, Jun

e 2021
HIMPUNAN EVALUASI PENDIDIKAN INDONESIA (HEPI)

in cooperation with
GRADUATE SCHOOL OF UNIVERSITAS NEGERI YOGYAKARTA

Kampus Karangmalang, Yogyakarta 55281. Phone. 0274 550836 Fax : 0274 520326
 

Website: http://journal.uny.ac.id/index.php/jpep
e-mail: jurnalhepi@uny.ac.id

Developing assessment in improving students' digital literacy skills
- - Erlida Amnie; Undang Rosidin; Kartini Herlina; Abdurrahman

Cognitive domain analysis (LOTS and HOTS) assessment instruments made by primary school teachers
- - Puji Hartini; Hari Setiadi; Ernawati

Character education strengthening model during learning from home: Ki Hajar Dewantara's scaffolding
concept 
- - Hasti Robiasih; Ari Setiawan; Hanandyo Dardjito

Developing the flipped learning instrument in an ESL context: The experts' perspective
- - Wahyu Hidayat; Mohammad Musab bin A. Ali; Nur Asmawati Lawahid; Mujahidah

Developing self  and peer assessment to improve student's appreciative critical ability in learning drama
appreciation
- - Khafidatur Rohmah; Endah Tri Priyatni; Heri Suwignyo

Evaluation of  TOEFL preparation course program to improve students' test score
- - Mega Selvi Maharani; Nur Hidayanto Pancoro S. Putro

A psychometric evaluation of  the career decision making self-efficacy scale
- - Chandra Yudistira Purnama; Linda Ernawati

Determinant factors affecting the improvement of  education index
- - Jalil Setiawan Jamal; Muslim Salam; A. Nixia Tenriawaru; Didi Rukmana; Muhammad Hatta Jamil; Saadah 

Applying Item Response Theory model for evaluating item and test properties of  academic potential
test for students with disability
- - Sukaesi Marianti; Dian Putri Permatasari; Unita Werdi Rahajeng

Analysis of  mathematics test items quality for high school
- - Budi Manfaat; Ayu Nurazizah; Muhamad Ali Misri



 

 
ISSN 2685-7111 (print)  |  ISSN 2338-6061 (online) 

 

 

 

Publisher 

HIMPUNAN EVALUASI PENDIDIKAN INDONESIA 
In Cooperation With  

PROGRAM PASCASARJANA UNIVERSITAS NEGERI YOGYAKARTA 
(MOU Nomor 5835a/UN34.17/DN/2018) 

 
 
 
 

 

Editor in Chief 
Edi Istiyono, Faculty of Mathematics and Natural Sciences, Universitas Negeri Yogyakarta 

 

Associate Editor 
Syukrul Hamdi, Faculty of Mathematics and Natural Sciences, Universitas Negeri Yogyakarta 

 

Editors 
Siti Salina Mustakim, Faculty of Educational Studies, Univesiti Putra Malaysia 

Heru Widiatmo, American College Testing 
Wiel Veugelers, Department of Education, University of Humanistic Studies 

Badrun Kartowagiran, Faculty of Engineering, Universitas Negeri Yogyakarta 
Samsul Hadi, Faculty of Engineering, Universitas Negeri Yogyakarta 

Heri Retnawati, Faculty of Mathematics and Natural Sciences, Universitas Negeri Yogyakarta 
Sudiyatno, Faculty of Engineering, Universitas Negeri Yogyakarta 

Jailani, Faculty of Mathematics and Natural Sciences, Universitas Negeri Yogyakarta 
Undang Rosidin, Faculty of Teacher Training and Educational Sciences, Universitas Lampung 

Wasis, Faculty of Mathematics and Natural Sciences, Universitas Negeri Surabaya 
Risky Setiawan, Faculty of Social Sciences, Universitas Negeri Yogyakarta 

Alita Arifiana Anisa, Lembaga Pendidikan dan Pengembangan Profesi Indonesia 

 
 
 
 
 
 
 

 

Correspondence: 

Graduate School of Universitas Negeri Yogyakarta 
Kampus Karangmalang, Yogyakarta, 55281, Telp. (0274) 550835, Fax. (0274) 520326 

Homepage: http://journal.uny.ac.id/index.php/jpep 
e-mail: jurnalhepi@uny.ac.id 

javascript:openRTWindow('https://journal.uny.ac.id/index.php/jpep/about/editorialTeamBio/14593')


Jurnal Penelitian dan Evaluasi Pendidikan, 25(1), 2021 
ISSN 2685-7111 (print)  |  ISSN 2338-6061 (online) 

 

i 

FOREWORDS 

We are very pleased that Jurnal Penelitian dan Evaluasi Pendidikan  is releasing its 

issue Volume 25, No 1, June 2021. We are also very excited that the journal has 

been attracting papers from many institutions in Indonesia and many foreign 

countries. Jurnal Penelitian dan Evaluasi Pendidikan was first published in 1998 and 

since then regularly published online and in print twice a year: June and 

December.  

Jurnal Penelitian dan Evaluasi Pendidikan with ISSN 2338-6061 (online) has been 

re-accredited by the Ministry of Research, Technology, and Higher Education of 

Republic of Indonesia under the Decree Number 30/E/KPT/2018 which is valid 

for 5 (five) years since enacted on 24 October 2018 (Vol. 20, No 2, 2016 until Vol. 

25, No 2, 2021). Jurnal Penelitian dan Evaluasi Pendidikan successfully achieved 

accreditation in four periods in a row (in 2007, 2010, 2014, & 2018). 

Jurnal Penelitian dan Evaluasi Pendidikan is a showcase of original, rigorously 

conducted educational evaluation, measurement and assessment from primary, 

secondary, and higher education institutions. Each issue of this journal is not 

limited to comprehensive syntheses of studies towards developing new 

understandings of educational evaluation, measurement and assessment only, but 

also explores scholarly analyses of issues and trends in the field. 

 

Yogyakarta,  June 2021 

Editor in Chief 
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INTRODUCTION 

Problem Solving Skills Assessment and Students Digital Literacy Skills 

Outline assessment is one of the most important parts in teaching. Educators can deter-
mine the student skill and knowledge level through assessment (Taras, 2005). The existence of 
the assessment is one of the main components in the learning and evaluation process. Educa-
tors make the assessment as a means of measuring the understanding achievement and the 
student’s skill level.  

Assessment has an important role in education and a critical role in the teaching process 
(Tosuncuoglu, 2018). Assessment is a measuring tool for the achievement of learning targets 
in the scope of education. Assessment is one way to improve the quality of educational out-
comes. The application of assessment in learning requires a renewal of the assessment used so 
it makes authentic assessment an alternative assessment carried out to measure students skills. 

The alternative assessment has been presented as an alternative to standard testing and 
all problem topics found by the assessment. This assessment is different from the traditional 
assessment in its activities. Assessment directs students to show what they can do (Richards & 
Renandya, 2002). Authentic assessment is also known as an alternative assessment. 
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This research aims to develop an assessment of problem-solving skills in improving 
students' digital literacy skills. This research is directed to produce physics learning 
assessments that can improve students' digital literacy using problem-solving skills 
assessments. The use of assessments that refer to the problem-solving skills stage is 
expected to improve students' digital literacy. The study is an R & D research with the 
Borg and Gall development model. On the preliminary research, a questionnaire is 
needed to detect need analysis of an assessment that can help improving student 
digital literacy skills. Questionnaires were used to collect expert review data, while 
cognitive tests were used to collect data on students' problem-solving skills. Cognitive 
tests by posttest form were held to find out the progress of students understanding 
during the learning process using the products. The results of content validity by 
Aiken’s V is 0.80. The factor analysis is seen by the Bartlett test value with Chi-squares 
= 1.604 and significance at 0.659. Therefore, the problem-solving skills assessment 
from the aspect of content and construction has valid criteria and is suitable for use. 
The N-Gain test results of students problem-solving skills in the experimental class by 
0.3 with a quite effective category higher than the control class of 0.12 with a quite 
effective category. The results show that the use of assessment of problem-solving 
skills effectively improved students digital literacy skills. 
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The purpose of authentic assessment is to measure students's skill in answering the as-
signment or test given in form the problems found in real life (Frey & Schmitt, 2007). Authen-
tic assessment has the ability to measure students’s skill trough learning process. Unfortunate-
ly, the teacher gets a difficulties to arrange the assessment. A research by Kartowagiran and 
Jaedun shows that only a few teachers have done authentic assessment because it must be ad-
dressed immediately, so that teachers can reveal students’ real abilities.  

Good authentic judgment will be able to improve the quality of learning and improve 
the quality of student performance, the more so, when the teacher provides feedback to the 
students (Kartowagiran & Jaedun, 2016). The use of assessments is expected to improve stu-
dents’ learning skills. Based on the questionnaire, it can be seen that 68% of students stated 
that the Physics teacher gave an assessment at the end of each learning chapter. It is just that 
the assessment conducted by the teacher, according to the students, is still dominant in the 
form of a written test. Although 73% of students are aware that Physics teachers use assess-
ments, so that students become active and engaged in thinking activities, this is still a concern. 
As many as 65% of students stated that they only learned the material if the teacher had given 
an assignment or there would be an assessment. The assessment aspects observed were domi-
nant in students’ cognitive skills. The use of assessments that are relevant to students thinking 
activities is not yet diverse. Thinking skills that are part of the 2013 curriculum learning com-
ponent in Indonesia have not yet been realized optimally. One part is the problem-solving 
skills. 

Problem solving was first introduced by Heller et al. (1992). Through the article, it is in-
troduced the problem solving strategies in guiding students to have thinking skills that are 
more complex than cognitive. Problem solving strategies are the strategies used by Heller et al. 
(1992) to bring up students problem solving skills, especially high school students in that re-
search. In their research, it has investigated how diverse the problem solving performance of 
high school students is after applying problem solving strategies in a physics class cooperative 
group. The problem solving strategy with the contextual content of the problem uses five 
stages, including visualizing the problem; physics description, planning a solution; executing 
plan; checking and evaluating. The strategies make the students have the skills to solve a prob-
lem that they have to face by learning process.  

The existence of integrated problem solving skills in an assessment can also bring up 
other aspects of skills for students, one of them is students’ skills in literacy. Literacy is one of 
the skills to access, understand, integrate, communicate, evaluate, and compile information ob-
tained based on the study of sources. Source studies can be done with various types of media, 
including printed media, electronic media, and digital media. One kind of literacy that can be 
explored by problem solving skills is digital literacy. 

Digital literacy has been defined by various researchers and practitioners with the same 
meaning, but has different focuses (Son et al., 2017). As digital technology develops in the 
world, understanding of digital literacy is also expanding. The focus of the meaning of digital 
literacy is to be richer in digital media sources that are the source of literacy information.  

Digital literacy is the skills to use technology and information from digital devices effec-
tively and efficiently in various contexts such as academics, careers and everyday life (Gilster, 
1997). In line with Gilster, according to Ng (2012), digital literacy is related to the variety of 
literacy associated with the use of digital technology. This technology is divided into hardware 
and software that individuals use for educational, social, and entertainment purposes at school 
and home. 

Digital literacy is rooted. It is developed in the 1980s when microcomputers became 
more widespread. Information literacy was widespread in the 1990s, while the information was 
more easily compiled, accessed, and disseminated through networked information technology 
(Bawden, 2001). Digital literacy should be more than just the skills to use multiple digital 
sources effectively. Digital literacy is also a particular form of thinking (Eshet, 2002). 
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Digital literacy encompasses a wide variety of cognitive, motor, socioligical and complex 
emotional skills that will be needed effectively in a digital environment (Eshet, 2004). Digital 
literacy is very closely related to the use of digital information technology. The use of support-
ing applications certainly becomes a necessity in realizing life skills of the current generation. 

Problem Solving Skills Assessment in Improving Students Digital Literacy Skills 

This research needs to be done in realizing the learning process with the aim of eliciting 
students high-level thinking skills. This research was conducted as a recommendation in order 
to achieve a better physics learning process. The 21st century skills observed throughout this 
study are the students’ problem solving skills. 

Problem solving skills are considered necessary to be owned by students, especially high 
school students, because these skills can help students make the right decisions, careful, sys-
tematic, logical, and consider various points of view. Students can carry out various activities 
without knowing the purpose and reason for doing so if they do not have these skills. 

In general, the problem solving skills aspects consist of five indicators: students are able 
to define problems, examine problems, find solutions, implement plans that have been made, 
and evaluate (Novitasari et al., 2015). Referring to a research on problem solving strategy by 
Heller et al. (1992), the aspect of defining a problem is nothing but following the problem vi-
sualization (visualizing problem) stage, which is the stage where students can arrange problem 
statements in visual and verbal form in accordance with the condition of the problem. 

The aspect of examining a problem is similar to the description stage (physics descrip-
tion), which is the stage that directs students to use the understanding they have to analyze the 
problem. The aspect of finding a solution is the same as the stage of planning a solution (plan-
ning a solution) where students begin to determine what solution is to be applied to the prob-
lem and arrange a plan in implementing the solution. The aspects of implementing a plan that 
have been created are similar to carrying out a plan (executing plan). Finally, the evaluation as-
pect follows the stages of checking and evaluating. One concept aspect of the problem solving 
skills used in learning today is the development of the problem solving strategy that Heller et 
al. (1992) have applied in their research. 

The problem defining skills is student skills to determine what problems are the topic of 
observation. The problem checking is done by analyzing the problems that have been identi-
fied previously. Furthermore, students are directed to find solutions by referring to the results 
of problem analysis. The solutions that have been obtained are then planned and implement-
ed. Students’ skills in problem solving become intact after students evaluate the problem sol-
ving activities that have been carried out starting from determining the problem to the imple-
mentation of the solution. 

In this study, increasing literacy skills with the assistance of digital media is the goal of 
developing students problem solving skills assessment assessments. This research is directed 
to produce physics learning assessments that can improve students digital literacy, namely by 
using problem solving skills assessments. The use of assessments that refer to the problem 
solving skills stage is expected to improve students digital literacy. The aspects of digital li-
teracy skills that are considered during the learning implementation process by using the as-
sessment of problem solving skills in this research are meaning making, analyzing, persona, 
using, decoding, creativity, operational skills, information skills, and ICT literacy. 

In a complex system of class activities, assessments cannot be abstracted and used with-
out reference to other components. Changes in assessment practice will certainly have an ef-
fect, either good or bad effect (James, 2015). Assessments always change in harmony with the 
changing atmosphere of teaching and learning in the post compulsory education period (Rust, 
2002). The assessment relates to other components in the learning process. The development 
of the assessment that is used has supported the achievement of the educational targets to be 
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achieved. The implementation of the 2013 curriculum at all levels and types of education cur-
rently leads to the emergence of various assessment models as an informative medium for 
achieving student competencies. 

Authentic assessment is one of the assessments that needs to be carried out along with 
the ineffectiveness of traditional assessments that have often been used. Traditional assess-
ment is considered to ignore the real world context and does not adequately describe students 
skills holistically. 

Table 1. Digital Literacy Rubric 

No Aspect Dimensions 

1 Meaning Making Reading, Relating, Expressing (agency of the learner as a participant in the 
construction of the text; reflexive process in which content, style and purpose of 
the text is in dialogue with the prior experience knowledge and responses of the 
reader; implies both understanding and interpretation)  

2 Analyzing Deconstructing, Selecting, Interrogating (developing the skills to make informed 
judgements and choices in the digital domain; applying critical, aesthetic, and 
ethical perspectives to the production and consumption of digitized material)  

3 Persona Identity Building, Managing Reputation, Participating (sensitivity to the issues of 
reputation, identity and membership within different digital contexts; purposeful 
management and calibration of one’s online presence; developing a sense of 
belonging and a confident participant role)  

4 Using Finding, Applying, Problem Solving, Creating (developing the skills to deploy 
digital tools appropriately and effectively for the task in hand; solving practical 
problems dynamically and flexibly as they arise using a range of methods and 
approaches both individually and as part of communities)  

5 Decoding Navigation, Conventions, Operations, Stylistics, Modalities (developing familiarity 
with the structures and conventions of digital media; sensitivity to the different 
modes at work within digital artifacts; confidently using the operational 
frameworks within which they exist)   

 (Hinrichsen & Coombs, 2014) 

6 Creativity Generates content and constructs knowledge  
Publishes and peer reviews  
Exhibits creative thinking using digital  

7 Operational Skills Develops formal computer and internet skills and navigation and orientation skills 

8 Information Skills Identifies, accesses, manages, and transforms using online public services and 
applications 

(Jimoyiannis, 2015)  

9 ICT Literacy Adopts, adapts, and uses digital devices, applications, and services 

(JISC, 2014)  

 
Authentic assessments direct students to become effective actors when gaining knowl-

edge (Wiggins, 1990). Authentic assessment is expected to help the ongoing measurement of 
student learning achievement effectively from various aspects (knowledge, skills, and also atti-
tudes). Through global assessments, it is hoped that the evaluation and decision making proc-
ess will be more precise along with the precise improvement of the learning scenarios taken. 

Assessment requires congruence on the learning point of view if it wants to be a valid, 
trusted assessment condition, to be applied to students (James, 2008). The use of assessment 
relates to targeted learning directions. Determination of the assessment can also consider the 
characteristics of the assessment to be used in learning. 

Assessment can be supported by raising students’ thinking skills. Problem solving skills 
assessment is an assessment that directs students to solve problems using what was previously 
understood. Problem solving skills will be unified if expressed in the form of assessments. 
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This assessment leads students to recall each material learned and apply it in everyday life. 
Problem solving skills assessment refers to the five stages of problem solving learning strate-
gies proposed by Heller et al. (1992) and adjusting the latest stages based on a research carried 
out by Novitasari et al. (2015). Successful application of problem solving skills occurs when 
students successfully define problems, examine problems, plan solutions, carry out plans that 
have been made, and evaluate (Cullinane & Liston, 2011). Students are guided to get used to 
defining problems that exist during the learning process. Students are directed to examine the 
problem so that the skills to plan, implement, and evaluate solutions that have been stated 
previously was formed. 

Since the existence of integrated problem solving skills in an assessment can also bring 
up students’ skills in literacy, in this study, increasing literacy skills with the assistance of digital 
media is the goal of developing students’ problem solving skills assessments. The indicators of 
achieving digital literacy skills of students refer to nine of the 20 aspects found in three dif-
ferent article sources. Table 1 presents an explanation of the aspects of digital literacy skills to 
be achieved. Thus, considering the aforementioned points and the previous related studies 
that have been conducted, this research aims to develop an assessment of problem-solving 
skills in improving students' digital literacy skills. 

RESEARCH METHOD 

This research was conducted to develop an assessment that guides problem solving 
skills in improving digital literacy of students in learning physics. This research uses research 
and development (R & D) method. The development of the problem solving skills assessment 
was carried out considering two aspects. The first aspect to note is that there are significant 
differences in the problem solving skills of students before and after using problem solving 
skills assessment. The second aspect of using problem solving skills assessment is that there 
are significant differences in students digital literacy skills before and after using problem sol-
ving skills assessments. 

Development is carried out with the development model of Borg and Gall (2003). The 
Borg & Gall Model consists of ten stages of activities, namely: (1) research and data collection; 
(2) planning; (3) initial product development; (4) initial field trials; (5) revision of trial results; 
(6) field trials; (7) improvement of product yields; (8) field implementation test; (9) improve-
ment of the final product; (10) dissemination and implementation. The implementation of as-
sessment activities is carried out by the teacher following the stages that have been prepared in 
the assessment. 

Firstly, on the research and data collection, the need analysis is a way to know what the 
need for improving students’ digital literacy skills. In the initial stage, the researchers conduct a 
needs analysis to explore the problems that exist in the school, namely about what students 
and teachers need. Needs analysis data were taken from students and teachers using a ques-
tionnaire. This was done to determine the needs of teachers and students for problem solving 
skills assessment in improving student digital literacy. The material to be taught was analyzed 
according to the core competent and basic competent studies and student needs. Then, the 
results of the analysis are used as a basis in preparing the background of the problem. 

At this stage, the first step was to determine the type of assessment used, taking into 
account the strengths and weaknesses and adjusting the needs of students. The material used 
as literacy material is material that has a lot of information on the development of study ma-
terial on the internet as a source of digital literacy. 

On the planning stage, the problem solving skills assessment was targeted as an assess-
ment used for improving students’ digital literacy skills. Meanwhile, the assessment has to 
bring up students’ problem solving skills in a time. The problem solving skills are the skill that 
can be related to students’ digital literacy skills. 
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On the initial product development, a draft I of the product was arranged, which is an 
assessment referring to problem solving skills to improve student digital literacy. The product 
draft was then validated by expert as the intial fields trials. The initial product validation proc-
ess was done by validation questionnaire. Three expert lecturers and a teacher checked the 
product validity. Product development validation was focused on content and design valida-
tion. Then, a one-on-one test was done to determine the product validity. The result of the as-
sessment was obtained by calculating the total score through the validation questionnaire.  

The assessment has to be tested about content validity and construct validity. Content 
validity can be proved by using CVR and CVI, known as V Aiken Coeficient. Lawshe (1975) 
proposed content validity ratio (CVR) to measure the degree of agreement between experts of 
one item and which can express the level of content validity through a single indicator that 
ranges from -1 to 1. The CVR formula is presented in Formula (1), where ne = the number of 
SME (Subject Matter Experts) that assess an item as 'essential', and n = the number of SME 
who conducted the assessment (Aiken, 1985). 

 

    
   

 
                     

 
Content validity can be seen by validity standard through rater frequency and the scale 

(Aiken, 1985). The CVR value ranges from -1 to 1. If half of the SMEs are essential, the CVR 
would be 0. CVR would be worth 1 if all SMEs are essential for an item. Overall, the validity 
value of the test can be determined using the CVI (Content Validity Index), with the formula 
presented in Formula (2), where CVR = Content Validity Ratio of each item, and k = the 
number of items (Aiken, 1985). 

     
∑   

 
                  

 
The number of rating categories affects the content validity standard set by Aiken. The 

smallest rate of each categories formulated by Aiken is two and the highest is seven (Aiken, 
1985). This research uses four rating categories and three raters. Content validity analysis using 
the Aiken V coefficient was used to test the validity of the observation sheet instrument, with 
the content validity introduced by Lawshe to test the content validity of the test instrument.  

The Aiken validity coefficient is calculated using the raw score of n experts, while the 
content validity using the V Aiken coefficient by Formula (3), where r = the score given by the 
rater, l0 = the lowest rate, c = the highest rate, n = the number of raters, and i = integers from 
1, 2, 3 to n (Aiken, 1985). 

   
∑       

        
                  

 
The validity and reliability of the constructs of the indicators (items) formed latent con-

structs by conducting Confirmatory Factor Analysis (CFA) (Latan, 2012). The construct valid-
ity was tested by using KMO and Bartlett's test of sphericity. 

Based on the content and construct validity, the product from the trial results needs to 
be revised in terms of its content. The revised product was named as draft II. The next stage 
was field trials, on which a Physics teacher was given the role to analyze the product before it 
was tried out in the classroom. The product was revised again as draft III in the improvement 
of product yields stage. After going through an assessment by a construction expert and ma-
terial, the next stage involved class XI students as research subjects in the field implementa-
tion test. During the learning process, the final product improvement stage was carried out 
simultaneously with the implementation of learning using the revised product.  
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Figure 1. Research Flow Chart 

The implementation phase of the research was carried out by following the develop-
ment model of Borg and Gall (2003), where then the ten steps were grouped into four stages 
by making adjustments, namely a preliminary study; planning and development; field test; and 
dissemination. The steps in conducting this research can be seen in Figure 1. 

FINDINGS AND DISCUSSION 

This research was conducted by developing a product that will be used in learning proc-
ess. The product is students’ problem skills assessment. The assessment uses the student 
problem solving skills as a way to improve students’ digital literacy skills on each stage of 
problem solving skills. The research was carried out using a self-assessment that gave rise to 
five stages of problem solving skills. Students are evaluated on what has been achieved and 
understood in learning. Assessment by focusing on students skills to remember and conclude 
what is being analyzed with prior understanding. This assessment is realized in class activities 
by involving reflection activities and adjusting previously owned concepts. 
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Through alternative assessments, learning becomes more authentic because it helps im-
prove students’ decision-making skills and problem solving skills (Timmins, 1996). Authentic 
assessment result data includes information on the strengths and weaknesses of students du-
ring the learning process. Data collection generally uses assignments that are close to real day-
to-day activities. Authentic assessment helps educators gather views on the effectiveness of 
learning towards students and make changes to further learning if needed. 

The implementation of assessment activities is carried out by the teacher following the 
stages that have been prepared in the assessment. Before carrying out the assessment activ-
ities, the teacher observes students. Observations were made on students in the experimental 
class and the control class. The teacher pays attention to the students initial conditions before 
starting learning. Observations are also made by giving several opening questions (pre-test) to 
students. The results of the initial observation data and pre-test become the initial baseline re-
port before conducting treatment in learning. 

Enforcement of learning by using the assessment was carried out in the experimental 
class, while in the control class is applied as usual learning. In the control class, students use 
books as a source of information when they want to carry out learning activities. 

The students in the experimental class carry out self-assessment activities of problem 
solving skills by using video learning media that are prepared beforehand the site address and 
several sources of articles that have been checked before the accuracy of the information on 
the site. When learning takes place, the teacher makes observations again to measure the ex-
tent to which activities that bring up the problem solving skills are carried out among students. 
The measured problem solving skills of students are used by assisting digital literacy of stu-
dents, namely by using information sources and learning videos obtained from the internet.  

In the aspect of gathering information about a problem, students are directed to gather 
information with the help of the internet. The teacher provides a link option for digital infor-
mation sources that students can use to collect information and students are given the oppor-
tunity to look for additional information independently from other sources. The process of 
collecting digital-assisted information is carried out to realize meaning making aspects for stu-
dents. Students who can collect information about problems through digital information well 
can be concluded that they can compose meaning in digital information as well. In the aspect 
of examining problems and compliance with the principles of fluid dynamics that have been 
studied using information obtained digitally, the teacher observes the students skills to trace 
and associate information that has been obtained digitally with the problems that are the topic 
of discussion during learning. In the aspect of finding digital-assisted solutions, the teacher ob-
serves students attitudes when conducting a library review of digital information sources that 
have been obtained previously. In this aspect, the teacher also observes the students to discuss 
digital information obtained with other students so that a more robust literature study analysis 
of the digital information sources that has been obtained previously will be formed. 

The teacher also observes nine aspects of students digital literacy skills (making mean-
ing, analyzing, persona, use, decoding, creativity, operational skills, information skills, ICT 
literacy). The observation process was carried out using observation instruments of student 
behavior by loading nine aspects of the digital literacy skills. 

The posttest assessment process took place in both classes using the same instrument at 
the end of the lesson. The results of observations and tests that have been given are taken into 
consideration in measuring the improvement of students digital literacy skills in the experi-
mental class. 

This research involves class XI students as research subjects, consisting of one class as 
an experimental class and one control class. The experimental class was treated with learning 
by using problem solving skills assessment, while the control class carried out learning using 
books and worksheets as the main source of information throughout the learning process. 
The design of this study uses the pretest-posttest design from Fraenkel and Wallen (2012), as 
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shown in Table 2, where E = experimental class, C = control class, Y1 = pretest on experi-
mental class, Y2 = posttest on experimental class, X1 = learning with problem solving assess-
ment, X2 = learning without problem solving assessment, Y3 = pretest on control class, and 
Y4 = posttest on control class. 

Table 2.  Pretest-Posttest Design 

Group Pretest Dependent Variable Postest 

E Y1 X1 Y2 

C Y3 X2 Y4 

 
The assessment that was developed was problem solving skills assessment in the Fluid 

Dynamics subtopic which included the task of tracking the cause of the aircraft being unable 
to fly through the internet media. The assessment contains learning scenarios, grids, instru-
ment shapes (observation sheets), instrument rubrics, and scoring guidelines to obtain final 
scores on aspects of students problem solving skills. 

The preparation of problem solving skills assessment begins with determining the ob-
jectives of the preparation of the assessment, the assessment lattice, the shape and format of 
the assessment, and the scoring guidelines. Initial testing of the assessment is carried out by 
initial testing of product design on a limited scale, namely the expert validation test. Lawshe 
(1975) stated that the minimum recommended number of evaluators is 5, and in order for the 
item to be accepted, all the raters must admit that the item is essential. 

Based on the research, the number of raters for the validation assessment was three, and 
all raters stated that the item is essential. Based on Formula (1), CVR index from the assess-
ment is 1. CVR of each item is 1 and there are 13 items to assess. Based on Formula (2), Con-
tent Validity Index is 1. The CVI value obtained from the average CVR is 1. Based on the 
CVR value that exceeds 0.99, all items are declared valid (Lawshe, 1975, p. 568) and are suit-
able for use for further research. 

Table 3. Content Validity Analysis 

Item Rater Aiken’s V 

1 3 0.89 

2 3 0.67 
3 3 0.67 
4 3 0.78 
5 3 0.78 
6 3 1 
7 3 0.89 
8 3 0.67 
9 3 0.78 
10 3 0.78 
11 3 0.89 
12 3 0.78 
13 3 0.89 

 
The content validity was analyzed by Aiken’s V for each item, in which the result can be 

seen in Table 3. Based on Table 3, the results of the validation of each validator can be said to 
be very high. The average of content validation by Aiken’s V is 0.80.  The construct validity is 
analyzed with SPPS 25 by using KMO and Bartlett's Test. 

Based on Table 4, the results of the SPSS output display show that the value of KMO = 
0.517, so that it means that the factor analysis can be carried out. The Bartlett test value with 
Chi-squares = 1.604 and significant at 0.659, so it can be concluded that the factor analysis 
test can be continued. 
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Table 4.  KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .517 

Bartlett's Test of Sphericity Approx. Chi-Square 1.604 

df 3 

Sig. .659 

 

The assessment can be continued to be used with a slight improvement in the learning 
scenario section. Previous learning scenarios contain questions that must be answered by stu-
dents but are not included in the column to answer the question but because it is felt to be in-
correct, each question is included with a place to answer the question. It aims to make stu-
dents more challenged to explore their answers. 

The number of aspects of the observation that originally contained 18 items was re-
duced to 12 items because if a teacher uses a problem solving skills assessment that contains 
18 assessment items for one student then the teacher will run out of time to assess all students 
in the class. This is considered ineffective, so the researchers make 12 items on the observa-
tion aspect. The researchers improve the scale used in the scoring guidelines and recapitulates 
the final grade, rubric, writing system, and language as suggested. Overall, on the assessment 
problem solving skills development results is feasible in terms of construction. 

The assessment is suitable to be used after being revised according to the validator's 
direction. Revised improvements based on the three validator’s suggestions for the problem 
solving skills assessment, which is to add an observation link source or observation that will 
be done through a video tutorial, clarify the description of the stages of problem solving skills 
that students want to do, and provide clearer details about the assessment rubric on the assess-
ment. The revision product the known as draft II. 

After the product is revised, a field test is then performed. This field test is given to 
physics subject teachers. This trial was conducted with the aim to determine the validity, effec-
tiveness, and practicality of the use of assessments felt by the user, namely the teacher.  

The use of problem solving skills assessment by involving information retrieval using 
digital sources that have been done also pay attention to aspects of students digital literacy 
skills at the time of the assessment. Problem solving skills assessment is used in an experi-
mental class by the subject teacher. The teacher does the apperception and presentation of 
learning material related to the use of the assessment. Use of the assessment is carried out at 
the second meeting after the teacher ensures students understanding of the material. 

Students read and understand the preliminary activities section and description of the 
first activity in eliciting problem solving skills, namely defining the problem. The students can 
move to the second stage if they have followed the steps in the first stage, one of them, they 
are asked to open sources of learning videos and articles related to the main problem.  

Students can understand and follow the instructions in the steps easily. The main prob-
lem lies in the implementation of the stages in the assessment. In the first stage, the average 
student takes approximately 40 minutes (one hour of learning) to identify problems based on 
article searches and results of watching videos. 

The implementation of the first stage also has obstacles for some students. The first 
stage requires internet activation as a medium for information retrieval. Some students claim-
ed not to have a quota to conduct their own searches. Finally, some students did a group 
search. The information retrieval process carried out is also far from good and long lasting.  

Some female students find it hard to watch learning videos and are lazy to read the 
source of the article provided. They did not like studying Physics from the beginning and al-
ready felt dizzy first when studying Physics. In this condition, the teacher just let it go because 
most students have been able to follow the process of finding information in the first stage. 
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Students who have completed the activity in the first stage then proceed to stage two, 
examining the problem. At this stage, each writes the results of the previous search. When 
writing down the cause of a plane not flying suddenly, there are some students who repeat the 
learning video that has been watched previously. Some students also reopen articles that have 
been searched and some students rely on the results of a one-time search. 

During stages one to three, the teacher acts as a facilitator and makes a thorough ob-
servation of each student’s behavior. The teacher makes observations about aspects of prob-
lem solving skills and aspects of students digital literacy skills during the activity. Observations 
are made by referring to the observation instruments that have been prepared beforehand. 

In the fourth stage, students are asked in groups in one bench to discuss the results of 
each writing from stages two and three. During the discussion, each group draws a plan that is 
appropriate for the solution of the problem raised. In the final stage of the activity, all students 
are invited to discuss by describing the results of the discussion on the bench to the search 
results in stages one to three. At this stage, all students conduct a global check and evaluation 
of the problems that have been raised. 

At the end of the lesson, the teacher gives a posttest to measure student understanding 
related to the material that corresponds to the problem. In the posttest, the teacher included 
five questions related to students responses to the assessments and learning activities at that 
time. Students are also given one question space to write suggestions and hopes for future 
physics learning. All students understand the stages that exist in the learning process. Students 
are just not used to it because learning activities involve using the internet directly in class with 
a time limit. Some students better understand the concepts of physics through simple learning 
video media that are searched online. Some other students experience technical difficulties 
because they have not become routine learning activities in the classroom.  

The results of the analysis of the experimental class using the stages of digital literacy are 
the planning stages carried out by students on average by 77.2%, the implementation stage by 
an average of 75%, and the evaluation stage by an average of 81%. The analysis of the posttest 
and pretest results are listed in Table 5. 

Table 5.  T-Test of Pretest Postest for Control Class 

Data Pretest Postest 

N 30 30 
Lowest Score 17 26 
Highest Score 41 44 
Average 33.13 34.35 
T -1.033 
Sig. 2- tailed 0.120 

 
 The lowest score for the control class at the time of the pretest was 17 and the highest 

score was 41. For the posttest, the lowest score was 26 and the highest score was 44. The re-
sults of the T test show sig. 0.120 > 0.05, so H0 is accepted, meaning that the average of the 
two populations is the same or there is no difference between the pretest and posttest. The re-
sults of the T-test in the experimental class are summarized in Table 6. 

Table 6.  T-Test of Pretest Postest for Experimental Class 

Data Pretest Postest 

N 30 30 
Lowest Score 26 58 
Highest Score 42 82 
Average 33.57 70.70 
T -1.033 
Sig. 2- tailed 0.000 
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Based on Table 6, the lowest score for the experimental class at the time of the pretest 
was 26 and the highest score was 42. For the posttest, the lowest score was 58 and the highest 
score was 82. The results of paired sample t-test analysis of the experimental class shows sig. 
2-tailed 0.000 <0.05 in the experimental class, so it can be concluded that H0 is rejected.  

This means that the average of the two populations is different or there is a difference 
between pretest and posttest. Based on the aforementioned results of analysis, there is no dif-
ference between the pretest and posttest in the control class, while the experimental class 
shows the difference between the pretest and posttest. The N-Gain test results of students 
problem-solving skills in the experimental class by 0.3 with a quite effective category higher 
than the control class of 0.12 with a quite effective category. 

Problem solving skills assessment using aspects of digital literacy skills is a way of in-
tegrating digital literacy and problem solving in a single learning activity. Through this assess-
ment, students are directed to be skilled in finding and compiling information that will be used 
to solve some of the problems that have been raised by the teacher previously. Based on the 
description of the practicality and effectiveness of using the previous assessment of problem 
solving skills, it is known that students' digital literacy skills have increased, although slowly. 

This is in accordance the statement of LINCS Regional Professional Development 
Center for Adult Education (2015) that integrating digital literacy and problem solving in an 
instruction (learning activities) can accelerate the student learning process by increasing the 
use of technology to solve problems raised during learning and will certainly increase students’ 
digital literacy and access. Thus, it can be concluded that the instrument of problem solving 
skills assessment can help students improve digital literacy so that the learning outcomes of 
students also increase. 

The digital literacy referred to in this research is the learning independence of students 
using the help of digital information in finding a solution to the problems raised by during the 
learning process. The aspects that cover digital literacy skills include planning, implementation 
and evaluation.  

In the control class, learning is carried out in a conventional way and in the experimental 
class, learning is carried out using the problem solving skills assessment instrument. The re-
sults of the pretest and posttest showed that in the control class there was no significant in-
crease in scores between the pretest and posttest. The technology used in classroom learning 
can actually help carry out learning activities better. During the process of learning activities 
using problem solving skills assessment and covering aspects of digital literacy activities, stu-
dents are initially directed to use their technology as a source of fulfilling the information 
needed in learning. This is still felt very slowly during the learning process. 

Along with the increasingly skilled students in using technology, it can be ascertained 
that students' skills to understand learning and digital (information) literacy skills will increase. 
This is in accordance with the research conducted by Katz et al. (2008) which states that stu-
dents are able to understand learning materials better and faster along with the skillful use of 
information technology (digital literacy), are able to generate problem solving during learning, 
and are able to make better learning process.  

Based on the trial results shown in Figure 2, the assessment validity level was 86.67%, 
the assessment effectiveness level was 71.33%, and the practicality level of the assessment was 
71.33%. These results can be said that the level of suitability of the assessment is high, the lev-
el of ease of the assessment is high, the level of instrument usability and the level of practical-
ity of the assessment is high. 

The assessment is considered to be very practical because the aspects of the skills ob-
served in the assessment are already quite practical in use, meaning that the number of skill 
aspects in the assessment is not too much but has been able to cover all aspects needed in the 
assessment therefore the time used in conducting the assessment using the assessment is also 
not too long. 
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Figure 2. Assessment Test 

The scoring aspect of the assessment is also quite practical, because the rubric used is 
also easy to understand so the assessment is practical to use. The scope of contents and also 
the design of the assessment is quite practical. The sequential instrument design of the grid, 
the shape of the assessment, and the assessment rubric make this instrument practical to use 
and also easy to administer. The problem solving skills assessment is also practical in assessing 
digital literacy because aspects of digital literacy have been included in this instrument. 

The results of the effectiveness test are based on Figure 2 when converted to 71.3%, 
which means it is very appropriate. The effectiveness of the use of assessments for problem 
solving skills in improving digital literacy can be determined by comparing learning outcomes 
or the pretest-posttest scores of the control class and the experimental class. The average pre-
test score in the control class was 33.13 and the average posttest score was 34.35, while the av-
erage pretest score in the experimental class was 33.57 and the average posttest score was 
70.70. 

CONCLUSION 

The average of content validation by using Aiken’s V is 0.80. The construct validity is 
analyzed with SPPS 25 by using KMO and Bartlett's Test. The results of the SPSS output 
display show that the value of KMO = 0.517, so it means that the factor analysis can be car-
ried out. The Bartlett test value with Chi-squares = 1.604 and significance at 0.659, so it can 
be concluded that the factor analysis test can be continued.  

The lowest score for the control class at the pretest was 17 and the highest score was 41. 
Besides, for the posttest, the lowest score was 26 and the highest score was 44. The results of 
the T test show sig. 0.120> 0.05, so it can be concluded that H0 is accepted. The lowest score 
for the experimental class at the pretest was 26 and the highest score was 42, while for the 
posttest, the lowest score was 58 and the highest score was 82. The results of the T test show 
sig. 0.120 <0.05, so it can be concluded that H0 is accepted. 
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At the product revision stage based on the use trial, the appraiser responded that this 
assessment still took a long time because the assessor had to observe each student according 
to the aspects contained in the assessment rubric. The stage that is assessed cannot be done in 
one learning process. Each meeting is only able to assess one or two stages of problem solving 
activities that integrate digital literacy skills. This is one of the reasons for the effectiveness of 
the use of the assessment developed quite effectively. Teachers and students are not familiar 
with the assessment of problem solving skills that are developed by integrating these digital 
literacy skills properly. 
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INTRODUCTION 

The competency standards that students at the basic level must have are listed in the 
Regulation of the Minister of Education and Culture No. 21 of 2016 concerning the content 
standards for primary and secondary education. The the skills that must be possessed are the 
thinking and acting skills, including creative, productive, critical, independent, collaborative, 
and communicative in clear, systematic, logical and critical language, in aesthetic works, move-
ments that reflect healthy children, and actions that reflect children's behavior according to 
their developmental stage. 

Regulation of the Minister of Education and Culture No. 20 of 2017 concerning the 
team of performance assessor in the Ministry of Education and Culture and Regulation of the 
Minister of Education and Culture No. 23 of 2016 concerning education assessment standards 
have mandated that learning outcomes assessment by educators aims to monitor the process 
to improve the effectiveness of learning. Entering the 21st century is marked by the rapid ad-
vancement of technology in various fields of everyday life which triggers a demand for an era 
that continues to move from various aspects of life, one of them is in terms of education. 

The world of education continues to receive the spotlight, especially regarding success, 
even the effective process of learning. In the process, an educator is highly required to be able 
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This research aims to qualitatively analyze the validity of items and the suitability of 
cognitive domains (LOTS and HOTS) assessment instruments on natural science 
subjects made by elementary school teachers in East Jakarta. The method used is 
descriptive qualitative method with analysis of observations, documents in the form of 
teacher-made assessment instruments, interviews, and results of expert validation 
which are analyzed by comparison analysis techniques. The observation results show 
that all schools use the questions that are available in textbooks owned by students for 
assessment and the results of analysis of teacher-made assessment instruments 
validated by experts, there are 81.25% items included in the LOTS category, while 
18.75% are included in the HOTS category, so it can be concluded that: (1) the 
instruments used by elementary school teachers in East Jakarta have fulfilled the 
content validity, (2) the cognitive domain (LOTS & HOTS) on the instruments used 
by elementary school teachers are proportional, (3) the quality of assessments 
conducted by elementary school teachers in East Jakarta is good with a record of 
improvement, (4) the implementation of assessments conducted by elementary school 
teachers in East Jakarta has followed the assessment standards provided by the 
government. 
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to prepare varied and innovative learning facilities so that it is hoped that education will be 
able to motivate students to learn and achieve so that they can improve their personal, school 
and education qualities globally. This can be seen from the results of the effective assessment 
by educators of the learning process being carried out. 

The learning process will run well, if all readiness is done well by the teacher, including 
the way of assessment to see the level of success and student achievement. The ability to think 
at a higher level will be truly measurable, if you use the right measuring tool or instrument so 
that it needs to be considered in the preparation of the instrument, with the aim of maxi-
mizing the expected achievement. The change in the education climate is expected to be able 
to produce future development candidates who are competent, independent, critical, intelli-
gent, creative and ready to face various kinds of challenges (Mulyasa, 2017). 

According to Mulyasa (2017), in the implementation of the 2013 curriculum the learning 
process is required to apply the HOTS-based learning concept with various innovative, cre-
ative, collaborative, problem-based and problem solving learning models. This means that the 
learning that has been implemented has made it possible to apply HOTS-based assessments. 

Assessment, according to the Regulation of the Minister of Education and Culture No. 
23 of 2016, is the process of collecting and processing information to measure the achieve-
ment of student learning outcomes. The results of this measurement process will be used as a 
reference for the success rate of learning. Meanwhile, education assessment standards in the 
scope of education assessment in primary and secondary education consist of an assessment 
of learning outcomes by educators; assessment of learning outcomes by educational units; and 
assessment of learning outcomes by the Government. 

Marzano and Pickering (1997) in Setiawati et al. (2019) explain that in the dimensions of 
how to think and act, students are directed to have the ability to think critically, creatively and 
self-regulate in thinking. These learning processes are oriented towards the quality of educa-
tion. One of the ways to improve the quality of students is through improving the quality of 
learning that is oriented towards higher order thinking skills. The quality of learning also needs 
to be measured by an assessment that is oriented towards higher order thinking skills (HOTS). 

Based on the results of the 2019 National Examination, the Ministry of Education and 
Culture's center for educational assessment explains that students are still weak in higher order 
thinking skills, such as reasoning, analyzing, and evaluating so it is necessary for teachers to be 
able to carry out HOTS-based assessments so that students are familiar with the questions and 
learning oriented to higher order thinking skills in order to encourage critical thinking skills. 
This can be applied in daily assessments in learning. 

The realization of an appropriate assessment is inseparable from the quality of the form 
of the instrument used to measure students' higher order thinking skills. In connection with 
the demands of the era regarding the ability to think at a high level as a step to prepare a gold-
en generation in 2045, an educator is expected to be able to become the main force spearhead 
to achieve these national goals. 

Regulation of the Minister of Education and Culture No. 104 of 2014 describes an as-
sessment instrument, which is a measuring tool used to assess the learning outcomes of ideal 
participants with a test and attitude scale. Amirono and Daryanto (2016) explain that assess-
ment is the application of various methods and the use of various assessment tools to obtain 
information about the extent to which students’ learning outcomes or the achievement of stu-
dents’ competencies (series of abilities). It is also explained by Angelo (1991) in Amirono and 
Daryanto (2016) that assessment is a simple method that can use faculty (schools) to collect 
feedback, early and after, on how well their students learn what they teach. Then, Kurniasih 
and Berlin (2016) explain that assessment is a step taken for, as, and for learning. Boyer and 
Ewel in Amirono and Daryanto (2016) define assessment as a process that provides informa-
tion about individual learners about curriculum or programs, about institutions, or everything 
related to the institutional system. 
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Based on the aforementioned experts’ opinion, it can be concluded that the instrument 
is a measuring tool for assessing, while the assessment is the process of interpreting the meas-
urement result data which is used to determine the level of achievement of the learning proc-
ess. Thus, the instrument is a tool used to measure a measuring object with the process of data 
collection and data interpretation. 

Amirono and Daryanto (2016) explain that a test is considered valid if it can accurately 
measure what it should measure. Arikunto (2011) states that validity is the ability of a meas-
uring instrument to measure its measuring target. It is supported by Maolani and Cahyana 
(2015) that: 

Validity is a quality that shows the suitability of the measuring instrument with the objectives to be 
measured/what should be measured. The validity that is meant is the validity of the assessment used by 
the teacher in the learning process that has been designed to be implemented so that learning achievement 
can be known. 

Based on the aforementioned experts’ opinions, it can be concluded that the validity of the as-
sessment is the quality of the measuring instrument for the assessment to be measured in ac-
cordance with the learning objectives. 

Amirono and Daryanto (2016) suggest that content validity indicates a condition of an 
instrument arranged based on the content of the subject matter being evaluated which is struc-
tured to measure the specific objectives of the given subject matter. It is in line with the opin-
ion of Yusup (2018) regarding the validity of content which focuses on providing evidence on 
the elements that exist in measuring instruments and is processed with rational analysis so that 
the assessment will be easier to do. Suryanto and Sutinah (2011) restate that content validity is 
needed to answer the question to what extent the items in the test can measure the overall ma-
terial that has been taught. Some examples of the elements that are assessed in content validity 
in Yusup (2018) are as follows: (1) operational definition of a variable, (2) representation of 
questions according to the variables to be studied, (3) number of questions, (4) answer format, 
(5) scale on the instrument, (6) scoring, (7) instructions for charging the instrument, (8) proc-
essing time, (9) population sample, (10) grammar, (11) writing layout (writing format). 

The Minister of Education and Culture (2013) in Wardhani and Putra (2016) explains 
that “educational assessment must have basic principles, namely valid, objective, fair, inte-
grated, comprehensive, sustainable, systematic based on criteria, economical, accountable and 
educational.” Bloom (1956) in Situmorang (2018) asserts that the cognitive domain or cogni-
tive domain are behaviors that emphasize intellectual aspects, such as knowledge, understand-
ing, and thinking skills. Bloom et al. (1956) state that the cognitive domain is related to knowl-
edge which involves the process of recalling specific and universal things, recalling methods 
and processes or recalling patterns, structures or settings. Bloom in Situmorang (2018) also 
argues that the cognition domain is divided into six hierarchical levels, which are then divided 
into two parts, namely Lower Order Thinking Skills (LOTS) consisting of knowledge and un-
derstanding. The second is Higher Order Thinking Skills (HOTS) which consists of applica-
tion, analysis, synthesis, and evaluation. Anderson in Situmorang (2018) adds that the ability to 
think creates as the highest level, after the ability to evaluate is included in the HOTS category. 

The material studied at the elementary school level includes material that is factual or 
based on facts found in everyday life so it is necessary for a teacher to direct the HOTS learn-
ing process, this is what students encounter in everyday life can be understood and learn with 
ease and fun in the hope that students are able to explore and apply high-level thinking skills 
from an early age, and can be used as provisions for the next level of education. Low-level 
thinking proposed by Situmorang (2018) consists of the ability to know and understand which 
is the most basic level of thinking from the cognitive aspect or domain. Sudjana (2010) in 
Prasetya (2012) suggests that the cognitive domain is a domain related to intellectual learning 
outcomes which includes six aspects, namely knowledge or memory, understanding, applica-
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tion, analysis, synthesis, and evaluation. The first two aspects are called low-level cognitive, 
namely knowledge and understanding. Besides, Anderson and Krathwohl in Pi’i (2016) explain 
that LOTS is a low-level thinking which includes the dimensions of knowing (C1) and under-
standing (C2) thinking processes that measure factual, conceptual and procedural knowledge. 
In addition, Brookhart (2010) in her book explains that higher-order thinking skills are divided 
into three categories: HOTS as a transfer process, HOTS as critical thinking skills, and HOTS 
as a problem solving. 

Definitions that I find helpful fall into three categories: (1) those that define higher-order thinking in terms 
of transfer, (2) those that define it in terms of critical thinking, and (3) those that defi ne it in terms of 
problem solving, terms of problem solving (Brookhart, 2010). 

A good assessment instrument must meet the appropriate criteria. Therefore, Arikunto 
(1992) in Amirono and Daryanto (2016) explains that a good measuring instrument must have 
validity, reliability, objectivity, practicality, and economics. Purwanto (2011) in Wijayanto et al. 
(2016) believes that in an assessment instrument, there is a need for curricular validity based 
on content or content related to the material to be measured in accordance with the curricu-
lum, syllabus, and Learning Process Plan, then the use of language in the assessment instru-
ment will affect the level of difficulty of the items arranged so that it must pay attention to 
grammar in accordance with the correct spelling. Wijayanto et al. (2016) also explain that the 
use of appropriate language will make it easier for students to understand the meaning of the 
questions well so that the assessment instruments that are arranged can measure what they 
want to measure. Sudijono (1991) in Khaerudin (2015) suggests that a valid instrument must 
be logical and empirical. Based on the description of the expert's opinion, it can be concluded 
that qualitatively, the assessment instrument must have validity, reliability, objectivity, practi-
cality, economics and pay attention to the logical and empirical linguistic arrangement so that 
it can be said to be a qualitatively quality instrument. 

In fact, there are still many teachers who have not implemented HOTS-based assess-
ments so that the learning process and HOTS-based learning outcomes are still low. Wachyudi 
et al. (2015) state that the government has made efforts to change the assessment on cogni-
tive, affective and psychomotor aspects, but has not shown maximum results. It is in accor-
dance with Nurani et al. (2019) who state that the cognitive assessment in the 2013 curriculum 
is the most complicated and confusing assessment so that the assessment made by the teacher 
is only based on the teacher’s understanding and knowledge. Setiadi (2016) states that the as-
sessment in the 2013 curriculum is considered more complicated than the assessment in the 
previous curriculum. To overcome this, the government has pursued various strategies to im-
plement HOTS-based learning processes and assessments in accordance with the demands of 
the times. Another factor causing the low achievement of HOTS in Indonesia is that the stu-
dents are not used to working on HOTS questions. Many teachers find it difficult to compile 
HOTS questions so they use existing and previously-made questions that are still in the LOTS 
(Lower Order Thinking Skills) category. This factor is one of the factors for untrained chil-
dren in solving HOTS-based questions. However, in an assessment tool the number of ques-
tions presented is the comparison of the proportions between LOTS and HOTS as agreed by 
each school, 80% LOTS-based and 20% HOTS-based as the implementation of the assess-
ment set in the 2013 curriculum that students must be trained and accustomed to doing ques-
tions based on HOTS. These factors also affect the achievement of HOTS ability because the 
one who provides an assessment to see the achievement of HOTS ability is the teacher so that 
when HOTS ability is low, the teacher needs to re-examine the learning process until the as-
sessment process used includes the type of instrument used. Situmorang (2018) explains that 
high-order thinking skills are a competitive advantage for students, thus higher-order thinking 
skills need to be developed in learning, so it is important for teachers to understand correctly 
how to assess these abilities. 
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The difficulty of teachers in understanding the differences in student abilities is also an 
obstacle for teachers in preparing lesson plans that contain assessments to be carried out. This 
difficulty affected the preparation of HOTS questions. However, the difficulties experienced 
by this teacher can also be caused by the difficulty of the teacher in understanding how to pre-
pare HOTS-based assessment instruments used in learning. 

At the international level, there are several tests used to measure students’ ability in the 
HOTS form, such as those held by PISA (Program for International Student Assessment) and 
PIRLS (Progress in International Reading Literacy Study). The achievements of Indonesian 
students are not satisfactory and only reached level two of the six levels contained in PISA. 
This low achievement is possible due to several factors, including the learning process or even 
the assessment used by the teacher, so students are not familiar with the HOTS questions. As-
sessment is part of evaluating the achievement of students and teachers in teaching (Nugroho, 
2018). Based on the aforementioned description, it is important for an educator to master the 
preparation of assessment instruments, so that this research is very necessary to be conducted. 

RESEARCH METHOD 

The method used in this research is descriptive qualitative method by qualitatively de-
scribing the data obtained from the field. The research was conducted at eight state elementary 
schools in East Jakarta from January to February 2020. The data collection was carried out by 
observation, documents, and interviews, analyzed using comparative analysis techniques for 
checking the validity of the data. Examination of the research data must be carried out to en-
sure and confirm the results of the research before making conclusions. According to Guba 
(1981), there are four aspects of the validity or quality of qualitative research. The four aspects 
can be seen in Table 1. 

Table 1. Aspects of Validity of Qualitative Research Perspective by Guba (1981) 

Aspect Scientific Term Naturalistic Term 

Truth Value Internal Validity Credibility 
Applicabality Eksternal Validity Generalizability Transferability 
Consistency Reliability Dependability 
Neutrality Objectivity Confirmability 

Source: Guba (1981) 

FINDINGS AND DISCUSSION 

The findings based on observations were made at eight public elementary schools in 
East Jakarta which were used as research sites by entering the classroom when the teacher was 
teaching and giving an assessment that eight teachers at the schools only used questions avail-
able in textbooks owned by students because they were considered more practical and easy for 
teachers to do. 

The next finding was that the results of interviews with grade XI teaching teachers turn-
ed out that there was one teacher who had not attended HOTS-based instrument preparation 
training, while seven teachers had attended the training but they said they had problems in its 
implementation because it was still something new for elementary school level teachers. This 
is the reason teachers do not make their own assessment instruments. 

Documents taken as data were in the form of assessment instruments made by eight 
public elementary school teachers in East Jakarta, each of which consisted of ten multiple 
choice questions in science subject of grade XI with the reproductive system material so that 
all the items were 80 items, then are validated by two expert. The validation results are pre-
sented in Table 2. Then, the document was also validated by a second expert which can be 
seen in Table 3. 
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Table 2. The Result of Teacher Evaluation Instrument Validation by Expert 1 

School LOTS HOTS Other 

School  A 6 4 0 
School  B 8 2 0 
School  C 8 2 0 
School  D 7 3 0 
School  E 10 0 0 
School  F 8 2 0 
School  G 5 5 0 
School  H 10 0 0 

Total 62 18 0 

Table 3. The Result of Teacher Assessment Instrument Validation by Expert 2 

School LOTS HOTS Other 

School  A 9 1 0 
School  B 6 4 0 
School  C 9 1 0 
School  D 6 4 0 
School  E 4 4 2 
School  F 8 1 1 
School  G 7 3 0 
School  H 10 0 0 

Total 59 18 3 

 
Based on Table 2, there are 62 items included in the LOTS category and 18 items in the 

HOTS category. This categorization is based on the cognitive domain. Validation is carried 
out based on the suitability of the content or material to be measured, namely related to the 
reproductive system.  

Validation conducted by the second expert in Table 3 shows that there are 59 items in 
the LOTS category and 18 items in the HOTS-based category, with three items that are un-
clear and not included in the reproductive system material. These three items were found in 
school E totaling two items and school F totaling one item. 

Table 2 and Table 3 present different validation results, because there are different un-
derstandings between the two experts, but as a whole, they do not show a significant differ-
ence. Overall, the items made by the teacher who were included in the LOTS category were 
81.25% of the total, and 18.75% of the items were included in the HOTS category. This is 
similar to the research that was conducted by Samosir et al. (2019) with the results of the num-
ber of HOTS quality questions of 51% and LOTS of 49%, the difference is that the number 
of HOTS in this study was less than that of Samosir et al. (2019) material, and the research 
was also carried out in different places. It is contradictory to the context of the research that 
was carried out by Himmah (2019), in which she also analyzed the level of the MOTS, with 
the end-semester assessment questions on mathematics subject. However, the method used in 
her research was the same as this research, namely, descriptive analysis. Moreover, other simi-
lar researches on item analysis were also conducted by Cahyono and Adilah (2016), and also 
Muklis and Oktora (2015) who used the cognitive level category of knowing, applying, and 
reasoning. 

Data analysis that was conducted using Anates software to find out the validity, reliabil-
ity, differentiation power, and level of difficulty in this study distinguishes it from the research 
that was conducted by Sudrajat (2018) which deals manually with the results of 30 questions: 
there are 14 valid questions, and 16 other questions are not valid. After conducting interviews 
with elementary school teachers in East Jakarta, it turned out that the same thing was found in 
the research of Sudrajat (2018), namely, the problem of educators who neglected their duties 
and functions, such as not analyzing the questions given to students. 
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Proportionally, the HOTS items were arranged in a smaller number because each assess-
ment tool had to be adjusted to the processing time, so that there were no major obstacles for 
students who worked on it. In addition, the teacher still has difficulty in compiling the HOTS 
questions. It is possibly because the teacher has not attended the HOTS question preparation 
training. 

Based on interviews with the teachers of grade XI students, all of them pay attention to 
the validity of the content when compiling the items because the suitability of the material is 
the main benchmark. Then linked to the results of validation by experts, the validity of the 
content contained in each item has also been completed, but what needs to be improved in 
the assessment instrument is the Operational Verb or Kata Kerja Operasional (KKO) on indica-
tors that do not match the form of questions that appear in the questions. 

Furthermore, the questions that teachers usually use are questions that are already avail-
able in the textbook that has been provided for student, especially in daily tests. However, 
there were also items that the teacher modified according to the conditions and material pre-
sented in the classroom. Testing the assessment instrument before being used as a measuring 
tool for the success of the learning process must indeed be done so that the learning objec-
tives can be achieved properly, testing in this study was carried out as research supporting data 
to determine the quality of the items compiled, which in previous research was conducted by 
Hartuti and Handayani (2019) with no testing, so they only know the results of the analysis. In 
their research, it was found that the implementation of the 2013 curriculum assessment, in 
general, was in accordance with the 2013 curriculum assessment standards by making HOTS 
questions from the daily tests, mid-semester tests, and end-semester tests were in accordance 
with the syllabus, lesson plans, teacher books, and 2013 curriculum standards. 

CONCLUSION 

Based on the data analysis and research findings, it is concluded that (1) the instrument 
used by elementary school teachers in East Jakarta has fulfilled the content validity, (2) the 
cognitive domain (LOTS & HOTS) of the instruments used by elementary school teachers is 
proportional to 81.25% LOTS and 18.75% HOTS, (3) the quality of the assessment carried 
out by elementary school teachers in East Jakarta is generally good, but there are three items, 
namely two items for school E and one item for school F, which are not in accordance with 
basic competencies, and (4) implementation of assessments carried out by elementary school 
teachers in East Jakarta has followed the assessment standards given by the government. In 
addition, it is suggested that regular training for teachers should be conducted to monitor their 
success, and it is necessary to carry out comprehensive further training at all levels of school 
and in all subject areas as a step to maximize the implementation of the demands of the 
curriculum in the learning process. Assistance for teachers in training and developing them-
selves to maximize the learning process, including the assessments carried out, can also sup-
port their success. 
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INTRODUCTION 

In response to the Covid-19 pandemic, which urged the change of the teaching-learning 
process to be online, this study discusses the development of online character education, im-
plying Ki Hajar Dewantara’s scaffolding concept. Teaching knowledge in teaching practice be-
comes the focus of online teaching during the students’ learning from home while character 
education is hardly conducted. This consideration leads to the idea of developing a character 
education model that contributes to the practical approach to teaching characters. 

Education has a paramount role in the character and civilization formation of a nation. 
Education will consistently maintain the character values of a nation’s civilization during dyna-
mic social change. Education serves not only to encourage how to know and how to do, but 
also how to manifest it, which becomes the most important thing in social reality. Education is 
also the key to human resource development. The human resource quality is the key to the 
realization of Indonesia Emas 2045, the nation’s goal that is fair and prosperous, safe and 
peaceful, and advanced and worldwide. Education also determines the direction of this na-
tion’s future. Education improves the relevant life order in the current change without having 
to lose its national identity personality. 
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In providing educational and learning services to students during the Covid-19 
Pandemic, learning is carried out from home. The disparity in learning achievements, 
especially related to attitude competencies, is strongly experienced during learning 
from home. This study aims to integrate attitude values through learning with Ki 
Hajar Dewantara’s scaffolding concept: Identifying, Imitating, Developing, Dissemi-
nating. This scaffolding is applied to strengthen the character of junior high school 
students in Yogyakarta Special Region to become Pancasila students. This is a research 
and development study that applies a qualitative approach. The respondents of this 
study were teachers, principals, students, parents, and supervisors of junior high 
schools in this province. Data were collected using focus group discussion, interview, 
and observation, then were analyzed using Miles and Huberman models, which 
comprised data reduction, data display, and inference stages. The results of this study 
is a character education strengthening model during learning from home applying Ki 
Hajar Dewantara’s scaffolding concept. This model contributes to the policymaking of 
character education strengthening during the learning from home online. 
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Law of Republic of Indonesia No. 20 of 2003 concerning the national education system, 
article 1 paragraph (1) states that: 

Education is a conscious and planned effort to realize the atmosphere of learning and learning process so 
that learners actively develop their potential to have religious-spiritual power, self-control, personality, 
intelligence, noble character, as well as the necessary skills of themselves, society, nation, and state. 

Furthermore, article 3 of the law states that national education serves to develop and form 
dignified national character and civilization to educate the life of the nation, aiming to enhance 
the potential of learners to become human beings who are believing in God and having noble 
character, healthy, knowledgeable, capable, creative, independent, and become democratic and 
responsible citizens; this is the profile of Pancasila (five pillars of Indonesia) students (Regu-
lation of the Minister of Education and Culture No. 22 of 2020). 

The key elements of Pancasila students who are diverse are knowing and appreciating 
different cultures, intercultural communication skills in interacting with others, and reflection 
and responsibility for the experience of diversity. Indonesian students recognize the value of 
gotong royong, which means a willingness to work collaboratively. This value aims to carry out 
the workload smoothly, easily, and lightly. The elements of working together are collaboration, 
caring, and sharing. Independent Indonesian students are responsible for their learning proc-
esses and outcomes. The key independence elements consist of self-awareness and situations 
sensitivity, and self-regulation. Students with critical reasoning can objectively process infor-
mation qualitatively and quantitatively, building links between various information, analyzing 
it, and evaluating and concluding it. The elements of critical reasoning are obtaining and proc-
essing information and ideas, analyzing and evaluating reasoning, reflecting thought and 
thought processes, and making decisions, while creative learners are students who can modify 
and produce something original, meaningful, useful, and impactful. The key elements of being 
creative consist of generating original ideas and producing original works and actions. 

Currently, all regions of the Republic of Indonesia are affected by the spread of Covid-
19. Under any circumstances, the country is obliged to protect the entire nation, promote the 
general welfare, and educate the people. Therefore, the country is obliged to find a way out of 
the continuity of education in schools. Realizing the geographical location of Indonesia as an 
archipelago with different circumstances, a regulation that can become a solution needs to be 
formulated so that learning activities can still be carried out properly during any emergency 
conditions. Learning should have never stopped, whatever happens. In case of emergency, 
learning activities cannot normally run as usual, but students must still get education and learn-
ing services. 

The government of Indonesia in the world of education seeks to break the chain of 
transmission of this virus by organizing home learning for all levels of education through the 
Circular Letter of the Ministry of Education and Culture No. 4 of 2020 concerning the imple-
mentation of educational policy in the emergency period of the spread of Corona Virus Dis-
ease-19. This surprises the institutions, teaching staff, learners, and parents. Universities, not 
only in Indonesia but around the world as the highest educational institutions, also partici-
pated in the shock. Researches report on how educators and educational institutions are doing 
and sharing methods as well as strategies to deal with the Covid-19 pandemic (Daniel, 2020; 
Romero-Ivanova et al., 2020; Shenoy et al., 2020; Zhang et al., 2020). These studies discuss 
knowledge learning, but character learning online is still very limited. The researchers believe 
that character learning, during learning from home, has not been studied. Considering this 
limitation, this study proposes a model for character education during learning from home, 
applying Ki Hajar Dewantara’s scaffolding concept.  

Before discussing learning from home any further, education centers need to be recog-
nized first. A basic understanding of educational agents needs to be understood that the re-
sponsibility of education lies in three educational centers. This was initiated by Ki Hajar De-
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wantara in the concept of Tri Pusat Pendidikan (three centers of education), namely, family, 
school, and community (Dewantara, 2013). It is further explained that families play a role in 
educating children to have good character and ethics. Schools play a role in giving children 
knowledge. When the first and second centers have adequately equipped children, the com-
munity plays the social and social education role. Based on the three education centers’ under-
standing, the thought that education is entirely the school’s responsibility is certainly not justi-
fied. The first center mentioned is the family. The parent or guardian plays a leading role in 
the learners’ character education. However, the school is seen as playing a role to help parents 
in educating children’s character. The concept of involving parents in educating the students is 
in line with some current researches that parents/guardians and schools can jointly educate 
children’s character during the challenging time of the Covid-19 virus emergence (Asbari et al., 
2019; Erol & Danyal, 2020; Lake & Olson, 2020). 

From some information circulating in the community about the implementation of 
learning from home, it is known that not all schools can run full online learning activities. 
Most schools host off-line learning. Some obstacles found include limited human resources, 
limited facilities, the difficulty for parents in doing mentoring, and so on. Not all students have 
a computer or smartphone. Students also have difficulty accessing the internet and limited in-
ternet quota. These are true in the Indonesian context, as pointed out by Siron et al. (2020). In 
addition, the implementation of learning from home during the Covid-19 emergency period 
between one school and another school varies greatly, in accordance with the perception and 
readiness of each school. 

According to the Decree of the Minister of Education and Culture No. 719/P/2020, 
there needs to be a paradigm change in learning planning, implementation of learning, and as-
sessment of learning outcomes. Learning from home activities demand collaboration, partici-
pation, and active communication between teachers, parents, and students. This collaboration 
must be a unity that supports each other, on the principle that all of us are teachers, all of us 
are students, and all places are classrooms. Learning from home, which is online, not only 
meets the demands of competence in the curriculum, but is emphasized more on character de-
velopment, noble character, and student independence. Teachers must be more creative and 
innovative in presenting subject matter and assigning assignments to students, to realize mean-
ingful, inspiring, and enjoyable learning. Thus, students are expected not to experience the 
boredom of learning from home. 

Researches suggest that teaching and learning during the Covid-19 outbreak need con-
tingency strategies (Bao, 2020; Daniel, 2020). Many studies show that the instructional process 
experienced and is experiencing shock, particularly among the community with low technol-
ogy literacy (Romero-Ivanova et al., 2020; Shenoy et al., 2020; Siron et al., 2020). These re-
searches report different teaching contexts during the outbreak. They emphasized the knowl-
edge teaching during the pandemic; but, the character teaching was left behind. The current 
education system in Indonesia urges more teaching on character education to complement 
knowledge teaching (Regulation of the Minister of Education and Culture No. 22 of 2020).  

Character education has a paramount role in building a strong baseline for a community. 
It provides basic education and self-control concerning the students’ local cultural value for 
facing this open-access information era as the emergence of the internet (Harun et al., 2020; 
Hermino, 2020; Rosmiati et al., 2016). Character education in some contexts is integrated into 
learning subjects, such as math and multimedia (Kadek, 2020; Suyitno et al., 2019). Some 
models of character education were developed (Dewia & Alam, 2020; Septiani, 2020) to pave 
the way the teaching and learning; however, a contextual model implicating Indonesian local 
wisdom has not been developed or was limited.  

Ki Hajar Dewantara’s scaffolding concept emphasizes that teachers must be able to ac-
commodate the development aspects of attitude and scientific values in the learning process 
with the implementation of 4Ns concept, namely; identifying concepts and values (NITENI), 
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imitating (NIROKKE), implementing the concepts and contextually developing the imple-
mented values (NAMBAHI), and disseminating them (NULARKE) in the wider community 
(Boentarsono et al., 2016; Dewantara, 2013). The research was, therefore, conducted aiming at 
developing a character value strengthening model using the concept of Ki Hajar Dewantara’s 
4N scaffolding when learning from home. 

In regard to the aforementioned concept, this study looks at the following research 
problem. (1) What are the characters needed to be strengthened? (2) How is the model devel-
oped applying Ki Hajar Dewantara’s scaffolding concept to strengthen the character? 

RESEARCH METHOD 

This study applied the research and development (R&D) method, which consisted of 
two stages: need analysis and model development. The need analysis looked for the character 
needed to be strengthened using the model. The model development is the stage where the Ki 
Hajar Dewantara scaffolding concept is applied to teach the character found in the need ana-
lysis. Figure 1 illustrates the stages in this research. 

 

 

Figure 1. Research Stages 

This study involved junior high school setting in three areas in Yogyakarta Special Re-
gion that conducted learning from home: Bantul Regency, Sleman Regency, and Yogyakarta 
City. There were nine schools altogether. Respondents involved in this study were 12 junior 
high school teachers, three principals, three supervisors, 15 students, and three parents. The 
researchers selected the respondents for various considerations such as school accreditation 
status, media for online used during learning from home, and representation of the school 
area. This method provided comprehensive and complete data related to the need analysis of 
character strengthening during learning from home. 

Data collection comprised three stages, namely the exploration phase using the Focus 
Group Discussion (FGD) method supported by the results review of questionnaires, inter-
views, and observation findings. Triangulation in this study covered data and source triangu-
lation method to develop a comprehensive understanding of phenomena. After completing 
the exploration phase, the next was the needs analysis to create the model, such as the teach-
ing materials that had integrated the value of the attitude for the profile of Pancasila students. 
The next step is product design by developing model prototypes, implementing prototype 
models to three schools in Sleman Regency, Bantul Regency, and Yogyakarta City, sampling 
three subject teachers, namely Mathematics, Bahasa Indonesia, and English subjects. The col-
lected data were analyzed using Miles and Huberman technique. Miles et al. (2014) state that 
the analysis consists of three flows of activities that move simultaneously: data reduction, data 
presentation, and conclusion drawing/verification. Qualitative research explores and under-
stands the meaning of individuals associated with social problems (Creswell & Creswell, 2018). 

Data analysis in the need analysis stage was validated by an expert who comprised of 
teacher, principal, school district supervisor, and lecturer by applying expert judgment. In the 
stage of model development, the analysis applied expert judgment and field testing of the 
model. This study was done by analyzing the implementation results from prototypes, then 
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conducted deeper offline FGD by applying strict health protocols. The results of the analysis 
and the results of the interview proceeded to data reduction by making abstractions to obtain 
conclusions. This step was an attempt to summarize the core, process, and statements that 
need to be maintained to stay in it. 

FINDINGS AND DISCUSSION 

Along with the recent development of technology and information in the era of indus-
trial revolution 4.0, the future workforce’s world will certainly be very different from the cur-
rent situation. Major changes in the era of industrial revolution 4.0 formed a different world of 
work in terms of structure, technology, and concept of self-actualization. The structure of the 
work will be more flexible, knows no geographical boundaries, and is unbound. This will re-
sult in the worker not being tied to just one institution throughout his or her career.  

Based on the questionnaires filled out by the principal, most schools set character grades 
that had to be strengthened to students in the school’s curriculum: school vision and mission 
(Law of Republic of Indonesia No. 20 of 2003; Regulation of the Minister of Education and 
Culture No. 20 of 2018; Regulation of the Minister of Education and Culture No. 37 of 2018). 
The Ministry of Education and Culture has determined these character values in the 2020/ 
2024 Strategic Plan (Regulation of the Minister of Education and Culture No. 22 of 2020). Of 
the six key elements of Pancasila student profile, the teachers had strengthened the character 
values such as believing in God, being independent, creative, critical thinking, collaboration, 
and having an awareness of diversity. During the FGD, the respondent confirmed that “be-
lieving in God” had been taught by all teachers and confirmed by the students, principals, and 
district supervisors. On the other hand, “diversity awareness" was identified to be taught the 
least.  

The teacher documented the character strengthening in the lesson plan. The implement-
ation of character strengthening was mostly done by asking students to pray at the beginning 
and closing of the learning activity. The teachers argued that believing in God and other noble 
characters was usually carried out by the teacher during face-to-face meetings. Based on the 
data, it still needed to be strengthened by the teacher to provide other character strengthening. 
The teachers believed that the students understood the strengthening of character so that stu-
dents would be able to practice the values in their daily lives. According to 75% of the teach-
ers, the strengthening process was challenging in an online setting. It was hard to do because 
many parents were busy or working. The parents were having difficulties monitoring the de-
velopment of their child’s character. The support of the principal and supervisor to the teach-
ers to strengthen the students’ character was paramount. The principal’s monitoring and eval-
uation process was mostly administratively oriented, namely checking whether the character to 
be strengthened had already been included in the teachers’ lesson plan. The headmaster some-
times also visited the classroom during lessons and assessments and delivered them in regular 
meetings. They could not organize the observation process because of the learning from home 
condition. 

Students confirmed the character values strengthening data by their teacher. They stated 
that the character values which the teacher reinforced were religious, disciplined, independent, 
and creative. Additionally, their teachers always asked them to pray, be disciplined during 
learning, be creative, and be independent, especially in doing their homework. This demon-
strated that the students did not recognize the meaning of other character values strengthened 
by the teachers. 

The character strengthening education conducted by the school during learning from 
home seemed incidental. Also, it did not integrate with both the learning and the conformity 
with the students’ condition. The analysis of interview data conducted with teachers, students, 
and parents implied these phenomena. The data analysis from the students revealed that char-
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acter education was mostly about praying and reminding around certain characters without 
providing meaningful guidance for those who violated the character value. For example, ac-
cording to the students, teachers did not reprimand students who were late collecting assign-
ments or were undisciplined while learning from home. 

The parents who accompany the child justified the situation. They stated there was no 
effective communication related to character disseminating during learning from home. Most 
discussions between teachers and parents were about school assignments using WhatsApp. 
The communication made by teachers to parents was mostly through WhatsApp group, and 
its contents were mostly tasks that had to be done by students at home. The teachers were al-
so aware of that. The interviews with teachers from three regions implied that some teachers 
also found it difficult to include character strengthening and conduct their online learning as-
sessments. This is because no planned model or strategy was mutually endorsed in schools 
and passed from supervisors. Conducting monitoring on character strengthening was also 
challenging for the supervisors because most consulted issues focused on conducting the 
learning and assessment process during learning from home. 

The findings show that teachers wanted a new strategy that was a design or model that 
teachers can use to integrate the character values through learning and reduce the boredom of 
teachers, students and parents. Teachers hoped that the school could collaborate with the de-
partment or universities to create a learning design to integrate character values. 

Further findings indicate that the characters that had to be strengthened during learning 
from home turned out to get a mixed response. From the results of interviews and study of 
lesson plan documents, teachers emphasized disciplined character, honesty, and independence. 
It was believed that the character of discipline was necessary because in the opinion of Nucci 
(2008, p. 197), “developmental discipline can help teachers build the trusting relationships 
necessary for all students to learn and develop academically and morally.” The development of 
discipline carried out by teachers was able to shape students into disciplined people while also 
improving student achievement academically. Students who had a disciplined character in their 
daily lives, of course, would also be disciplined in learning at school and home so that it in-
directly affected the improvement of achievement in school. 

Students reported different characters values delivered by their teachers. Students said 
supervisors and principals emphasized independent character and hard work. Self-reliance 
concerning an independent person and having confidence could enable the students to adapt 
and take care of things by themselves (Parker, 2006, pp. 226–227). Children’s ability to self-
help needs to be grown because teachers could not help when learning from home. The stu-
dents also argued that self-reliance was the main provision during learning from home. How-
ever, the value of the character had not become a habit and permanent yet. This character had 
not been a special student profile yet. 

Based on the above discussion, it can be confirmed that character strengthening cannot 
occur if the teacher only transfers knowledge and occasionally reminds students to be good. 
Character strengthening must be done intentionally (by design) to seek the transformation of 
values in forming the character of the nation’s children. According to Ki Hajar Dewantara, 
Strengthening character education can be done with the Trisentra System or Tripusat Education 
that is family, college, and community (Dewantara, 2013). All three have the task and oblige-
tion to form the students’ intellectuality and noble ethics (character). 

In practice, families, communities, and schools have strengthened character education 
by habituating excellent behavior practices that must be continuous until they finally form 
habits. However, this applies to character grades that are common and can be carried out by 
students regularly. Strengthening the value of character values that can develop their compe-
titiveness to live in the future as stated in the profile of Pancasila  students must be pursued 
and planned more seriously and integrated into the learning process. Ki Hajar Dewantara’s 4N 
scaffolding concept; Niteni (paying close attention/observing), Nirokke (imitating), Nambahi 
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(adding), and Nularke (communicating), can integrate character values in the teaching. This 
scaffolding stage of 4N is an effort to pave a way to strengthen students' character so that the 
value of character values that they have understood can be a catalyst and generate the stu-
dents’ willingness to produce behavior regularly to form a permanent habit. 

The internalization process of a concept or teaching will be possible when students 
carefully see/observe (Niteni) the concept, consider it, and then imitates (Nirokke) it. Students 
will develop it or add it (Nambahi) according to its context in the next stage. In the end, stu-
dents can convey/communicate (Nularkke) the value of the concept to others. The result of 
model development by applying Ki Hajar Dewantara’s 4N scaffolding concept for strength-
ening the character can be seen in Figure 2. 

 

 

Figure 2. Model by Applying Ki Hajar Dewantara’s 4N Scaffolding Concept 

The stages in the model illustrated in Figure 2 are as follows. (1) Select the core compe-
tence, formulate the indicators of the competency achievement, and select key elements of 
Pancasila students. (2) In each lesson, focus on a number of attitude values to be developed. (3) 
Formulate the learning objectives that will be outlined in the lesson plan document. (4) De-
velop teaching materials that have contained character value (it can be in the form of text, mo-
dules, videos, sound recordings, etc.). (5) Character values that will be strengthened in teach-
ing materials (it can be written in objectives, activities (including text), exercises, summaries, 
reflections, assessments, utilization of blank space or delivered in impressions or sounds). (6) 
Make instructions to carry out learning activities using teaching materials that have been devel-
oped. (7) Allow students to learn independently guided by teachers and accompanied by par-
ents, by emphasizing the order of birth and inner and honesty. (8) At the end of weekly activ-
ities, students are asked to self-report what has been observed (Niteni), what has been done 
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(Nirokke), what other things can be developed (Nambahi), and given the challenge of what 
benefits for others (Nularke). (9) Strengthen the meaningful things that have been learned and 
valuable for their lives. (10) Do reflection and follow-up. 

The development of this model was to assist teachers in creating learning tools for the 
lesson plan that includes strengthening the students' character. In addition to the character 
strengthening, the model was an effort to shape Pancasila student profile and free learning. The 
results of this model applied in various junior high schools in Yogyakarta indicated that it as-
sisted the teachers in integrating the key elements of the character value of Pancasila Student 
Profile in learning during the learning from home process. The teacher's responses implied 
this process. The three schools agreed that the model developed assisted teachers in conduct-
ing learning. The student response also showed positive results seen in their ability to acquire 
teaching material during online learning. The reason for this success is contextual learning de-
velopment. It demands critical thinking and gives children the freedom to express an opinion. 

The school principals felt this model was advantageous. It helped monitor the strength-
ening of character in the school by looking at the lesson plan documents, the teaching materi-
als developed, and the reflection sheets written by the students in each lesson. Besides, this 
model helps school supervisors provide direction related to improving teacher innovation and 
creativity in developing learning to achieve student competencies in attitude, knowledge, and 
skills competencies. 

Based on the discussion above, all education agents should be aware of the strengthen-
ing of character that meets the criteria of the Pancasila student profile. The developed model 
could be one of the implication strategies because it allows students, teachers, parents, princi-
pals, and supervisors to synergize to strengthen character education that contains aspects of 
critical thinking, independence, faithful and godly character, and creative mind could be 
realized. 

CONCLUSION 

The need analysis in this study recognized some characters to be strengthened, such as 
belief in God, independence, creativity, critical thinking, collaboration, and diversity aware-
ness. These characters were developed into the model of character strengthening, which is 
integrated into the teaching. This model has been validated by the model field testing, which 
contributes to the policy-making process for the teaching character during learning from 
home. In regard to character education, the collaboration between students, parents, teachers, 
principals, and education district supervisors should be maintained and encouraged, especially 
during learning from home. 
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INTRODUCTION 

Education of the 21st century is radically changing than any preceding decades before. 
Technology has become a determining factor in helping education and lessons being meaning-
ful and successful to millennial students (Akçayır & Akçayır, 2018; Azman & Dollsaid, 2018; 
Tsay et al., 2018). These students are more comfortable engaged with technology and learning 
with it as it gave rise and prominence to tech-based educational approaches such as e-learning, 
blended learning, and flipped learning (Embi, 2014; Hamdan et al., 2013; Kenna, 2014).  

Traditional didactic approaches are becoming more and more inefficient in dealing with 
21st-century students (Kenna, 2014). Students today are more sensitive to their divergent abil-
ities and needs in classrooms, which is essential in delivering a meaningful lesson. Teachers 
must be able to address these divergences in the classroom for having an effective lesson de-
livered (Lage et al., 2000). This is especially true for tertiary-level education, as global connec-
tivity has seen a rapid rise since the development of digital technology in the last ten years 
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(Enfield, 2013). The impact of digital technology is that students of this generation are more 
comfortable interacting and digesting information through many online interactive platforms. 

The Flipped Learning Approach 

The fact that the new generations prefer digital platforms over conventional ones spur-
red educators to use the digital technology platforms as an effective medium of teaching stu-
dents and making learning a meaningful experience through different forms of interactions 
with the lesson content for different learning styles (Tsay et al., 2018). The flipped learning ap-
proach is a teaching approach spurred by digital technology in the classroom. The flexible and 
independent disposition of the approach jives well with the use of technology in education. 
Some experts believe that the approach allows for a cornucopia of pedagogical approaches to 
be implemented in a flip approach classroom, resulting in a flexible range of approaches that is 
Taylor-suited to each student‟s learning styles (Baepler et al., 2014). Juhary and Amir (2018) 
debated that many past studies have proven the ability of the flip learning approach to em-
power students to be self-dependent learners. Furthermore, the shift of responsibility of learn-
ing that befalls on the learner themselves proliferates the usage of learner-centered approaches 
that, in turn, allows for the individual students of different learning styles and abilities to learn 
and develop at their own pace (Raihanah, in Ministry of Education Malaysia, 2015).  

Several previous studies have shown a positive effect of the flipped learning approach 
involving students (Chen et al., 2014; Davies et al., 2013; McLaughlin et al., 2013). This proves 
that the flipped learning approach in the classroom is an alternative in learning approaches 
and strategies. However, most research on flipped learning is conducted in mathematics and 
engineering subjects (Baepler et al., 2014; Chen et al., 2014; McLaughlin et al., 2013). Besides, 
several studies on flipped learning in ESL are only related to the limited readiness of students 
and lecturers in using the flipped learning approach (Embi, 2014; Jamaludin & Osman, 2014; 
Osman et al., 2014). Existing studies on model development and guidelines for applying the 
flipped learning approach are still relatively lacking. Existing studies also focus more on the 
general student population at universities (Baepler et al., 2014; Embi, 2014), so the flipped 
learning approach cannot be extended to a broader group. There are gaps in the literature re-
lated to research on the flipped learning approach in language learning, especially in English 
language learning in the ESL program. Thus, this gap in the literature needs to be addressed to 
examine whether there is consistency in the results and effects of flipped learning in ESL sub-
jects and for engineering and mathematics subjects. The flipped learning approach‟s effective-
ness needs to be studied by developing a model framework in the ESL program at universities. 

This study stands on the premise that besides the recorded positive advancement and 
development, the flipped learning approach has on teaching and learning of the 21st century. 
There exists minimal proof of a set perimeter to guide the use of the approach in an educa-
tional environment effectively (Baepler et al., 2014; Bishop & Verleger, 2013; O‟Flaherty & 
Phillips, 2015). Thus, a conscious effort to establish an instrument for flipped learning has be-
come a primary concern to implement the approach effectively. Experts‟ perspective of con-
structs recommended for developing an instrument for flipped learning is invaluable as their 
professional experience and knowledge on the subject matter should be pivotal in determining 
that such development is on the right path. The study sees the experts‟ perspective on the pro-
posed constructs for developing an instrument to implement the flipped learning approach in 
an ESL environment. Thus, seven constructs were identified from Hamdan et al. (2013) and 
Chen et al. (2014), that were mapped out into sixty-eight items and used in the form of a ques-
tionnaire posted in the form of Google docs and distributed to twenty-two experts of educa-
tional technology or ESL and educational technology. The study received eighteen responses, 
analyzed by the Fuzzy Delphi method. This research aims to see the experts‟ view of the 
proposed constructs and quantify these views in the form of Fuzzy Delphi analysis. 
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RESEARCH METHOD 

This study uses a design and developmental research (DDR) approach to develop and 
verify a flipped learning framework in an ESL context. There are two phases of the study. The 
first phase focuses on the design of construct for flipped learning framework utilizing litera-
ture review concerning the flipped learning approach. The second phase is on the develop-
ment of the flipped learning construct, starting with the Fuzzy Delphi method. 

The samples in this study were selected using the purposive sampling technique. Pur-
posive sampling refers to a sampling procedure in which subjects that have ascertained spe-
cific characteristics needed for the research are selected as respondents in the study (Creswell, 
2009), and it does not require underlying theories or a certain number of informants (Patton, 
2002; Tongco, 2007) as its foundation. It is a “deliberate choice of an informant based on the 
qualities the informant possesses” (Tongco, 2007, p. 147) and is used in collecting the quanti-
tative (Fuzzy Delphi and survey) data of the study.  

There are two groups of samples used in this study. The first group involves a group of 
18 experts in the education technology learning field. The experts‟ responses are gathered 
during the Delphi technique to obtain the second objective of the study. 

Instruments 

In the first phase, the researchers used the input or process to design the flipped learn-
ing questionnaire for the experts. The input from the literature provided a list of construct, 
dimensions, and items concerning ESL flipped learning at Universiti Kebangsaan Malaysia. 
Then, the list was converted into several statements to form an ESL flipped learning question-
naire for the experts to review. 

The Fuzzy Delphi Method (FDM) was used to gather the experts‟ agreement on the 
dimensions and indicators. FDM aims to solve the problem of traditional Delphi method 
(Hidayat & Lawahid, 2020; Ishikawa et al., 1993). The method is based on group thinking of 
qualified experts to ensure the validity of collected data. In FDM, the experts were required to 
indicate the extent of their agreement with the statements. Also, the experts were encouraged 
to introduce or recommend any new dimensions or indicators, revise or make an adjustment 
to the existing statements in the list. Before the actual FDM, the questionnaire went through 
several face validation processes by the researchers‟ supervisors and experts identified. 

Procedure 

The data collection for this study consists of three phases. Each phase is elaborated as 
follows. 

Phase I: Flipped Learning Framework Design in Context 

The first phase involved a review of related past studies. The review was done to estab-
lish the constructs and items needed for the development of the questionnaire to develop the 
Flipped learning framework. The researchers conducted this by mapping out the literature to 
the constructs proposed in the study by Hamdan et al. (2013) and Chen et al. (2014). Once the 
construct, dimensions, and items were established, the questionnaire was developed and given 
to two experts to review its content and face validity. After discussions and reviews of the 
questionnaire, the questionnaire was ready for the next step. 

Phase II: Flipped Learning Framework Development 

The next step is to identify experts or participants for the Fuzzy Delphi Method (FDM). 
After the experts expressed their agreement to participate, emails with appointment letters 
signed by the researchers' supervisor were sent to the experts. The experts were then directed 
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to a Google form website address to answer the questionnaire and give their opinions on the 
questionnaire. The findings from FDM were used to help in enhancing and developing the 
flipped learning questionnaire and framework. 

Data Analysis 

The first quantitative data of the study were collated from the experts in the second 
phase using the Fuzzy Delphi Method (FDM). FDM is conducted using the questionnaire in-
strument, which has a five-point Likert scale of importance ranging from „Strongly Important‟ 
(5) to „Strongly Unimportant‟ (1). FDM is chosen for this analysis as the method has been 
proven to produce statistically valid constructs, dimensions, and items for many previous 
kinds of research (Bouzon et al., 2016). Furthermore, the Defuzzification α-cut analysis and 
the (d) threshold value in accepting and rejecting items and constructs in developing frame-
works and models were well established and valid (Hidayat, 2018). In terms of showing a con-
sensus, FDM analysis can demonstrate this effectively (Sanchez-Lezama et al., 2014). This first 
quantitative analysis establishes the constructs, dimensions, and items of the study. 

FINDINGS AND DISCUSSION 

What Constructs Should Make Up a Framework for Assessing Flipped Learning 
Approach Effectiveness in an ESL Context, Based on Literature, in the Design Phase? 

The overall findings from the literature analysis done for Phase I points to the impor-
tance of the seven constructs (flexible learning environment, shift in learning culture, inten-
tional content, professional educators, progressive networking activities, engaging and effec-
tive learning experiences, diversified seamless learning platforms) in discussing what is impor-
tant for the flipped learning approach implementation by researchers investigating the flipped 
learning approach in the educational environments. The constructs are essential but not appa-
rent and are usually discussed directly or indirectly, either in the literature discussions or in the 
conclusions made. This may be due to the approach novelty, as many academics are still inves-
tigating what important factors contribute to the effective implementation of the flipped 
learning approach in educational environments. However, the framework can be divided into 
two main themes: the educator‟s element and the student‟s element, which are further di-
vulged in this section.  

The researchers have identified and organized several research papers that discuss one 
or several constructs as important elements to be considered in implementing and administer-
ing the flipped learning approach. To note, the importance of the educator‟s elements that 
make up an integral part of the framework in ensuring an effective flipped learning approach 
classes have been discussed at length (Bishop & Verleger, 2013; Chen et al., 2014; Coufal, 
2014; Embi, 2014; Hamdan et al., 2013; Hao, 2016; O‟Flaherty & Phillips, 2015). The ap-
proach of providing flexible learning modes physical learning space in encouraging students to 
be engaged in a meaningful lesson cannot be undermined (Balan et al., 2015; Bergmann & 
Sams, 2012; Yemma, 2015). Hao (2016) stated that the implementation of the flipped learning 
approach is drawing attention from educators and students alike due to the shift in the learn-
ing culture where the main onus to learn is on the students making meaning of the lessons on 
a personal level, with independence and peer learning. The usage of content developed and 
customized according to the needs of the flipped environment to ensure meaningful lessons 
cannot be underestimated (Bergmann & Sams, 2012; Wiginton, 2013). Furthermore, the pre-
sence of educators who are aware of the job scope and responsibilities of a flipped learning 
educator is imperative in determining the success of the implementation (Nederveld & Berge, 
2015; O‟Flaherty & Phillips, 2015; Yemma, 2015). 
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The literature evidence pointing towards the importance of the student‟s element in en-
suring a successful flipped learning curriculum has been the focal point in academic discus-
sions (Chen et al., 2014; Embi et al., 2014). The usage of activities that encapsulate networking 
through the use of technology is integral in ensuring effective lessons that propagate self-dis-
covery learning and peer learning for students of the 21st century (Aw-Yong et al., 2013; 
Nederveld & Berge, 2015; O‟Flaherty & Phillips, 2015; Yemma, 2015). Many research papers 
have concluded from their analysis that careful planning and thought should be invested in de-
signing engaging and effective learning experiences as it is an integral part of determining the 
success or failure of the approach in classroom settings (Bergmann & Sams, 2012; Bishop & 
Verleger, 2013; Soltanpour & Valizadech in Bodomo, 2016; Yemma, 2015). Moreover, the 
idea of using multiple platforms online for learning is welcomed and seen as an effective and 
engaging medium to inculcate ideas of discovery learning, peer learning, ubiquitous learning, 
and many other important facets of 21st-century learning or learning characteristics in the 
Industrial Revolution 4.0 era. These traits are important characters needed for the students to 
become successful in the Industrial Revolution 4.0 era (Soltanpour & Valizadech in Bodomo, 
2016; Coufal, 2014; Kafi & Motallebzadeh, 2014; Wiginton, 2013; Yemma, 2015).   

All these research works have, one way or another, mentioned the importance of the 
factors proposed as the constructs of the framework suggested. What is missing from the liter-
ature so far are investigations that look at the factors together and deliberate the influence and 
effect these factors have comprehensively on the teaching and learning processes in the Flip-
ped learning approach or environment. Hence, the study investigates the interactions of the 
factors proposed and their influence in an ESL context in Malaysia. All these researches point 
to the importance of the constructs proposed by this study in developing and ensuring that 
any implementation of the Flipped learning approach must have a glance of the factors in 
molding the lessons or curriculum with Flipped learning in their fore. The researchers also 
point to the need for a framework to implement the flipped learning approach. Currently, 
there are only mentions of the important factors to consider. However, the presence of a pro-
per and comprehensive perimeter or framework that guides the implementation of the ap-
proach ensures an effective and meaningful learning experience is currently lacking from the 
literature. 

How Effectively and Accurately Can These Constructs Be Determined to Measure the 
Flipped Learning Framework in an ESL Context in the Development Phase? 

Each construct is mapped out to items representing it and put forth in the questionnaire 
form to the experts identified. The constructs and items are deduced from the literature re-
view and mapped accordingly to form the basis of this study. The seven constructs identified 
are: (1) flexible environments (FE), (2) shift in learning culture (LC), (3) intentional content 
(IC), (4) professional educators (PE), (5) progressive networking activities (NA), (6) engaging 
and effective learning experiences (LE), and (7) diversified seamless learning platforms (LP). 

These seven constructs concern the teaching and learning process and the student‟s ex-
perience of the technology-based learning approach. These constructs will be the foundation 
of the items built and analyzed with the Fuzzy Delphi method. For deliberation and discussion 
of the findings, the (d) threshold value of the constructs and items and the percentage of ex-
perts‟ agreement are discussed in this section. The bench mark benchmark acceptance of a 
construct or the items will be ≥ 0.2 for the (d) threshold value and 75% for the percentage of 
experts‟ agreement. The results of the analysis are as follows. 

Construct of Flexible Environment (FE) 

Table 1 deliberates the Fuzzy Delphi calculations of the expert‟s perspective on “Flexi-
ble Environment” construct and its items. The individual item‟s (d) threshold value is: 0.200 



40 – Wahyu Hidayat, Mohammad Musab bin Azmat Ali, Nur Asmawati Lawahid, & Mujahidah 

https://doi.org/10.21831/pep.v25i1.38060 

Copyright © 2021, Jurnal Penelitian dan Evaluasi Pendidikan, 25(1), 2021 
ISSN (print) 2685-7111 | ISSN (online) 2338-6061 

(FE 1), 0.150 (FE 2), 0.186 (FE 3), 0.169 (FE 4), 0.212 (FE 6), 0.167 (FE 7), 0.147 (FE 8), and 
0.184 (FE 9). The percentages of experts‟ agreement of the individual items are: 88.88% (FE 
1), 100% (FE 2), 88.88% (FE 3), 94.44% (FE 4), 94.44% (FE 6), 100% (FE 7), and 88.88% 
(FE 8). Thus, these items have met the benchmark value of the (d) threshold and percentages 
of experts‟ agreement mentioned earlier, and are accepted by the experts. Item FE 5 of the 
construct has been rejected as the (d) threshold value (0.212). The experts‟ agreement percent-
age (33.33%) met the benchmark value. Overall, the “Flexible Environment” construct has a 
(d) threshold value of 0.180 and overall percentage of experts‟ agreement of 86.10%, which 
leads to the item being accepted by the experts as congruent and important for this study. 

Table 1. Threshold Value (d), Percentage of Experts‟ Consensus, and Defuzzification of the 
Flexible Environment Construct (FE) 

Experts 
Items 

FE 1 FE 2 FE 3 FE 4 FE 5 FE 6 FE 7 FE 8 

1 0.2 0.1 0.2 0.1 0.3 0.2 0.1 0.1 
2 0.1 0.2 0.4 0.2 0.3 0.1 0.2 0.1 
3 0.1 0.2 0.1 0.2 0.3 0.1 0.1 0.5 
4 0.2 0.1 0.1 0.1 0.3 0.1 0.2 0.2 
5 0.1 0.1 0.2 0.2 0.3 0.2 0.1 0.1 
6 0.2 0.1 0.2 0.1 0.0 0.2 0.2 0.1 
7 0.2 0.1 0.4 0.1 0.3 0.1 0.1 0.1 
8 0.2 0.1 0.2 0.1 0.0 0.1 0.1 0.1 
9 0.2 0.1 0.2 0.1 0.3 0.2 0.1 0.1 
10 0.1 0.2 0.1 0.2 0.3 0.4 0.2 0.2 
11 0.1 0.2 0.4 0.1 0.3 0.1 0.2 0.5 
12 0.1 0.2 0.1 0.5 0.3 0.1 0.2 0.2 
13 0.7 0.2 0.1 0.1 0.0 0.2 0.1 0.1 
14 0.4 0.2 0.1 0.2 0.0 0.1 0.2 0.2 
15 0.1 0.1 0.2 0.1 0.3 0.2 0.1 0.1 
16 0.2 0.1 0.2 0.1 0.3 0.2 0.1 0.1 
17 0.2 0.1 0.1 0.2 0.0 0.2 0.1 0.1 
18 0.2 0.2 0.1 0.2 0.0 0.1 0.1 0.1 

d value for each item 0.200 0.150 0.186 0.169 0.212 0.167 0.147 0.184 
d value of the construct 0.177 
Number of Item d ≤ 0.2 16 18 16 17 6 17 18 16 

Percentage of Item d ≤ 0.2 88.88 100 88.88 94.44 33.33 94.44 100 88.88 
Percentage of Construct 86.10 

Fuzzy Evaluation 12.000 12.800 11.600 12.600 
Reject 

12.200 13.000 12.800 
Average of Fuzzy Number 0.667 0.711 0.644 0.700 0.678 0.722 0.711 

Rank 6 2 7 4 5 1 3 

Construct of Shift in Learning Culture (LC) 

Table 2 maps-out the results of the Fuzzy-Delphi analysis for the construct of “Shift in 
Learning Culture”. The individual items‟ (d) threshold values are: 0.172 (LC 1), 0.129 (LC 2), 
0.171 (LC 3), 0.136 (LC 4), 0.200 (LC 5), 0.161 (LC 6), 0.071 (LC 8), and 0.143 (LC 9), while 
the experts‟ agreement percentage of each items are 94.44% (LC 1), 100% (LC 2), 94.44% (LC 
3), 100% (LC 4), 77.77% (LC 5), 88.88% (LC 6), 83.33% (LC 8) and 100% (LC 9). The experts 
have approved these items as important for this particular construct. Item LC7, however, is 
rejected as the (d) threshold value, and is at 0.142. The experts‟ percentage of agreement is at 
66.67%. Therefore, it leads to the rejection of the item, because it fails to achieve the bench-
mark values of the analysis. 

In addition, the overall (d) threshold value and the percentage of experts‟ agreement of 
the construct “Shift in Learning Culture” as a whole are at 0.149 and 89.50%, respectively. 
This results in the construct being acknowledged as compatible and important for developing 
the instrument for gauging the flipped learning efficiency. 



41 – Wahyu Hidayat, Mohammad Musab bin Azmat Ali, Nur Asmawati Lawahid, & Mujahidah 

https://doi.org/10.21831/pep.v25i1.38060 

Copyright © 2021, Jurnal Penelitian dan Evaluasi Pendidikan, 25(1), 2021 
ISSN (print) 2685-7111 | ISSN (online) 2338-6061 

Table 2. Threshold Value (d), Percentage of Experts‟ Consensus, and Defuzzification of the 
Shift in Learning Culture (LC) 

Experts 
Items 

LC 1 LC 2 LC 3 LC 4 LC 5 LC 6 LC 7 LC 8 LC 9 

1 0.2 0.1 0.1 0.2 0.2 0.2 0.4 0.3 0.1 
2 0.4 0.2 0.2 0.1 0.1 0.1 0.1 0.0 0.2 
3 0.1 0.2 0.1 0.1 0.2 0.1 0.3 0.0 0.1 
4 0.2 0.1 0.2 0.1 0.1 0.1 0.1 0.0 0.2 
5 0.2 0.1 0.1 0.2 0.2 0.1 0.3 0.0 0.1 
6 0.2 0.1 0.1 0.1 0.4 0.1 0.1 0.0 0.1 
7 0.1 0.1 0.1 0.2 0.1 0.2 0.1 0.0 0.1 
8 0.2 0.1 0.1 0.2 0.2 0.2 0.1 0.0 0.1 
9 0.2 0.1 0.2 0.1 0.2 0.2 0.4 0.3 0.1 
10 0.1 0.2 0.2 0.1 0.4 0.1 0.1 0.0 0.1 
11 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.0 0.2 
12 0.1 0.2 0.5 0.1 0.1 0.1 0.3 0.0 0.2 
13 0.2 0.1 0.1 0.2 0.2 0.1 0.1 0.0 0.1 
14 0.1 0.2 0.2 0.1 0.4 0.4 0.1 0.0 0.2 
15 0.1 0.1 0.1 0.1 0.2 0.2 0.1 0.0 0.1 
16 0.2 0.1 0.1 0.1 0.4 0.4 0.3 0.3 0.2 
17 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 
18 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 

d value for each item 0.172 0.129 0.171 0.136 0.200 0.161 0.142 0.071 0.143 
d value of the construct 0.149 
Number of Item d ≤ 0.2 17 18 17 18 14 16 12 15 18 

Percentage of each Item d ≤ 0.2 94.44 100 94.44 100 77.77 88.88 66.67 83.33 100 
Percentage of Construct 89.50 

Fuzzy Evaluation 12.600 13.400 12.800 12.200 11.600 11.600 
Reject 

11.200 13.200 
Average of Fuzzy Number 0.700 0.744 0.711 0.678 0.644 0.644 0.622 0.733 

Rank 4 1 3 5 6 7 8 2 

Construct of Intentional Content (IC) 

Table 3. Threshold Value (d), Percentage of Experts‟ Consensus, and Defuzzification of 
Intentional Content (IC) 

Experts 
Items 

IC 1 IC 2 IC 3 IC 4 IC 5 IC 6 IC 7 IC 8 IC 9 IC 10 

1 0.0 0.2 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.2 
2 0.3 0.1 0.1 0.2 0.1 0.1 0.2 0.1 0.1 0.1 
3 0.0 0.1 0.1 0.2 0.1 0.2 0.2 0.2 0.1 0.2 
4 0.0 0.2 0.2 0.1 0.1 0.1 0.2 0.1 0.1 0.1 
5 0.3 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.1 
6 0.3 0.1 0.1 0.2 0.2 0.1 0.2 0.2 0.2 0.2 
7 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.1 
8 0.3 0.2 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.2 
9 0.3 0.2 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.2 
10 0.0 0.1 0.1 0.2 0.1 0.1 0.2 0.1 0.4 0.1 
11 0.0 0.1 0.1 0.2 0.4 0.1 0.2 0.1 0.1 0.4 
12 0.6 0.1 0.1 0.2 0.7 0.1 0.2 0.1 0.4 0.1 
13 0.0 0.1 0.1 0.2 0.1 0.1 0.2 0.2 0.2 0.2 
14 0.3 0.2 0.2 0.1 0.2 0.4 0.2 0.4 0.1 0.1 
15 0.0 0.2 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.2 
16 0.6 0.4 0.4 0.2 0.1 0.1 0.2 0.4 0.4 0.4 
17 0.6 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.2 
18 0.3 0.2 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.1 

d value for each item 0.224 0.167 0.158 0.151 0.185 0.147 0.153 0.187 0.200 0.181 
d value of the construct 0.176 
Number of Item d ≤ 0.2 8 18 17 18 16 17 18 16 15 16 

Percentage of each Item d ≤ 0.2 44.44 100.00 94.44 100.00 88.89 94.44 100.00 88.89 83.33 88.27 
Percentage of Construct 88.27  

Fuzzy Evaluation 
Reject 

12.267 12.000 12.800 11.600 11.800 12.600 12.200 12.200 12.000 
Average of Fuzzy Number 0.681 0.667 0.711 0.644 0.656 0.700 0.678 0.678 0.667 

Rank 3 6 1 9 8 2 4 5 7 
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The “Intentional Content” construct has ten items investigated in this study, and the 
Fuzzy-Delphi analysis of each item is shown in Table 3. The (d) threshold values of each item 
accepted by the experts are: 0.167 (IC 2), 0.158 (IC 3), 0.151 (IC 4), 0.185 (IC 5), 0.147 (IC 6), 
0.153 (IC 7), 0.187 (IC 8), 0.200 (IC 9), and 0.181 (IC 10), while the experts‟ agreement per-
centages of the accepted items are 100% (IC 2), 94.44% (IC 3), 100% (IC 4), 88.89% (IC 5), 
94.44% (IC 6), 100% (IC 7), 88.89% (IC 8), 83.33% (IC 9), and 88.27% (IC 10). The rejected 
item of IC 1 has a (d) threshold value of 0.244 and experts‟ percentage of agreement of 44.44. 
Therefore, the item is rejected as being representative of the construct in question. The overall 
(d) threshold value and the experts‟ agreement percentage are 0.175 and 88.27%, which lead to 
the construct acceptance by the experts as a part of the development of a flipped learning in-
strument. 

Construct of Progressive Networking Activities (NA) 

Table 4 details the results of Fuzzy-Delphi analysis of “Progressive Networking Activ-
ities” construct. The (d) threshold results for each item are: 0.151(NA 1), 0.185 (NA 2), 0.170 
(NA 3), 0.158 (NA 4), 0.132 (NA 5), 0.172 (NA 6), 0.181 (NA 7), and 0.166 (NA 8). The 
experts‟ agreement percentages of each item are: 100% (NA 1), 94.4% (NA 2), 94.4% (NA 3), 
88.9% (NA 4), 94.4% (NA 5), 88.9% (NA 6), 88.9% (NA 7), and 94.4% (NA 8). The experts 
rejected no items for this construct. 

The overall (d) threshold value is 0.162, and the percentage of experts‟ agreement of the 
construct is at 90.30%. This shows a strong agreement by the experts in accepting the afore-
mentioned construct as an essential part of the instrument development for analyzing flipped 
learning. 

Table 4. Threshold Value (d), Percentage of Experts‟ Consensus, and Defuzzification of 
Progressive Networking Activities (NA) 

Experts 
Items 

NA 1 NA 2 NA 3 NA 4 NA 5 NA 6 NA7 NA 8 

1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
3 0.1 0.1 0.2 0.1 0.1 0.4 0.1 0.1 
4 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.2 
5 0.2 0.2 0.2 0.2 0.1 0.2 0.2 0.2 
6 0.1 0.2 0.2 0.1 0.1 0.2 0.2 0.2 
7 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
8 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 
9 0.1 0.2 0.2 0.1 0.1 0.2 0.2 0.2 
10 0.2 0.1 0.1 0.1 0.1 0.1 0.4 0.1 
11 0.2 0.4 0.1 0.4 0.1 0.1 0.1 0.1 
12 0.2 0.4 0.1 0.1 0.1 0.1 0.1 0.4 
13 0.1 0.2 0.2 0.2 0.2 0.1 0.1 0.1 
14 0.2 0.4 0.4 0.4 0.4 0.4 0.4 0.1 
15 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
16 0.2 0.1 0.2 0.1 0.1 0.1 0.1 0.1 
17 0.1 0.2 0.2 0.2 0.2 0.1 0.2 0.2 
18 0.1 0.1 0.1 0.2 0.1 0.2 0.2 0.1 

d value for each item 0.151 0.185 0.170 0.158 0.132 0.172 0.181 0.166 
d value of the construct 0.162 
Number of Item d ≤ 0.2 18 17 17 16 17 16 16 17 

Percentage of each Item d ≤ 0.2 100.0 94.4 94.4 88.9 94.4 88.9 88.9 94.4 
Percentage of Construct 90.3 

Fuzzy Evaluation 12.800 11.600 12.400 11.600 11.600 11.800 12.000 12.200 
Average of Fuzzy Number 0.711 0.644 0.689 0.644 0.644 0.656 0.667 0.678 

Rank 1 6 2 8 7 5 4 3 
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Construct of Professional Educators (PE) 

Table 5 details the analysis for “Professional Educators” construct. The (d) threshold 
value for each accepted items are: 0.140 (PE 1), 0.153 (PE 3), 0.165 (PE 4), 0.169 (PE 5), 
0.147 (PE 6), 0.195 (PE 9), 0.152 (PE 10), 0.152 (PE 11), 0.171 (PE 12), 0.165 (PE 13), 0.153 
(PE 14), and 0.156 (PE 15). Meanwhile, their respective percentages of experts‟ agreement are: 
100% (PE 1), 100% (PE 3), 94.4% (PE 4), 88.9% (PE 5), 100% (PE 6), 88.9% (PE 9), 100% 
(PE 10), 100% (PE 11), 94.4% (PE 12), 94.4% (PE 13), 100% (PE 14), and 94.4% (PE 15).  

The (d) threshold values of the items rejected are 0.170 (PE 2), 0.154 (PE 7), and 0.112 
(PE 8). Their respective percentages of experts‟ agreement are 38.9% (PE 2), 55.6% (PE 7), 
and 66.7%. (PE 8). As such, only three items out of fifteen for this construct are rejected by 
the experts. Conclusively, the construct's overall construct (d) threshold value is 0.157, and the 
percentage of experts‟ agreement for the construct is 87.8%. This shows the acceptance of the 
construct by the experts for the development of the flip learning instrument. 

Table 5. Threshold Value (d), Percentage of Experts‟ Consensus, and Defuzzification of the 
Construct Professional Educators (PE) 

Experts 
Items 

PE1 PE2 PE3 PE4 PE5 PE6 PE7 PE8 PE9 PE10 PE11 PE12 PE13 PE14 PE15 

1 0.1 0.0 0.1 0.2 0.2 0.1 0.3 0.3 0.2 0.1 0.1 0.2 0.2 0.2 0.2 

2 0.1 0.0 0.1 0.1 0.1 0.2 0.1 0.0 0.1 0.2 0.2 0.1 0.1 0.1 0.1 

3 0.1 0.0 0.2 0.4 0.4 0.2 0.3 0.0 0.1 0.1 0.2 0.1 0.1 0.2 0.2 

4 0.1 0.0 0.1 0.2 0.1 0.2 0.1 0.0 0.1 0.2 0.2 0.1 0.1 0.1 0.1 

5 0.2 0.0 0.2 0.1 0.1 0.1 0.1 0.0 0.2 0.2 0.1 0.1 0.2 0.2 0.1 

6 0.2 0.3 0.2 0.2 0.1 0.2 0.1 0.3 0.7 0.2 0.1 0.1 0.2 0.1 0.2 

7 0.1 0.0 0.1 0.1 0.2 0.1 0.1 0.0 0.2 0.1 0.2 0.2 0.1 0.1 0.1 

8 0.2 0.3 0.2 0.2 0.2 0.1 0.3 0.3 0.2 0.1 0.1 0.2 0.2 0.2 0.2 

9 0.2 0.3 0.2 0.2 0.2 0.1 0.3 0.3 0.2 0.1 0.1 0.2 0.2 0.2 0.2 

10 0.1 0.3 0.1 0.1 0.1 0.2 0.1 0.3 0.4 0.1 0.1 0.2 0.1 0.1 0.1 

11 0.1 0.3 0.1 0.1 0.1 0.2 0.1 0.0 0.1 0.2 0.2 0.1 0.4 0.1 0.4 

12 0.1 0.0 0.1 0.1 0.1 0.2 0.1 0.0 0.1 0.2 0.2 0.4 0.1 0.1 0.1 

13 0.1 0.0 0.2 0.2 0.2 0.1 0.1 0.0 0.1 0.2 0.1 0.2 0.1 0.1 0.1 

14 0.1 0.3 0.1 0.1 0.4 0.1 0.4 0.0 0.1 0.1 0.2 0.1 0.1 0.2 0.1 

15 0.2 0.3 0.2 0.2 0.2 0.1 0.3 0.0 0.2 0.1 0.1 0.2 0.2 0.2 0.1 

16 0.1 0.3 0.1 0.1 0.1 0.1 0.1 0.0 0.1 0.2 0.2 0.2 0.1 0.1 0.1 

17 0.2 0.3 0.2 0.1 0.1 0.1 0.4 0.0 0.2 0.1 0.1 0.2 0.2 0.2 0.2 

18 0.2 0.3 0.2 0.2 0.2 0.1 0.3 0.3 0.2 0.1 0.1 0.2 0.2 0.2 0.2 

d value for each item 0.140 0.170 0.153 0.165 0.169 0.147 0.154 0.112 0.195 0.152 0.152 0.171 0.165 0.153 0.156 

d value of the construct 0.157 

Number of Item d ≤ 0.2 18 7 18 17 16 18 10 12 16 18 18 17 17 18 17 

Percentage of each Item d ≤ 0.2 100.0 38.9 100.0 94.4 88.9 100.0 55.6 66.7 88.9 100.0 100.0 94.4 94.4 100.0 94.4 

Percentage of Construct 87.8 

Fuzzy Evaluation 12.200 

Reject 

12.600 12.200 11.800 13.000 

Reject Reject 

11.800 12.800 12.800 12.600 12.200 12.600 12.000 

Average of Fuzzy Number 0.678 0.700 0.678 0.656 0.722 0.656 0.711 0.711 0.700 0.678 0.700 0.667 

Rank 10 5 7 11 1 12 3 2 6 8 4 9 

Construct of Engaging and Effective Learning Experiences (LE) 

Table 6 entails the (d) threshold values and the percentage of experts‟ agreement of each 
item and the construct of “Engaging and Effective Learning Experiences” as a whole. To be-
gin with, the (d) threshold values of each accepted item is: 0.145 (LE 1), 0.187 (LE 2), 0.181 
(LE 3), 0.187 (LE 4), 0.211 (LE 5), 0.196 (LE 6), 0.187 (LE 8), 0.172 (LE 9), 0.181 (LE 10), 
and 0.196 (LE 11). The percentages of experts‟ agreement of the accepted items are: 100.0% 
(LE 1), 94.4% (LE 2), 88.9% (LE 3), 88.9% (LE 4), 83.3% (LE 5), 88.9% (LE 6), 88.9% (LE 
8), 88.9% (LE 9), 88.9% (LE 10), and 88.9% (LE 11).  

Item 7 of the construct (LE 7) is rejected because the (d) threshold value is 0.24, more 
than the 0.2 benchmark value, and 16.7% of the percentage of experts‟ agreement, which is 
below the 75% benchmark. The overall construct (d) threshold value stands at 0.189; mean-
while, the overall percentage of experts‟ agreement is at 83.3 %. Hence, the experts accept the 
construct of Engaging and Effective Learning Experiences as important in developing a flip 
learning instrument. 
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Table 6. Threshold Value (d), Percentage of Experts‟ Consensus, and Defuzzification of the 
Construct Engaging and Effective Learning Experiences (LE) 

Experts 
Items 

LE 1 LE 2 LE 3 LE 4 LE 5 LE 6 LE 7 LE 8 LE 9 LE 10 LE 11 

1 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.2 0.2 0.2 0.2 

2 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.1 

3 0.1 0.1 0.1 0.1 0.1 0.1 0.3 0.4 0.4 0.1 0.1 

4 0.1 0.2 0.1 0.2 0.2 0.2 0.3 0.1 0.1 0.1 0.1 

5 0.1 0.2 0.2 0.2 0.2 0.2 0.0 0.2 0.1 0.2 0.2 

6 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.2 0.2 0.2 0.2 

7 0.2 0.1 0.2 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.1 

8 0.2 0.2 0.1 0.2 0.2 0.2 0.3 0.2 0.2 0.2 0.2 

9 0.1 0.1 0.2 0.2 0.2 0.2 0.3 0.2 0.2 0.2 0.2 

10 0.1 0.1 0.1 0.4 0.4 0.1 0.3 0.1 0.1 0.1 0.1 

11 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.1 

12 0.1 0.1 0.4 0.1 0.1 0.1 0.3 0.1 0.1 0.1 0.1 

13 0.2 0.2 0.1 0.1 0.1 0.1 0.3 0.1 0.1 0.1 0.7 

14 0.1 0.4 0.1 0.1 0.1 0.2 0.0 0.2 0.1 0.4 0.1 

15 0.1 0.2 0.2 0.2 0.2 0.1 0.3 0.2 0.2 0.2 0.2 

16 0.1 0.4 0.4 0.4 0.4 0.4 0.3 0.4 0.4 0.4 0.4 

17 0.2 0.2 0.2 0.2 0.7 0.7 0.6 0.2 0.2 0.2 0.2 

18 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.2 0.2 0.2 0.2 

d value for each item 0.145 0.187 0.181 0.187 0.201 0.196 0.241 0.187 0.172 0.181 0.196 

d value of the construct 0.189 

Number of Item d ≤ 0.2 18 17 16 16 15 16 3 16 16 16 16 

Percentage of each Item d ≤ 0.2 100.0 94.4 88.9 88.9 83.3 88.9 16.7 88.9 88.9 88.9 88.9 

Percentage of Construct 83.3 

Fuzzy Evaluation 12.200 12.200 12.000 12.200 11.600 11.800 

Reject 

12.200 11.800 12.000 11.800 

Average of Fuzzy Number 0.678 0.678 0.667 0.678 0.644 0.656 0.678 0.656 0.667 0.656 

Rank 1 2 5 4 10 8 3 7 6 9 

Construct of Diversified Seamless Learning Platforms (DP) 

Table 7 shows the Fuzzy-Delphi analysis of “Diversified Seamless Platform” construct. 
There are no rejected items, which entails that all seven items are accepted and viewed im-
portant by the experts. The (d) threshold value of each item is: 0.193 (DP 1), 0.163 (DP 2), 
0.152 (DP 3), 0.147 (DP 4), 0.147 (DP 5), 0.190 (DP 6), and 0.200 (DP 7). Meanwhile, the 
percentages of experts‟ agreement of the items are: 83.3% (DP 1), 94.4% (DP 2), 100.0% (DP 
3), 100.0% (DP 4), 100.0% (DP 5), 88.9% (DP 6), and 83.3% (DP 7).  

The overall (d) threshold value for this construct is 0.171, and the percentage of experts‟ 
agreement is 92.9%. This infers the acceptance of the experts and the importance of the 
construct in the development of the flip learning instrument. 

The results of this study point to the acceptance and acknowledgment of the experts of 
the constructs proposed originally by Chen et al. (2014) and Hamdan et al. (2013) as being im-
portant seven constructs to be considered for the development of a flipped learning instru-
ment in an ESL context. These constructs put the idea of the technology, the pedagogies, and 
the people, educators, and students experience in a continuum of teaching and learning spec-
trum. These constructs interact to create an instrument that serves as a parameter-gauger for 
the effective execution of the flipped learning approach in the ESL context. 

The study consists of seven constructs that make the basis of the sixty-eight items used 
to solicit the experts‟ perspectives on these constructs. Out of the sixty-eight items asked, the 
experts rejected seven items in relation to the seven constructs. Overall, the experts agreed 
that the proposed constructs can be used to develop an instrument to check the efficiency of 
flipped learning in the ESL context. Hence, an instrument to gauge the effectiveness of the 
flipped learning approach in an ESL context is established as a result of the research. 
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Table 7. Threshold Value (d), Percentage of Experts‟ Consensus, and Defuzzification of the 
Construct Diversified Seamless Learning Platforms (DP) 

Experts 
Items 

DP1 DP2 DP3 DP4 DP5 DP6 DP7 

1 0.2 0.2 0.1 0.1 0.1 0.2 0.2 
2 0.1 0.1 0.2 0.2 0.2 0.1 0.1 
3 0.4 0.4 0.2 0.2 0.2 0.1 0.1 
4 0.1 0.1 0.2 0.1 0.1 0.2 0.2 
5 0.2 0.2 0.1 0.1 0.1 0.2 0.2 
6 0.1 0.1 0.1 0.1 0.1 0.2 0.2 
7 0.1 0.1 0.1 0.1 0.1 0.2 0.2 
8 0.2 0.2 0.1 0.1 0.1 0.2 0.2 
9 0.2 0.2 0.1 0.1 0.1 0.2 0.2 
10 0.1 0.1 0.2 0.2 0.1 0.1 0.1 
11 0.4 0.1 0.2 0.2 0.2 0.1 0.1 
12 0.1 0.1 0.2 0.2 0.2 0.4 0.4 
13 0.2 0.2 0.1 0.1 0.2 0.1 0.1 
14 0.1 0.1 0.2 0.2 0.2 0.1 0.4 
15 0.2 0.2 0.1 0.1 0.1 0.2 0.2 
16 0.4 0.1 0.2 0.2 0.2 0.4 0.4 
17 0.2 0.2 0.1 0.1 0.1 0.2 0.2 
18 0.2 0.2 0.1 0.1 0.1 0.2 0.2 

d value for each item 0.193 0.163 0.152 0.147 0.147 0.190 0.200 
d value of the construct 0.171 
Number of Item d ≤ 0.2 15 17 18 18 18 16 15 

Percentage of each Item d ≤ 0.2 83.3 94.4 100.0 100.0 100.0 88.9 83.3 
Percentage of Construct 92.9 

Fuzzy Evaluation 11.800 12.200 12.800 13.000 13.000 12.400 12.200 
Average of Fuzzy Number 0.656 0.678 0.711 0.722 0.722 0.689 0.678 

Rank 7 5 3 2 1 4 6 

CONCLUSION 

Conclusively, the study identified the required constructs in developing an instrument 
for flipped learning in an ESL environment. Establishing the constructs can trail blaze investi-
gations that lead to developing a framework or model to gatekeep the effective implementa-
tion of the flipped learning approach in general or even specific contexts.  

The implication of the study can be seen in multiple facets. The first facet is for the 
policymakers and educational governing bodies. The identification of the constructs means 
the relevant bodies can now rely on these constructs in guiding and determining parameters 
needed for effective implementation of the flipped learning approach, especially in the ESL 
context. Furthermore, curriculum developers and teachers can use these constructs and their 
items to ensure their flipped learning approach classes are seen as meaningful and relevant by 
the students in developing their knowledge in a technology-supported environment. Secondly, 
these constructs can be used as the basis for further research to the development of estab-
lished frameworks and models for the effective and meaningful flipped learning approach 
lessons. 
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INTRODUCTION 

Critical and appreciative abilities are several abilities that students must improve because 
with critical abilities, students can observe various problems that occur in daily life (Novtiar & 
Aripin, 2017, p. 120). In addition, with critical abilities, students' academic abilities will be 
formed (Pamularsih, 2019). Students will obtain these abilities because the ability to think criti-
cally is self-regulation in deciding something that results in interpretation, analysis, evaluation, 
and inference, as well as exposure using evidence, concept, methodology, criteria, or contextu-
al considerations on which to base the decisions (Facione, 2011). Another opinion says that 
critical skills include analyzing activities, submitting arguments, providing clarification, evi-
dence, reasons, implications of opinion, and generalizing conclusions based on facts (Ariyatun 
& Octavianelis, 2020, p. 35). 

Appreciation is a characteristic of appreciation, which in the dictionary means appraisal 
or appreciation for something. The two abilities are related. Someone who will give an assess-
ment must be based on appropriate and reasonable arguments. These arguments are obtained 
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This study aims to develop self and peer assessment instruments to improve students' 
critical and appreciative abilities in learning drama appreciation. This research was 
conducted by following the ADDIE model development steps: needs analysis, prod-
uct design, product development, product implementation, and product evaluation. 
There are two types of data in this study: qualitative data and quantitative data. Quali-
tative data are in the form of suggestions and comments from assessment experts, lit-
erature experts, and drama appreciation learning experts, as well as students, while 
quantitative data are in the form of scores obtained from assessment experts, literature 
experts, and drama appreciation learning experts, as well as students. Both data were 
obtained through questionnaire guidelines. The data obtained were then analyzed. 
Qualitative data were analyzed using descriptive analysis techniques, while quantitative 
data using quantitative descriptive analysis techniques. The analysis technique used 
shows that the product developed can increase students' critical appreciative abilities 
by getting an average percentage of 8.3% for the display aspect, 9.7% for the product 
content aspect, and 90.4% for the language aspect. The three averages were obtained 
from assessment experts, literary experts, and drama appreciation learning experts. 
When testing the product, students got an average score of 82.2% on the aspect of 
students' impressions of the use of self and peer assessment in increasing students' 
critical appreciation skills in learning drama appreciation and 80.4% on the aspect of 
practicality and ease of self and peer assessment for improving students' appreciative 
critical abilities in drama appreciation learning. 
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from critical abilities. In the world of literature, the appreciative ability is an activity in the 
form of recognizing literary works through feelings or inner sensitivity and understanding and 
acknowledging the values expressed by the author (Ismawati, 2017).  

The level of appreciative critical ability of each individual is different. This can happen 
due to environmental and age factors. Likewise, junior high school students are likely to have 
different critical thinking abilities from high school students and students in college. Syahbana 
(2012, p. 45) says that junior high school students (aged 12-15 years) have not fully thought 
abstractly. However, they have started to be able to apply thinking patterns that can lead them 
to understand and solve problems, which is a form of the critical nature of junior high school 
children.  

Seeing that critical and appreciative abilities benefit students, in learning activities, teach-
ers should use models, strategies, learning instruments, or so on that can help students im-
prove these two abilities. Juhji and Suardi (2018, p. 16) said that the task of teachers in the era 
of globalization must be able to develop students' critical thinking. In the dictionary, intelli-
gence is an experience that one has is ready to be used when faced with new facts or condi-
tions. That way, it is hoped that students can adjust to the globalization era. 

There are several ways that teachers can improve these two abilities to students, one of 
which is by using self-assessment instruments and peer assessment in learning drama appreci-
ation. Both assessment and learning are used to improve students' critical appreciation skills 
based on the characteristics of appreciative critical abilities. Yunita et al. (2018) said there are 
five keys related to critical thinking, namely practical, reflective, reasonable, trust and action, 
while according to Harsiati (2013, p. 128), in a nutshell, receptive appreciation activities are the 
ability to recognize, understand, analyze, compare, generalize, reflect, and assess the form and 
content of literary works.  

In general, the assessment is carried out by the teacher, and without realizing it, the 
teacher hones his appreciative critical ability so that the increase in these two traits is dominant 
to the teacher, not to the student, even though students need these two abilities to support 
their learning even in everyday life. Therefore, self and peer assessment are used to increase 
students' appreciative critical abilities. Self and peer assessments are used to improve students' 
appreciative critical abilities in drama appreciation learning. Both assessments are carried out 
by students themselves in assessing the learning process, especially in assessing the achieve-
ment of drama appreciation learning indicators. Learning indicators in this study were devel-
oped based on basic competence 4.15 (interpreting traditional and modern dramas that are 
read and watched or heard). The indicators developed are learning objectives that will be 
achieved by students, which implicitly have appreciation activities. Table 1 describes learning 
indicators based on basic competencies 4.15. 

Table 1.  Explanation of Basic Competencies and Learning Indicators for Drama Main 
Materials to Improve Students' Appreciative Critical Thinking Skills 

Basic Competencies Indicator 

4.15   Interpreting the drama 
(traditional and modern) 
that is read and watched or 
heard 

4.15.1 Describe the relationship or suitability between the elements of 
drama that is read and watched or heard. 

4.15.2 Reflecting the contents of a drama story with real life. 
4.15.3 Responding to the use of language as a medium of expression. 

 
Drama learning is used to increase students' appreciative critical abilities because appre-

ciation is individual. Students from one another are likely to have different appreciating points 
of view. They have the right to express arguments that they feel are correct. Ghufroni and 
Dewi (2019) said drama is a portrait of joy and sorrow, bittersweetness, and black and white 
of human life. Students are familiar with this and are part of the portrait of life; therefore, vari-
ous types of drama literature were chosen to improve students' appreciative critical abilities.  
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In this development research, there are a number of things that must be known first: 
self-assessment and its techniques and peer assessment and its techniques. These two things 
need to be known to make it easier to understand the concept of this development research.  

First, self-assessment is a process assessment carried out by students to discover their 
specific weaknesses and abilities. According to Basuki and Hariyanto (2014, p. 70), self-assess-
ment is a process that describes how students obtain information and reflect on their own 
learning. This self-assessment is also used to determine personal progress in knowledge, skills, 
learning processes, and attitudes. This assessment will guide students towards better awareness 
and understanding of themselves as learners. Self-assessment has several techniques that can 
be used to improve appreciative critical abilities, namely (1) self-reflection journals, (2) editor's 
checklists, and (3) learning journals. The following is an explanation of the three techniques. 

The self-reflection journal is an assessment technique used by students to convey their 
learning experiences in achieving learning indicators. Moon (2013) said that a self-reflection 
journal leads to experiences. In this case, what is meant is an experience in the form of steps 
or strategies carried out and experiences of difficulties students face during learning in achiev-
ing indicators. There are two types of self-reflection journals developed in this study: self-re-
flection journals in the form of statements of steps students use in conveying their learning 
strategies in achieving indicators and self-reflection journals in the form of statements of dif-
ficulties experienced by students in achieving indicators.  

The editor's checklist is an assessment technique used by students in classifying them-
selves into the categories of students who are successful or not successful in learning. This 
editor's checklist contains questions regarding the achievement of indicators with sentences 
that use the word 'I'. Knowing the classifications of students categorized as successful in doing 
the assignment provides constructive comments to students who have not been successful in 
doing the assignment. Wragg (2001) says that the main use of checklists is to stimulate active 
learning. In this technique, there are three adjectives that describe students' understanding: (1) 
clear which means I understand as a whole, (2) buggy (blur/foggy) which means that I under-
stand most of the material, but some things are still unclear, and (3) muddy (dusty/dark) that 
means I do not understand at all.  

 
Self-Reflection Journal (Step Statement) 

Basic Competence: interpreting drama (traditional and modern) which is read and watched or heard. (filled in 

                              by the teacher) 

Indicator: describes whether or not the theme is related to the setting in the drama. (filled in by the teacher) 

Name: ............................................................ 

Day and date: .............................................. 

     The step I take in explaining whether or not a theme is related to the setting of a place is to first find out 

the drama theme and then identify the setting of the place and the nature of the place. The theme in the 

drama Sarjana Kambing is the aspirations of the village people (an explanation of how to determine the theme 

can be seen in the column marked with the lights below this column) and the setting is Irul's simple and clean 

house (terrace, dining room, living room, and kitchen), goat shed, vast rice fields, and solid Teguh’ house.  

     Based on my steps, the theme elements with the place setting in the drama Sarjana Kambing have a 

relationship or correspondence, with the reason that all the places in the drama are settings that are rarely 

found in urban areas. Even if there is a setting in this place, it is not like the nature of the place in the village, 

such as the background of the rice fields which are very broad, the house is simple and clean, and again the 

goat cage in the city is rarely found, so the setting depicted in the drama is appropriate. with the theme of the 

ideals of the villagers. 

Figure 1. Example of Self-assessment with Self-reflection Journal Techniques 
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The learning journal is an assessment used at the end of the lesson to find out the learn-
ing process that has occured from the student's point of view. Yusuf (2017) argues that notes 
in learning journals can be in the form of personal observations, feelings, attitudes, percep-
tions, impressions, and opinions in response to readings, events, and experiences. Figure 1 
shows an example of a self-assessment using a self-reflection journal technique (in the form of 
a step statement). 

Second, peer assessment is a process assessment technique that can also improve stu-
dents' appreciative critical abilities by involving fellow students to assess their respective work. 
Rochmiyati (2013) states that peer assessment as an alternative assessment gives students free-
dom in expressing opinions. This opinion is in the form of constructive comments as an im-
provement in the work of other students who have not reached the learning indicators. Peer 
assessment developed in this study is not in the form of numbers, but rather information that 
students can use to find out and improve their abilities in a certain subject matter. Liu and 
Carless (2006) say that in peer assessment, students can send more feedback and more quick-
ly than teachers who provide comments. This is due to the teacher’s limitations in providing 
sufficient feedback for the number of students so feedback from friends can be a central part 
of the learning process. Slamet (2020, p. 41) says that feedback is information communicated 
to students to modify thoughts or behavior to improve the quality of learning outcomes. 

Peer assessment has several techniques that can be used to improve students' apprecia-
tive critical abilities: two stars and a wish and warm and cold feedback. Two stars and a wish is 
one of the process assessment techniques by students to assess their friends' work results by 
giving two stars for indicators that appear and one sign of hope for indicators that have not 
appeared. Wiliam (2011) states that two stars and a wish are a structured assessment technique 
for students to provide feedback on their friends' work results. In giving an assessment, stu-
dents should not only give praise but also praise it accompanied by mentioning what form the 
praise is taking. This needs to be considered so each student can get constructive feedback.  

 
Two Stars and a Wish 

Basic Competence: interpreting drama (traditional and modern) which is read and watched or heard. (filled in 

                              by the teacher) 

Indicator: explains whether there is a relationship or compatibility between the theme and the place setting in 

                the drama. (filled in by the teacher) 

Name of student: ................................... 

Appraiser name: ..................................... 

 You did a good job, because you    concluded that there was a relationship or the appropriateness of 

the theme with the setting, but unfortunately you did not give vague and detailed reasons. 

 

I think you need to explain the theme in a concrete way and you can also add the nature of 

the locations that you mention to strengthen your argument, because the locations you 

mention also exist in urban areas, but they are different. In the city there may still be rice 

fields, but not as large as in villages and simple neat houses. 

Figure 2. Example of Self-assessment Using the Two Stars and a Wish Technique 

Warm and cold feedback is an assessment technique carried out by two students, and 
each student shares warm and cold feedback on the results of their work. Clark and Duggins 
(2016) says that warm feedback can include comments about assessments that meet learning 
objectives. In contrast, cold feedback can include comments on possible non-achievement of 
learning objectives, gaps, or problems. The way it works is that students in the clear category 

Hope 
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assess the results of their work in the dark/dark category for constructive comments. In this 
case, students can offer ideas or suggestions to strengthen the assessment they provide. Figure 
2 shows an example of one of the peer assessments using the two stars and a wish technique. 

In implementing self and peer assessment, the teacher must arrange learning steps to re-
alize all the techniques used. The learning steps that can be used in implementing self and peer 
assessment in learning are as follows. First, the teacher must convey to students when using 
self and peer assessment in learning so students know the steps or activities carried out during 
the learning process according to the two assessments characteristics. Second, the teacher pro-
vides illustrations, techniques and examples of self and peer assessment in drama appreciation 
learning (supervised assignments). Third, teacher presents the drama script as an appreciation 
material. Four, students are given the task of reading a drama script with a time limit. Periodic-
ally, students are asked to record reading results (results of appreciation) and report them oral-
ly. Students who finish appreciating more quickly are asked to share their experiences or ap-
preciation strategies in front of their peers so they can learn from them (self-reflection journal 
in the form of step statements). Five, students who still face difficulties in the process are 
asked to share their experiences and give feedback (self-reflection journal in the form of diffi-
culty statements). Six, students commented on positive aspects of their friends' work in the 
form of suggestions or strategies for improving their friends (peer assessment). Seven, stu-
dents provide constructive comments and feedback on aspects of their friends' work in accor-
dance with the directions and rubrics given by the teacher (peer assessment). During the learn-
ing process, the teacher monitors and facilitates student activities. 

RESEARCH METHOD 

Research Design 

The design of this study uses the ADDIE development model with five steps, namely 
analysis, design, development, implementation, and evaluation (Spector et al., 2014). The five 
steps can be seen in Figure 3. 

 

Figure 3. ADDIE Development Model 

Development Procedure 

At the analysis stage, preliminary research was carried out related to the dominant as-
sessment conducted by the teacher. Besides, classroom observations were conducted to see 
whether assessment as learning is applied in learning, how it is applied, assessing various as-
sessments used in schools through interview techniques. 

The design stage was to design a product tailored to the product user (student), learning 
objectives, and the instrument's characteristics to be developed. What was done at this stage 
was making the steps for implementing assessment as learning in drama appreciation learning. 
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At the development stage, there are four actions carried out. They are (1) preparation of 
test grids, (2) writing test items, (3) writing instructions and examples of test work, and (4) 
writing answer keys or scoring signs. 

The implementation stage was to develop products in the form of self-assessment and 
peer-assessment instruments. The two instruments development is adjusted to the respective 
indicators in the basic competencies used. For self-assessment, there are three techniques de-
veloped: self-reflection journals, study journals, and editor's checklists. Two techniques have 
been developed for peer assessment: two stars and a wish and warm and cold feedback. 

The evaluation stage was to assess the products developed based on the data obtained 
from questionnaires in the form of student and expert responses. This stage was used as an 
improvement so that the product that was developed is in accordance with the objectives. 

The appearance aspect that needs to be improved is the cover image used and the book 
margins. The suggestions are obtained from learning experts. The content aspect that needs to 
be improved is the simplification of each step in compiling the instrument developed. These 
suggestions were from students, while the assessment experts suggested improving the con-
tent aspect by reviewing the steps developed so they can be used in other drama scripts. 

Data and Data Sources 

There are two data in this study: quantitative and qualitative data. Quantitative data in 
the form of scores from the expert team's validity before the product were implemented and 
obtained from the results of field trials (students) after using the product. Meanwhile, quali-
tative data were in the form of responses, suggestions, and criticism of the validity of the con-
tents and constructs of the instruments developed from experts before implementation and 
from students after using the products developed. The sources of research data were cate-
gorized into two, namely experts (drama learning experts, assessment experts, and literature 
experts) and respondents (11 students from a madrasah tsanawiyah or junior high school). 

Research Instruments 

The instruments used in this development research were interview guidelines and a 
questionnaire. First, the interview guide was used during preliminary observations to interview 
practitioners (teachers). The interview guidelines were conducted openly, which only contain-
ed an outline of the interview topic. Second, the questionnaire guidelines were used to assess 
the results of products carried out by experts, practitioners, and respondents (students). 

Data Analysis Techniques 

Two data analysis techniques were used: qualitative descriptive and quantitative descrip-
tive data analysis techniques. Qualitative descriptive analysis technique described data from the 
product trial results in the form of suggestions and comments from experts after validated and 
obtained from respondents (students) after using the products developed. These data were ob-
tained from a questionnaire in the section giving criticism and suggestions for the product de-
veloped. Quantitative descriptive analysis technique was used to analyze quantitative data from 
the validation results of experts and field tests conducted by students after using the product.  

Table 2. Table of Eligibility Criteria 

Scale Achievement Level Qualification Follow-up 

5 86-100 Very worthy Implementation 
4 71-85 Worthy Implementation 
3 56-70 Pretty decent Implementation 
2 41-55 Not feasible Needs revision 
1 ≤ 40 Very unworthy Needs revision 
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Both data were in the form of scores from filling out the questionnaire. Quantitative da-
ta analysis was conducted by collecting and analyzing numerical data from a questionnaire. 
The numerical data were then processed in percentage form using the percentage formula. 
After the percentage was known, it was described using the product eligibility criteria to inter-
pret the feasibility of the resulting product by changing the five-scale achievement levels as 
presented in Table 2. 

FINDINGS AND DISCUSSION 

Based on the research objectives, namely developing assessment as learning products to 
improve students' appreciative critical abilities and testing the product's effectiveness, the re-
sults of the research are explained as follows. 

Product Specifications Developed 

The product specifications that were developed are adjusted to the conditions of the re-
search subject. The specifications of the product developed are outlined in Table 3. 

Table 3. Developed Product Specifications 

Part Name Contents 

Part 1 Introduction 1. Purpose 
2. Scope  

Part II 
Introduction 

1. Definition of drama appreciation learning. 

2. Definition of assessment as learning. 

3. The use of assesment in learning drama appreciation.  

Part III 
Types of Assessment as Learning in Drama 
Appreciation Learning 

1. Self assessment  
1.1 Jurnal reflection  
1.2 Editor's checklist 
1.3 Study journal 

2. Peer assessment  
2.1 Two stars and a wish 
2.2 Warm and cold feedback   ................................  

Part IV 
Examples of Assessment as Learning in 
Drama Appreciation Learning 
 

1. Example of a self-reflection journal 
2. Sample checklist editor 
3. Journal of learning (learning journal) 
4. Two stars and a wish 
5. Example of warm and cold feedback 

Part V 
Implementation of Assessment as Learning in 
Drama Appreciation Learning 

Explanation of the implementation of assessment as learning 
in drama appreciation learning, which contains assessment 
and appreciation activities based on formulated learning 
indicators 

Part VI Closing 1. Conclusion 
2. Suggestion  

 
Table 3 in part V contains appreciation and critical thinking activities. The appreciation 

activities are described based on the basic competencies and the learning indicators which are 
defined in this study. In contrast, critical thinking activities are included in the assessment ac-
tivities. Each appreciation and critical thinking activity is elaborated as follows. 

Appreciation Activities 

Appreciation activities are based on the basic competencies of learning on drama subject 
matter. Table 4 can be used as a consideration to find out the basic competencies and also the 
indicators of drama learning. The first indicator (4.15.1) is then translated into two points: (a) 
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explaining whether there is a relationship or suitability of the theme with the setting in the 
drama, and (b) explaining whether there is a relationship or suitability of language (dialogue) 
with characterizations in drama. 

Table 4. Explanation of Basic Competencies and Learning Indicators 

Basic Competencies Indicator 

4.15 Interpreting the drama (tradi-
tional and modern) that is read 
and watched or heard. 

 

4.15.1 Describe the relationship or suitability between the elements 
of the drama that is read and watched or heard. 

4.15.2 Reflecting the contents of a drama story with real life. 
4.15.3 Responding to the use of language as a medium of expression. 

 
The three indicators are translated into several appreciation activities. For the first indi-

cator, point one is translated into four appreciative activities: (1) reading a drama script, (2) 
identifying the elements of drama, (3) noting the intrinsic elements, and (4) explaining the 
existence of a relationship or theme to the setting. For the first indicator, the second point is 
translated into four appreciative activities: (1) reading the drama script, (2) identifying each 
character and characterization as well as the language (dialogue) in the drama, (3) recording the 
results of character identification and characterization and the language used, and (4) explain-
ing the relationship or suitability of language (dialogue) with characterizations. The second 
indicator is translated into four appreciative activities: (1) reading the drama script, (2) identi-
fying each character and characterization and dialogue (language) in the drama, (3) recording 
the results of character identification and characterization along with the language used in dra-
ma, and (4) explaining the relationship or suitability of language (dialogue) with characteriza-
tions. The third indicator is translated into four appreciative activities: (1) reading the drama 
scripts, (2) identifying the language in drama, (3) recording the results of language identifica-
tion in drama, and (4) responding to the use of language as a medium of expression.  

The aforementioned appreciating activities are at the level of being fond of and reacting. 
Waluyo (2002) says there are four levels of appreciation, namely (1) the level of liking, (2) the 
level of enjoyment, (3) the level of reaction, and (4) the level of production. The activities of 
reading drama scripts, identifying the intrinsic elements of drama, and discussing the content 
or intrinsic elements of drama, then the activities of appreciating those described are catego-
rized at the level of liking and reacting. It is in accordance with Amri and Damaianti (2017, p. 
190) that appreciating activities are categorized at the level of liking if students read drama 
script independently or in groups with teacher directions, while categorized at the level of re-
action if students can discuss well and issue an opinion about the content of the drama script. 

Critical Thinking Activities 

Critical thinking activities are contained in assessment activities described based on the 
basic competencies of learning on the subject matter of drama as in Table 4. The three indica-
tors listed in Table 4 are translated into four assessment activities for each indicator. The as-
sessment activities are in the form of (1) conducting an assessment using the self-reflection 
journal technique, (2) conducting an assessment using the checklist editor technique, (3) con-
ducting an assessment using the two stars and a wish technique, and (4) conducting an assess-
ment using the technique of warm and cold feedback. 

Based on the characteristics of the four techniques, students are required to think criti-
cally when assessing the results of their work or their friends’ work because they must provide 
accurate and easy-to-understand explanations for their assessment results so their friends can 
accept the explanation. Nuryanti et al. (2018, p. 155) state that critical thinking skills include 
basic clarification skills, basic decision making, concluding, providing a further explanation, es-
timation, and integration, as well as additional abilities. Based on this explanation, the assess-
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ment activities in this research product include the ability to make decisions, conclusions, pro-
vide further explanations, and additional capabilities in the form of giving practical advice. 
These abilities are realized based on the characteristics of the four assessments used in this 
study. These abilities will appear in each indicator; if there are five indicators (including the 
elaboration of the first point indicator), then students will do critical thinking activities five 
times. By doing the assessment activity five times, it is expected that the students' thinking 
ability will increase. This is in accordance with the explanation of Suratno and Kurniati (2017, 
p. 2) that critical thinking skills can be sharpened by accustoming students to be actively in-
volved in solving problems that require critical thinking skills. 

Developed Product Effectiveness 

The product's effectiveness is obtained from the validation process of the drama appre-
ciation learning experts and the respondents (students) after the product trial. The data from 
the product trial results are in the form of numerical and verbal data. Numerical data is calcu-
lated from the score obtained through a questionnaire, while the verbal data is in the form of 
criticism and suggestions obtained from experts on the product feasibility test results. Figure 4 
presents the instrument used to determine the effectiveness of the product developed. 

 

 

No Aspect 
Score 

1 2 3 4 5 

1.  View      

a. The image used on the cover matches the book title. 

b. The colors used correspond to the user object.      

c. The symbols used help in finding information.      

2.  Material/Content      

a. Scope of assessment theory. 

b. The compatibility of the drama script with the user.      

c. The scope of drama appreciation theory.      

d. Suitability of indicators with Basic Competencies.      

e. Clarity of examples of each assessment.      

f. Sample coverage included in each assessment technique.      

g. Clarity of the steps for implementing self and peer assessment in drama 
appreciation learning. 

     

h. The activities described in the implementation steps contain critical thinking 
activities. 

     

i. The activities described in the implementation steps contain appreciative 
activities. 

     

j. The steps in each technique require students to think critically.      

k. Appreciative activities described in the product can improve students' 
appreciative skills. 

     

3.  Language      

a. The language used is in accordance with the target user. 

b. The language used is effective and does not cause multiple meanings.      

c. The use of words and punctuation is in accordance with the rules in PUEBI.      

Total score =  

Validator Comments and Suggestions 
 

………………………………………………………………………………………………………………………………………………………

……………………………………………..……….………………………………………….……………………………………………………

…………………………………………………………………………………………………………………………………………………..… 

Figure 4. Data Collection Instruments by Experts 
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No. Criteria    
Score 

5 4 3 2 1 

1 Students' impressions of the use of self and peer assessment in drama learning.      

a. The application of self and peer assessment will make you more motivated in 
taking drama lessons.  

     

b. I find it easier to appreciate using self and peer assessment.      

c. I feel more critical in appreciating literature, especially drama, using self and peer 
assessment 

     

d. I feel more confident speaking in public after using self and peer assessment in 
drama appreciation learning. 

     

e. Self and peer assessment helped me reveal the difficulties you experienced 
during the learning process. 

     

f. Self dan peer assessment helped me in improving my appreciative skill.      

2 Practicality and ease of self and peer assessment techniques used in drama 
appreciation learning. 

     

a. Practicality and ease of self-reflection journal techniques (in the form of steps) 
in learning drama appreciation. 

     

b. Practicality and ease of self-reflection journal techniques (statement of 
difficulties) in learning drama appreciation. 

     

c. Practicality and ease of editor's checklist technique in learning drama 
appreciation. 

     

d. The practicality and ease of the two stars and a wish in learning drama 
appreciation. 

     

e. Practicality and ease of warm and cold feedback techniques in learning drama 
appreciation. 

     

Total score=  

Comments and Suggestions from Students 
 

.............................................................................................................................................................................................

.............................................................................................................................................................................................

............................................................................................................................................................................................. 

Figure 5. Data Collection Instruments by Students 

Based on the instrument to determine the effectiveness of the developed product from 
Figure 4 and Figure 5, the score obtained can be found. Each of it is elaborated as follows. 

Acquiring Data from Assessment Experts and Drama Learning Experts 

There are three aspects assessed at the validation stage of the assessment expert and dra-
ma learning expert: (1) the aspect of book appearance, (2) the material/book content aspect, 
and (3) the language aspect. The following is an explanation of each of these aspects. 

Aspects of Book Display 

Three eligibility criteria are assessed in this aspect: (1) the suitability of the image on the 
cover with the book title, (2) the suitability of the color with the user object, and (3) the suit-
ability of the symbols used in the book. The results of the due diligence are shown in Table 5. 

Table 5. Feasibility Test Results from Display Aspects (Numerical Data) 

Test Subject Percentage Qualification Follow-up 

Assessment expert 60 Pretty decent Implementation 
Drama learning expert 80 Worthy Implementation 

Literary expert 73 Worthy Implementation 
Mean 83 Worthy Implementation 
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Aspects of Book Content 

Nine eligibility criteria are assessed in this aspect: (1) the scope of the assessment theory, 
(2) the suitability of the drama script with the user, (3) the coverage of drama appreciation the-
ory, (4) the suitability of indicators with basic competencies, (5) the clarity of examples - each 
assessment, (6) the scope of examples included in each assessment technique, (7) clarity of the 
steps for implementing self and peer assessment in drama appreciation learning, (8) the activ-
ities described in the implementation steps containing critical thinking activities, and (9) the 
activities described in the implementation steps containing appreciative activities. The results 
of the due diligence are presented in Table 6. 

Table 6. The Results of the Feasibility Test for the Aspect of Book Contents (Numerical Data) 

Test Subject Percentage Qualification Follow-up 

Assessment expert 62.23 Pretty decent Implementation 
Drama learning expert 84.4 Worthy Implementation 

Literary expert 100 Very worthy Implementation 
Mean 92.7 Very worthy Implementation 

Language Aspects 

Three eligibility criteria are assessed in this aspect: (1) the suitability of the language with 
target user, (2) the language used is effective and does not cause double meanings, and (3) the 
suitability of the use of words and punctuation in PUEBI. The results of the due diligence are 
explained in Table 7. 

Table 7. Test Results of the Language Aspect (Numerical Data) 

Test Subject Percentage Qualification Follow-up 

Assessment expert 60 Pretty decent Implementation 
Drama learning expert 80 Worthy Implementation 

Literary expert 93.3 Very worthy  
Mean 90 Very worthy Implementation 

Field Trial Results (Students) 

Two aspects were assessed in the field test: (1) students' impressions regarding the use 
of assessment as learning to improve their appreciative critical abilities in learning drama ap-
preciation and practicality, (2) the ease of self- and peer-assessment techniques used to im-
prove students' appreciative critical abilities in drama appreciation learning. In the field prod-
uct trial stage, students also provide suggestions for product improvements developed based 
on their experiences (Table 8). The explanation on each of these aspects is as follows. 

Table 8. Product Improvement Suggestions (Verbal Data) 

Test Subject Product Improvement Suggestions 

Assessment expert  The AaL construct needs to be reviewed, so it includes both the process and 
results. 

 The giving of examples is too specific, so it cannot be used for assessment of 
other texts with the same style. 

Drama learning expert Improve product quality in terms of appearance (images and margins).  

Aspects of Student Impression of Self- and Peer-Assessment in Increasing Students' Critical 
Appreciative Ability 

Five eligibility criteria are assessed at this stage, namely (1) self- and peer-assessment 
motivate students to take part in drama appreciation learning, (2) self- and peer-assessment 
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eases students appreciate drama by using self and peer assessment, (3) self- and peer-assess-
ment increases critical abilities students appreciate drama, (4) self- and peer-assessment in-
creases students' sense of confidence when speaking in public, and (5) self- and peer-assess-
ment helps students express difficulties experienced during learning. The test results are de-
scribed in Table 9. 

Table 9. Feasibility Test Results in the Form of Students' Impressions of Self- and Peer-
Assessment in Improving Students' Appreciative Critical Ability 

Test Subject Percentage Qualification Follow-up 

Students 82 Worthy Implementation 
Mean 82 Worthy Implementation 

Practical Aspects and Ease of Self- and Peer-Assessment in Increasing Students' Critical 
Appreciative Ability 

Five eligibility criteria were assessed at this stage, namely (1) the practicality and ease of 
the self-reflection journal technique (in the form of steps) in learning drama appreciation, (2) 
the practicality and convenience of the self-reflection journal technique (statement of difficul-
ty) in learning drama appreciation, (3) the practicality and convenience of the editor's checklist 
technique in learning drama appreciation, (4) the practicality and convenience of the two stars 
and a wish technique in learning drama appreciation, and (5) the practicality and convenience 
of the warm and cold feedback technique in learning drama appreciation. The results of the 
feasibility test are explained in Table 10, and the explanation on the product improvement 
suggestions is shown in Table 11. 

Table 10.  Results of Practicality and Ease of Self-Assessment and Peer-Assessment in 
Improving Students' Appreciative Critical Ability 

Test Subject Percentage Qualification Follow-up 

Students 80.4% Worthy Implementation 

Mean 80.4% Worthy Implementation 

Table 11.  Explanation of Product Improvement Suggestions (Verbal Data) 

Test Subject Product Improvement Suggestions 

Students 1. Change the language according to the students. 
2. The preparation of self-assessment techniques needs to be simplified for beginners. 
3. Provide a self-assessment step related to identifying the intrinsic element in the drama. 
4. The technique of self-reflection journals needs to be simplified. 
5. Simplify the steps for implementing self and peer assessment in drama appreciation 

lessons. 

 
Based on the explanation in the introduction and the results of the data obtained, self- 

and peer-assessment can be categorized as a student-centered learning process. This is because 
students are active during learning. It is said to be active because students themselves assess 
the results of their work, and students provide constructive feedback using the developed as-
sessment techniques. In addition, students can also try and find solutions to the problems they 
face in achieving learning indicators. Cahyadi et al. (2019, p. 207), in their research, said that 
the method used in learning which can make students active in learning both in attitude, 
knowledge, and skills, is student-centered learning. Learning that keeps students active is one 
of the characteristics of innovative learning strategies. Supriyadi (2017, p. 209) states that with 
innovative learning, students can learn actively, creatively, and innovatively. The discussion 
also explained that the emergence of active attitudes and creative and innovative abilities is an 
effort to create student-centered learning so that students have competence. 
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CONCLUSION 

Self- and peer-assessment is one type of assessment carried out by students during 
learning to identify students' strengths and weaknesses in achieving learning goals. These as-
sessments have their own techniques that can improve students' critical and appreciative abil-
ities through learning drama. For self-assessment, there are three techniques used, namely (1) 
self-reflection journal technique, (2) checklist editor technique, and (3) learning journal tech-
nique. For peer assessment, two techniques are used, namely two stars and a wish and warm 
and cold feedback. Based on the data obtained, self- and peer-assessment are feasible to in-
crease students' critical-appreciative abilities in learning drama appreciation. 
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INTRODUCTION 

The development of education today has always been a top trending in every discussion; 
each sector generally contributes to educational progress. Efforts to improve education quality 
are made by many people using various strategies (Kurniawati, 2017). Educational quality in 
Indonesia is one of the objectives and integral pieces of developing human resources exhaust-
tively (Mulyasa, 2005). Seeing the importance of improving the quality of education, it takes 
effort and cooperation that is actualized continuously by foundations or institutions of formal, 
informal, and non-formal education. 

Non-formal education is an effort to improve the education provided by the community 
and given to the societies according to existing needs (Sudjana, 2004). Most of the non-formal 
education established in Indonesia is approximately 16,935, including courses and training. 
Most of them are English courses due to so many requests from the community (Direktorat 
Pembinaan Kursus dan Pelatihan, 2018). With many courses provided in Indonesia, the quality 
of English graduates should be better. On the contrary, Indonesia is the lowest rank of mas-
tery of the English language in Asia. Dahuri (2019) states that Indonesia is one of the coun-
tries that are still included in the low English Proficiency category. The low level of English 
proficiency in Indonesia is caused by the poor environment of English (Maruf et al., 2020). It 
can be seen on the data of EF English Proficiency Index that Indonesian is included on low 
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tion used was CIRO (Context, Input, Reaction, and Outcome) by War, Bird, and 
Rackman. The subject of this research were 30 students, four tutors, and a program 
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participants' satisfaction was in the satisfactory category, and the participant's assess-
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rank which has 15th on Asian number and 453 test score (English First, 2020). One of the 
lousy environmental impacts is students' low motivation in learning English. Thus, in this 
case, the English village comes to build an environment that supports learning English by de-
veloping the communities and raising many institutions to improve students' English skills.  

In the English village, many language communities have the same vision to learn Eng-
lish (Nurhayati et al., 2013). English village course institutions provide language services such 
as basic classes, intermediate classes, and advanced classes. The final program in the English 
class is the TOEFL preparation program. TOEFL preparation program is a learning program 
to improve student reading, structure, and listening skills in the academic English language 
(Sakurai, 2020). TOEFL is one of the world's English proficiency tests (Ismail & Othman, 
2020; Syamsuddin & Min, 2014). Furthermore, according to Ali (2012), TOEFL is an accumu-
lation of student learning outcomes and achievements in English. Thus, this clearly shows that 
the TOEFL test is a measure of students' successfully mastering English, so the TOEFL test 
preparation program is needed to improve the scores of participants in the test. According to 
Ma and Cheng (2016), taking a test preparation course is the most time-efficient method of 
preparing for the TOEFL test. TOEFL preparation has been held out in the Pare English vil-
lage, but many problems are found in implementing TOEFL preparation courses.  

Based on the pre-research in December 2019, the researchers found several problems in 
some courses in the Pare English village, one of which is the TOEFL program. The problem 
is that students' TOEFL scores had not reach the national standard yet. Students' TOEFL 
score in the final test was less than 450 score. However, the average Indonesian minimum 
standard score is 450 as the requirements of the college. In order to improve students' scores, 
the course plan must be well designed to help increase the scores of course participants (Pre-
research data, 2019). Further, another study found that the problem that is often mistaken at 
holding in TOEFL courses is that the tutor spends much time providing strategies for answer-
ing questions to increase student scores, but they are ignoring participant comfort in the class 
so that participants feel that the TOEFL class is boring (Wang, 2019). The organizer must 
handle these problems so it can give an attractive impression to the students in the learning 
process without neglecting the actual course objectives. To overcome this case, it is necessary 
to have good management in a course institution. As such, for controlling the management 
program, an evaluation is a need when the program has been running. An evaluation is needed 
to see the effectiveness of a program since it is an activity to improve quality, performance, 
and productivity in implementing a program (Mardapi, 2017). Problems in a program can be 
overcome with an evaluation which is the basis for decision making (Adib et al., 2019). There-
fore, the acceleration of improvement in improving the quality of course institutions must be 
carried out by evaluating the program being implemented in-depth. 

Generally, evaluation is the comparison between the goal of the program and objectives 
that have been achieved in the program (Topno, 2012). Thus, the goal is the important com-
ponent that should be appropriately planned. Different from the previous one, according to 
Sahayu and Friyanto (2019) believe that solving a problem that occurrs in the program is not 
only enough by designing goals and needs analysis; it is also necessary to see the level of satis-
faction of the course participants. Course participant satisfaction is the most important aspect 
that will influence the motivation and success rate of the program (Dewi & Kartowagiran, 
2018). Correspondingly, Choudhury and Sharma (2019) state that in implementing an evalua-
tion at the course and training institution, it is necessary to see the program's effectiveness and 
benefits for the company and participants. The benefits felt by course participants can be seen 
through the participants' goal achievement and the satisfaction of services provided by the 
course institution. Thus, to have good training and courses program, the goals of the program 
and the participants’ marking about the program should be prepared. To broadly and deeply 
see an institution's management, such as goals, service satisfaction, and outcome of the pro-
gram, the appropriate evaluation model that can be used is CIRO (Context, Input, Reaction, 
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and Outcome) evaluation model. The CIRO evaluation model of course and training empha-
sizes the problem domain and program performances as a step to design the objective, im-
prove performance, and gain recognition (Sutton, 2006). Thus, the CIRO evaluation model is 
suitable to be used in this research, so it underlines the importance of the study on evaluating 
the management of TOEFL preparation course at one of the English village courses in East 
Java. The components of the evaluation model are context, input, reaction, and outcome of 
the program. Those components are chosen based on the importance of the institution's prep-
aration and participants' response to the implementation of the TOEFL preparation program. 

RESEARCH METHOD 

This study used qualitative and quantitative research methods. These methods were 
chosen because this study used the CIRO evaluation model, which required detailed data and 
measurement percentages. A qualitative method was used to examine the context and input 
aspect, while a quantitative method was used to measure the percentage of the course partici-
pants' reactions and calculate the results of their achievements. This research was conducted 
from February to June 2020 in the English village of Pare, Kediri, East Java.  

The subject of this study was the program director, four tutors, and 30 course partici-
pants at the famous course in Pare English village. The informants were selected using the 
purposive sampling technique, which allowed researchers to get detailed information. The data 
collecting technique in this research were observation, interviews, questionnaires, and docu-
mentation. In the qualitative research, the data collected from observation and interviews were 
validated by triangulation. In the quantitative research, the questionnaire was validated by con-
tent validity utilizing Gregori formula by the result of 0.96. The construct validity was analyzed 
using SPSS utilizing the Kaiser Mayer Olkin Measure of Sampling Adequacy (KMO) by the result of 
0.97, followed by the reliability testing analyzed using SPSS employing Alpha Cronbach’s 
formula by the result of 0.70. It proved that the instrument is proper to use in this research. 

 

 

Figure 1. Method Schemes 
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Data analysis techniques were divided into each method used. Qualitative methods were 
analyzed through three stages, namely data condensation, data display, and drawing conclu-
sions. In addition, the quantitative method uses descriptive analysis techniques based on nor-
mal distribution using Ms. Excel 2016 program to determine the percentage of responses and 
the learning outcomes of course participants. The details of the schemes used in the study are 
shown in Figure 1. 

FINDINGS AND DISCUSSION 

The evaluation model used in this study is the four aspects of CIRO, which have differ-
ent data collection methods. Therefore, it is explained step by step based on these compo-
nents, namely context, input, reaction, and outcome, elaborated as follows. 

Context 

The first stage of the evaluation is the evaluation of the context, which is divided into 
two aspects, namely the ultimate objective and the immediate objective in the management of 
the TOEFL preparation program. The program's ultimate objective is the final objectives de-
signed by the course institute to achieve progress in the implementation of the program. The 
decision evaluation making in the aspect of context evaluation in the TOEFL preparation pro-
gram is then compared to the standard procurement of courses that apply in Indonesia. 

The research results by collecting data using interviews with the institution's director 
and confirmed through the tutor who taught at the institution have been confirmed verbally. 
The objective of the TOEFL preparation courses program has been designed without a writ-
ten document. It can be interpreted that there is no official document regarding the purpose 
of establishing the TOEFL preparation program. It can be seen by the director's statement, 
―The program objectives were designed a long time before the program was implemented, but 
they were not written or recorded about the objective of the program.‖ The director maintains 
that the objective was constructed by coordinators of the program. It is confirmed to the tutor 
that the program's objective is a collision between the program coordinator and the research 
and development department at the institution.   

Based on the research interview, the ultimate objective of the TOEFL preparation pro-
gram according to the tutor of the program is: 

“The final goal of the program? Yes, the course has several goals, such as helping students to achieve the 
score they want, it is like to make students pass in real test because the final result is not here but the real 
test". 

Additionally, the program director and student both argued, ―The ultimate objective of the 
TOEFL preparation program is to pass the TOEFL real test to get a certificate which can be 
used for looking for job or college approval requirements‖. Based on the statement, the ulti-
mate objective of the TOEFL preparation program is to help the participants pass the real test 
and get the score they expect.   

The TOEFL minimum score of the course is 450, considering the average standard of 
Indonesian universities and job requirement. However, this is not an absolute value since ma-
ny participants have different targets according to their needs. Another ultimate objective of 
the TOEFL preparation program is to help participants answer similar questions even though 
the questions are not the same. Based on an interview with a tutor, the TOEFL standard is as 
follows. "It is based on the agreement of the student's own needs". It means that participants 
and institutions are interrelated and support each other in increasing students’ achievement. 

TOEFL preparation program at these institutions is suitable to the Regulation of the 
Minister of National Education No. 49 of 2007 concerning educational management standard 
in nonformal education units, in which such formulation of objectives must be planned before 
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the program is started. Discussions about program procurement objectives and program plan-
ning are better held regularly, once or twice a year (Gonçalves & Chauma, 2020). Such activ-
ities have been done to improve the quality of the program implementation. The final objec-
tive setting has been carried out to determine the goals that will be achieved after implement-
ing the program, even though it is not written in an official document. Correspondingly, the 
lack of documents in determining the objectives is similar to the English language program, 
such as the AADU program, which does not have clear documents or program objectives; this 
has resulted in a lack of communication between stakeholders (Aktaş & Gündoğdu, 2020). 
The result of the research states that there is a good communication between the coordinator 
and program implementer about program planning, but the preparation of the documents is 
one of the crucial aspects in program planning, which aims to anticipate problems. 

TOEFL planning program of English village course institution is adapted to the course 
participants needed as having a TOEFL score that can be used according to the personal tar-
get. It can be concluded that there is no score determination standard in improving learning 
because of the differences in the needs and basic abilities of the course participants. Similar to 
this study, Zhao (2020) states that attention to the needs of the course participant is the most 
important thing, which is useful for helping the course participants achieve the targeted com-
petencies (Syakur et al., 2020). Further, Liu (2020) elaborates that omitting the needs of parti-
cipants can affect the quality of learning and participants' satisfaction with the program. Em-
phasizing the course participants' needs can be considered the right step to be implemented to 
form the final objective so that program planning has been implemented properly. It has been 
implemented in the courses that have been researched.  

The immediate objectives are skills that the courses provide to the participants to sup-
port the final objective. Based on the interview, the special skills students want to achieve in 
the TOEFL preparation course are structure skills. However, other interview results show that 
the participants are not all weak in this structure field. The program director states: 

“The specific objective leads to the goal of how members can reach the TOEFL score according to the 
required standards, but the structure is more difficult from the others, so two meetings are given a day, and 
listening and reading are given one time in one day”. 

As seen in the excerpt, structure skills have special attention due to the amount of mate-
rial that must be discussed more because of the difficulties and demands of the participants. It 
was confirmed to participants of the TOEFL program who attended the courses. From the 
whole of the result, it can be concluded that the institution's immediate objectives are giving 
the skills to improve the participants’ scores in TOEFL. The skills are given, including listen-
ing, reading, and structure. Based on the participants' needs, the structure class is held two 
classes per day while listening and reading are held one class for each per day. The meeting 
frequencies are four times of discussion or theory in one week, then one scoring a week, so 
that the total meetings in the course become 68 meetings in one-course period. 

The interview results conclude that research and review have been carried out prior to 
the design of program objectives. The skills presented in the course are planned based on the 
needs of the community who would attend the course. This is parallel to the theory that pay-
ing attention to skills according to the needs of participants is important in improving the 
learning outcomes of the course participants (Silva & Tosqui-Lucks, 2020). As such, the steps 
that have been carried out by the institution are the right steps in increasing the achievement 
of the course participants' scores.  

One of the ways is that the institution provides intensive classes that have four meetings 
in one day. It would give effective class, but intensive classes risk fatigue in learning course 
participants, so that appropriate strategies and arrangements are needed in the learning proc-
ess. According to Wenjie (2020), organizing learning slots every day will be a challenge faced 
in order to avoid physical, mental fatigue that can interfere with the learning effectiveness. The 
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dividing of the learning schedule is something that becomes the attention of the program. In 
these courses, the timing of the TOEFL program has been declared in a good way, but it has 
to be improved in regulating class distances because of the long distances between each class 
so that it will give the teacher enough preparation time. 

Inputs 

Inputs are needed to support program implementation. Common inputs that are impor-
tant to maintain are school resources, teacher quality, facilities, and learning outcomes (Britton 
& Vignoles, 2020). Input is an important factor in the management of a course institution. 
The results of the interview show that the preparation of the institution towards implementing 
learning activities is as follows. 

First, creating a program plan: the program team prepared a program planning by refer-
ring to the students’ needed and TOEFL real test. Program planning was written on the syl-
labus, which was outlined in the learning module. However, the teacher should shape the class 
conditions in the learning process. The syllabus was used to synchronize the methods and 
strategies the tutor would use in class. Several aspects were covered in the program plan at the 
institution, such as learning schedule, learning model, learning assessment, and learning regula-
tion. The examples of data obtained through analysis and documents checking are as follows. 

“Program planning refers to a learning method that is possible to use in the class that can be controlled by 
the teacher in the class. Then the strategies were prepared by the teacher before. All things have been 
exhaustive in the program or lesson planning. The mentor allows the participants to follow the syllabus by 
seeing the class condition. The tutors can improve the learning strategies based on the possibilities.”  

Based on the interview, it can be seen that the learning plan has been determined, but it 
has to follow and adapt to the actual conditions in the classroom. Furthermore, all tutors and 
program director have the same opinion about the schedule of the program that:  

"For the admission program, those were 10 and 25 periods, so period 10 is the entry period approaching 
the 10th and 25th period which approaches the 25th, it is not always 10th, but sometimes we will start 
in the date that is approaching the 10th. For example, the 10th is on Saturday, so we will start on 
Monday, or if the 10th is on Tuesday, we start on Monday also". 

Learning program, one of the aspects that are considered to start learning, provides the 
determination of the schedule and period parallel to the learning period agreed upon in the 
English village. The learning model, learning assessment, and learning regulation have been 
well prepared and are suitable for the procurement of the course programs in Indonesia. The 
interview and document about the aspects of the planning program can be summed up in 
Table 1. 

Table 1. Contents of the Planning Program 

Aspect Planning 

Learning schedule Classes would start on the 10th and 25th of every month. 

Learning model The learning model has been based on the applicable operational standards but 
can be modified according to class conditions. 

Learning assessment The assessment was given to participants, and evaluation was given to the tutors. 
Participants took the test once a week on Friday, called Scoring. Evaluation for 
tutors is held every week and every month during the briefing process.  

Learning regulations There were two learning regulations given in the TOEFL program: rules for 
tutors and the course participants. The rules for participants were the rules for 
the course environment that must be obeyed by course participants. Meanwhile, 
the regulation for tutor emphasizes the activities, duties, and responsibilities of 
the tutor in the learning process. 
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The result of this study is similar to previous research, which states that learning plan-
ning must match the students’ needs and the syllabus (Perez & Mardapi, 2015). To avoid mis-
understanding and misuse of instructions, themes and lesson plans are required to be formed 
by the program organizer (Liu, 2020). It can be concluded that the institution has designed the 
planning program well by looking at the aspects included in the learning plan and those data. 

Second, tutor qualification: teaching tutors must match the qualifications given by the 
institution or national regulation. Based on the interview results, two aspects are considered in 
the preparation of tutors to teach in the TOEFL class: the qualifications of tutor candidates 
and the development of tutor candidates’ skills. In the TOEFL program, the educational back-
ground is not the main problem of being a tutor. The qualification of tutors who teach in the 
TOEFL program is to have a minimum score of 550 in the TOEFL real test, as cited in the 
director program’s statement: 

"The quality standard for educators in the TOEFL program is to have TOEFL score (the TOEFL 
standard of above 550). Some tutors do the Real Test within a minimum score of 550; then they can 
directly teach in the class (approximately 60% tutors in the institution have taken the real test)”.  

Despite the tutor saying something conversely, the tutor revealed that his TOEFL score 
was 500 the first time he joined the institution. Tutors who had a score of 500 were allowed to 
teach, but they had to attend a similar course and were willing to participate in skills develop-
ment. The tutor put in a statement, ―The teachers must have studied TOEFL before and got a 
TOEFL test with a minimum score standard of 500". It can be concluded that tutors can be 
accepted in the institution even though the initial test results are insufficient because there is a 
development skills program that the tutor must master before starting to teach. Development 
is a process to improve the quality of tutors in teaching; it is called Briefings. "… it is called 
Briefing, which is a kind of training to improve the tutors' mastered skills". Correspondingly, 
another tutor explained that: 

"General development was holding through briefing, tutors in basic skill are developed to be able to teach 
at the second level such intermediate levels, tutors in intermediate levels are developed to the upper 
intermediate or to the advanced level, they are developed slowly and gradually, although when they become 
seniors, they will be developed more until they become briefers or trainer." 

It is concluded that the skills development process at the institution for teachers is that 
basic tutors would have their teaching quality improved to an intermediate level, then they 
would be upgraded to upper mediate or advanced. Skills development efforts at the institution 
are also carried out by conducting comprehensive training every year. 

Third, preparation for admission of course participants: the criteria for students allowed 
to take the TOEFL course have been found by interviewing the director of the TOEFL pro-
gram. Based on the research results at this institution, the institution did not limit course 
participants to a certain age or ability level. The program director said: 

"We accept whoever wants to join the TOEFL program then we would hold a pre-test before the class is 
started so that the classes are divided according to the results of the pre-test. For example, participants who 
got 400 score test and below of are treated in one class: (they will get more theory or basic English will be 
deepened), participants who got 400-450 score is gathered into one class, then participants who got 450 
score and above will be in one class".  

It can be concluded that there are no specific criteria that participants must fulfill in 
order to register as prospective course participants. Nevertheless, it does not mean that the in-
stitution is unaware of the circumstances and participants' abilities in class. To reduce gaps in 
learning of TOEFL preparation class, the institutions conduct a pre-test prior to the class. The 
aim of the test is to group the course participants according to the basic abilities that they have 
had before taking the course.  
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There are three class categories provided in the implementation of the TOEFL prepara-
tion class: firstly, a class devoted to participants who have a test score of less than 400; sec-
ondly, the class for participants who already have basics and have a test score of 400-450; 
thirdly, the class for participants who already have scored above average skills, such having a 
minimum of 450 scores on the pre-test. Each class receives special treatment, methods, and 
material according to their basic skills.  

Another aspect considered in preparation for admission of the course participants by 
the course provider is transparency and suitability of admission of the course participants to 
the infrastructure provided in the course. The implementation of the pre-test is carried out by 
transparency of scores, thereby creating trust between course participants and course provid-
ers is essential. Admission of prospective course participants is not given specific qualifica-
tions, but it is adjusted to the facilities available at the institution. The facilities that have been 
given include classrooms that are comfortable for use. The course has provided 20 classrooms 
filled by 15-20 participants in one class—supported by available instructors such as 37 teach-
ers each month. The program implemented at the time of the study has three classes provided, 
with each of them having ten participants per class. This clearly shows that the organizer in 
the institution has done good preparations. 

Fourth, the preparation of facilities that would be used in learning: infrastructure is eval-
uated by looking directly at the quality and quantity of the infrastructure available at the insti-
tution. The planning and control of infrastructure facilities are carried out by the operational 
division and the program team. Meanwhile, the evaluation is carried out by the management 
team supported by another team. Evaluation has been done every week and every month for 
seeing the things that need improvement quickly. The dirctor of the program argued that 
―Maintenance of the infrastructure is carried out by the management team, namely the pro-
gram director, operational director, and marketing director. It is the operational division which 
has arranged the existing facilities professionally." The statement suggests that every director 
in the program has their respective roles in managing existing facilities. In maintaining the 
available facilities, socialization is given to tutors as the users of class facilities. Socialization is 
held once a month. Then, the socialization of the use of the facilities should carry forward to 
course participants; it is used to protect the institution's facilities.  

The classroom and learning environment infrastructure are as follows. One classroom 
has been provided for a maximum capacity of 20 people, which is equipped with a noise re-
ducer that supports listening learning. The institution provided 20 active speakers that are 
used in class for listening lessons. Based on the interview results, the sound system's quality is 
good, while the facilities available in the classroom have been assessed based on the standard 
of infrastructure for managing the courses as written in the Regulation of the Minister of 
National Education No. 49 of 2007, presented in Table 2. 

Table 2. Infrastructure Quantity and Quality   

Quantity Quality 

Total Score  54 Total Score  47 
Maximum Score 75 Maximum Score 75 
Percentage 72% Percentage 62% 

 
Based on these results, the percentage of the quantity of the course infrastructure is de-

clared good enough and meets the applicable standards. The quality of the facilities and infra-
structure is not the same as the result of the quantity calculation. However, the quality of the 
facilities can be said in a good line. 

It can be concluded that the input provided by the course has been well prepared and 
complies with the national government standard of non-formal education management. Thus, 
Sahayu and Friyanto (2019) state that the classroom arrangement, tutor proficiency training, 
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the participant needs analysis, and material designs are the things that must be given more 
attention in managing an institution. Fulfillment of the participants' expectations and needs 
can be done by dividing participants into classes according to their abilities, giving a class for 
students of less than 30 course participants, and setting flexible schedules that allow partici-
pants to choose according to their needs (Wenjie, 2020). In the course management, the sup-
porting components of the implementation of training and courses must be adjusted and well 
prepared as the situation that institutions have carried out in this research. This is carried out 
in accordance with applicable standards, and it is well accomplished by regular maintenance of 
the facilities. 

Reaction 

The assessment of participant reactions is divided into two aspects: participant satisfac-
tion reactions to the TOEFL program and participant assessment reactions to the implemen-
tation of TOEFL learning in class. First, participants were allowed to fill out participant satis-
faction questionnaires to assess the infrastructure provided, participant satisfaction reactions 
to the tutoring service, participant satisfaction reactions to the material presented, participant 
satisfaction reactions to the methods used in class, participant satisfaction reactions to the 
time management provided, and participant satisfaction reactions to training activities of the 
TOEFL questions implemented. The total number of questions on the satisfaction question-
naire is 36 statement items. The result of the interview to the participant will confirm the data; 
the number of questions is six questions. The results of the questionnaire obtained are depict-
ed in a pie diagram in Figure 2. 

 

 

Figure 2. Participant Satisfication Level 

The data were generated through data analysis using a flowchart in the Microsoft Excel 
2016. The data are the analysis result of course participants' satisfaction with the TOEFL pro-
gram at a course institution that has been conducted for a month. The data show that the par-
ticipants are very satisfied 30.8%, 59.8% satisfied, 8.0% dissatisfied, and 1.4% very dissatisfied. 
Thus, most of the course participants are satisfied with the implementation of the TOEFL 
program in English Village. 

Based on the participants' interview, they are satisfied with the infrastructure provided 
because the class is comfortable, the facilities are adequate, modules have been fulfilled, media 
and teaching materials have been adjusted. In contrast, the participants are not satisfied with 
the existing facilities because it is sometimes hot in class during the day. It could be seen based 
on participant's statement, ―Classroom conditions are quiet, comfortable, and have adequate 
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facilities‖. Participants are satisfied with the tutor because the tutor provides the opportunity 
to ask questions for the participants, but one of the tutors sometimes gave the material fastly. 
Satisfaction with the material in the TOEFL program is caused by the material that is appro-
priate to the students’ level, even though some of them feel that the material is difficult. One 
of the participants stated that, ‖The tutor teaches well using a good method, but sometimes 
the material is too hard for me‖. The method used in the material teaching makes students 
understand it well. The schedule is prepared well based on the students’ needs, but they are 
disappointed because they should stop the program before one month because of the Covid-
19. The participants are satisfied with the practice activities held in class since the tutor gives 
the tips and tricks to answer the TOEFL test.  

Second, participants' reaction in the implementation of learning is taken to see the parti-
cipants' assessment of the activities carried out in class. Assessment of the learning process is 
differentiated according to the class that has been carried out, which has different assessment 
results. Four classes are assessed: listening class, reading class, structure 1 class, and structure 2 
class. The number of questions that course participants must answer is 17 questions in each 
session. The score for the course participant's assessment of the TOEFL learning process is 
categorized based on Table 3. 

Table 3. Assessment Score Category 

Category Interval 

Very good X ≥ 54.74 
Good 54.74 > X ≥ 42.50 
Bad 42.50 > X > 30.26 

Very bad X < 30.26 

 
Based on calculations using Microsoft Excel, the score of the course participants' assess-

ment of the learning process is 55.56. It indicates that the results of data analysis of the four 
subjects that the participants have followed have an average score of 55.56 in the very good 
category. The research findings support this during observation; the result of the observation 
value is 9.70, with a very good category. Thus, it can be concluded that the learning process 
has gone very well. 

It can be summed up that participants of the TOEFL preparation course program are 
included in the satisfactory category. Most of the participants are satisfied with the services 
provided by the institution. All learning sessions are in good categories. These results are dif-
ferent from previous research on the evaluation of the English for a specific exposure pro-
gram. Participants gave a negative view of learning that did not improve the participants' skills. 
The problems found were generalized classes, inaccurate methods, inappropriate materials, 
and also inappropriate syllabus designs to the needs of the participants (Alemi & Pazooki, 
2020).  

It can be said that the reaction results depend on the responses and ratings that are 
given by the participants. Thus, to avoid future problems, quality improvement must be conti-
nued. In line with this, Nazri et al. (2020) believe that participants must have good strategies 
and techniques in answering the TOEFL questions. However, most of the problems that arise 
are that teachers provide strategies to answer questions but they ignore the atmosphere and 
comfort built in the classroom. Further, Barnes (2016) explains that the TOEFL preparation 
class is very structured and goal-oriented. Therefore, teachers often limit the teaching styles 
and methods that are used. The results of this study show that the data are different from the 
aforementioned previous studies. The teachers in these institutions have taught well, and they 
can adjust the class to the condition so that the course participants do not get bored in learn-
ing. This can be reflected in the results of the learning process questionnaire, which achieve 
very good grades. 
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Outcome 

Scoring is an assessment carried out once a week. Scoring is done to see the learning 
progress of the course participants. There are three skills included in the TOEFL test: listen-
ing, structure, and reading. These three skills are combined in one TOEFL test. The TOEFL 
test results that are calculated are the pre-test, scoring 1, scoring 2, and scoring 3, as described 
in Table 4. 

Table 4. The TOEFL Test Results 

Time Comparison Score Average Value Score Increasing 

Pre-Test 365 40 Initial score 
Scoring 1 378 44 Increase 
Scoring 2 391 48 Increase 
Scoring 3 372 42 Decreased 

 
Based on Table 4, the pre-test score or initial test was 365 with the correct number of 40 

items. In the first scoring, it increased to 378 with the correct number of 44 items. The second 
scoring increased from the previous average score to 391 with 48 correct points, and the third 
scoring decreased to 372 with 12 correct points. Thus, there was a decrease in the score at the 
end of the course period. 

The results of interview with course participants state that the improvement in learning 
is most felt in learning structures, even though some course participants felt that their TOEFL 
scores increased more in listening and reading skills. Some participants state they have an in-
crease in learning even though the scores they get do not increase at the time of the TOEFL 
test. The problems faced during the exam are the speaker voice that is not heard, the proces-
sing time is too fast, and some participants come late, which disturb concentration. 

Several problems can occur during the test, such as the results of this study. According 
to Gür and Eriçok (2020), understanding the material's content is the problem that can inhibit 
increasing the TOEFL test score. However, the institution in this study has anticipated this 
problem by dividing the participants based on the basic skills seen in the pre-test before the 
TOEFL class was held. The problems also occur during the test. Yogawati and Widihastuti 
(2019) state that students often face problems during exams, such as nervousness, low motiva-
tion, pessimism, mastery of vocabulary, low self-confidence. Another theory problem that of-
ten arises in exams is anxiety and stress fatigue, which can make it difficult for participants to 
answer questions (Nikolaieva, 2016). Problems often occur during the TOEFL test implemen-
tation, so it must be considered to reduce problems that will arise. Generally, it can be stated 
that the planning and implementation of the TOEFL test preparation program have been car-
ried out properly by the institution. 

CONCLUSION 

Based on the research findings and discussion, the evaluation of the TOEFL program in 
the English village can be concluded as follows. The evaluation context is divided into the fin-
al objective and the program's ultimate objective, which are the ultimate objective. The con-
text of the program has been fulfilled in accordance with the applicable national and real test 
standards. The input of the evaluation is well prepared, including a program plan that provides 
some aspects. Tutor qualification improvement is carried out every week and month, which is 
called the Briefing program. The admission of the course participants is based on a pre-test to 
see the participants' initial abilities. The facilities of the TOEFL program are in a good result; 
the quantity assessment score is 72%, and the quality is 62%. It can be said that the infrastruc-
ture has met the existing standards. However, it needs to be further improved and repaired in 
terms of its quality and quantity.  
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The reaction of participant satisfaction in the satisfied category is 90.6% and is 9.4% 
dissatisfied. It states that the TOEFL program is irresistible because many course participants 
are satisfied. The reaction of the participants to the learning process is in the good and very 
good categories. Generally, learning is carried out according to the learning procedures, so it is 
declared that the learning goes well. Learning outcomes increased in the first and second scor-
ing but decreased in the third scoring with the same results as the pre-test. However, the 
decision in this evaluation is seen as a whole. It is concluded that the institution has imple-
mented the program in accordance with the applicable standards. 
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INTRODUCTION 

Senior high school students have an age range between 15-19 years so that with this age 
range, they can be categorized into adolescence. Adolescence is a period where a person be-
gins to be faced with a lot of situations where they have to choose. In this period, one of the 
development tasks was to choose and prepare to carry out a job (Hurlock, 1972). According to 
Seligman (1994), at approximately 17 years old, teens realized that they are responsible for his 
career planning. In adolescence, career development runs along with getting older and expe-
riencing dynamics that are important in the school (Seligman, 1994). Senior high school stu-
dents are in the period to determine a major in higher education to achieve the desired career. 
Adolescents are in the phase of self-determination. They are required to develop their self-
identity and make decisions in accordance with environmental demands (Lewis, 1981). During 
this period, adolescents are expected to know and realize the need to make career decisions, 
understand their potential, be aware of their interests and talents, measure their own abilities, 
and identify suitable job opportunities (Walsh et al., 2000). 

The selection of fields of work is closely related to the selection of educational programs 
to be pursued. The chosen area of educational programs can support their success when start-
ing and pursuing their future careers. Thus, one must understand the demands of their choice 
of work (Islamadina & Yulianti, 2017). A certain job will require special abilities, expertise, or 
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skills that can be obtained through formal or informal learning. In their career development, 
adolescence is filled with exploration (Suryanti et al., 2011). Adolescents try to explore all the 
possibilities. They try to understand everything that will become their needs in facing future 
challenges (Super & Super, 2001). 

The current phenomenon among adolescents is that many students experience confu-
sion when they have to choose a major and their future careers (Creed et al., 2005). There are 
still many cases of adolescents who choose a major in university without considering their 
abilities, skills, interests, talents, or personality. Most of them tend to choose majors for pres-
tige, following peers, the trends of professions, job popularity, income, certain figures, and 
even their parents, and some are because of their parent’s wishes. 

Thus, determining the majors in higher education and future careers at the end of high 
school becomes an important moment. The decision to make and plan career choices sup-
ports the individual’s success in the future life. Their understanding of the type of career, the 
field of work, interests, and talents is important before deciding which career to pursue. Stu-
dents who have a strong career maturity can make decisions steadily, while those with low ca-
reer maturity will experience confusion and have no clear career plan. Regarding this, many 
students seek help from school counselors, teachers, career consultants, and even educational 
psychologists to help them and provide insight into their potential to avoid mistakes in choos-
ing a major and establishing a career. One method to see an individual’s maturity degree in de-
termining the career is using psychological assessment tools. Currently, many psychological as-
sessment tools can measure this to help students be optimal in determining careers. One such 
measure is Career Decision Making Self Efficacy (henceforth CDMSE) (Betz et al., 1996). 

CDMSE scale was developed by Taylor and Betz in 1983 consisting of five dimensions, 
namely, career choice competencies in the areas of goal setting (GS), gathering occupational 
information (GI), problem-solving (PS), planning (PL), and also self-appraisal (SA) (Betz et al., 
1996). From the five dimensions, 50 items were compiled. Each dimension is represented by 
ten statements. In 1996, the instrument was revised by Betz, Klein, and Taylor to only 25 
items. The statement items are selected from the best five statements from each dimension 
(Betz et al., 1996). CDMSE are self-report using Likert scale with five options, namely strongly 
agree, agree, neutral, disagree, and strongly disagree. 

Observing the CDMSE aspects, this measurement tool will greatly assist education 
counselors, counseling teachers, career consultants, and educational psychologists in assessing 
and predicting the right career prospect for students in universities, helping plan, and choosing 
a career in the future. Measuring instruments can be used to capture information about stu-
dents, especially the suitability between individual characteristics and the desired career choice. 

One of the challenges that sometimes surge is when there is a mismatch of the items 
used in the instruments made internationally when it is used in Indonesia. The incompatibility 
of the context of language, culture, or even the meaning of the term can be misinterpreted, so 
it is necessary to re-research and adapt the assessment tool to Indonesia’s cultures. The pur-
pose of adapting this measuring instrument is to obtain a CDMSE measuring instrument in 
accordance with Indonesian culture and the provisions of psychometric rules. The adaptation 
focuses on language, terms, diction, wording, scaling, and norm. Besides, by re-conducting re-
search and adapting the instruments, it is hoped that items or statements obtained are in line 
with the culture of students in Indonesia and the validity, reliability, and norms to interpret the 
results of the scores of these students.  

RESEARCH METHOD 

Data collection for testing the CDMSE instrument was carried out online using the 
Google Form involving 539 high school students in Bandung and Cimahi. In detail, a descript-
tion of the respondents participating in this CDMSE instrument testing is shown in Table 1. 
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Table 1. The Description of the Respondents 

Category N = 539 

Gender 
     Male 
     Female 

 
219 students 
320 students 

Age 
     17 years old 
     18 years old 

 
489 students 
50 students 

 
Based on the demographic description in Table 1, respondents who participated in the 

testing of the CDMSE instrument were dominated by female participants, with a total of 320 
respondents (59%) and 219 men (41%). The age of respondents was dominated by students 
aged 17 years old with a total of 489 respondents (90.7%), and aged 18 years old, with total of 
50 respondents (9.3%), and the mean age of the respondents was 17.09 years old (SD=0.29). 

Procedure 

The procedure of adaptation CDMSE scale begins with the process of translating a for-
eign language (English) into Bahasa and back translating it from Indonesian to a foreign lan-
guage (English) (explained at the translation stage). After completing the translation process 
and being approved to proceed to the next stage, the next step is testing instruments CDMSE 
using statistical methods. The process carried out to obtain the statistical analysis results is by 
distributing online questionnaires to respondent high school students in Bandung and Cimahi. 
After the data was obtained, and then continued by analyzing the reliability coefficient of the 
measuring instrument and evidence of validity based on the internal structure using confirma-
tory factor analysis. The stages of adaptation to the CDMSE scale and its data processing are 
elaborated as follows. 

Stage 1: The Career Decision Making Self Efficacy Scale Translation Process 

In the first stage, the researchers’ initial step was to translate the instrument from Eng-
lish to Bahasa Indonesia. This stage refers to the process of adapting assessment tools based 
on the guidelines from the International Test Committee (ITC) guidelines for translating and 
adapting tests (International Test Commission, 2016). The process of translating CDMSE in 
English into Bahasa Indonesia was carried out by four people separately. The first and second 
translators are professional translators who have a bachelor’s degree in English literature and 
work as English teachers. The third and fourth translators are psychologists who have experi-
ence constructing psychological assessment tools for both academic and practical needs. 

The second step was done after obtaining the translation from the four translators. The 
translators and researchers discussed, reviewed, and made revisions to the translation results. 
The final result in the second stage was to obtain a Bahasa Indonesia version of the CDMSE 
draft. In the third step, the initial manuscript of the Bahasa Indonesia version of the CDMSE 
was re-translated into English by three professional translators. Two translators work as Eng-
lish teachers in high school, and as professional translators, another person works as a teacher 
and translator at the English Language Course Institute. The results of the re-translation into 
English were checked for their suitability in meaning by comparing the CDMSE translation 
results from Bahasa Indonesia to English with the original English version of the CDMSE as-
sessment tool. The wording of the questionnaire sentences in Bahasa Indonesia that did not 
match or have different meanings from the English version was corrected and revised again to 
get the appropriate and relevant words. Next, in the fourth stage, the Bahasa Indonesia ver-
sion of the CDMSE manuscript, which was revised and adjusted based on the input from the 
re-translation process, was submitted to four experts to get a review of the clarity and appro-
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priateness of conceptualization the aspects being measured. The three experts involved in re-
viewing the Bahasa Indonesia version of the CDMSE manuscript were lecturers at the Faculty 
of Psychology, Universitas Achmad Yani (henceforth UNJANI), who had experience compil-
ing measurement tools in psychology and teaching career development courses. Meanwhile, 
one other person was a psychology doctoral student at the Faculty of Psychology, Universitas 
Padjajaran Bandung. The four experts reviewed, provided input, and corrected the wording of 
the translated items on the Bahasa Indonesia version of the CDMSE assessment tool. The ex-
perts were given attachments of the original English version of the CDMSE instrument, the 
translation result from English to Bahasa Indonesia, the CDMSE manuscript agreed to be re-
translated into English, the results of the re-translation from Bahasa Indonesia to English, and 
the Bahasa Indonesia version of the CDMSE manuscript that has been adjusted. After the ex-
perts gave suggestions, comments, input, and corrections to the less relevant or inappropriate 
items, the researchers made improvements to the wording of the items. These improvements 
were discussed again and were followed up to get the final manuscript of the Bahasa Indone-
sia version CDMSE instrument. 

In the fifth stage, the Bahasa Indonesia version of the CDMSE final manuscript was 
distributed to 20 students of the Faculty of Psychology UNJANI to be tested for its readabil-
ity. This stage is to get valid evidence based on test responses from the subject. The process 
done with students was to read together with the Bahasa Indonesia version of the CDMSE 
final script with a loud speaks, then asked for their explanation and confirmed the understand-
ing of each student on each item in the Bahasa Indonesia version of the CDMSE manuscript. 
After confirmation of the students’ readability and comprehensiveness, the Bahasa Indonesia 
version of the CDMSE final manuscript was converted into a digital/online version using the 
Google Form. Then, the Bahasa Indonesia version of the CDMSE scale that has been con-
verted into an online version was distributed to students in Bandung and Cimahi through the 
counseling teachers in each school. During the one week of data collection, 539 high school 
students filled the Google Form. 

Stage 2: Reliability Testing and Model Testing of Carrer Decision Making Self 
Efficacy Scale 

The second stage was done to gain the reliability coefficient of the assessment tool using 
construct reliability (CR), average variance extracted (AVE), and testing the internal structure 
of CDMSE using confirmatory factor analysis (CFA). Data processing for testing the measure-
ment tools (reliability test and validity evidence) was done using JASP 0.14.1 and Lisrel. This 
CDMSE scale consists of five dimensions (GI, SA, GS, PL, and PS), and each dimension con-
sists of five items. Thus, the total number of items in this instrument is 25 items. 

The data collection to obtain reliability values and validity evidence of the internal struc-
ture involved 539 high school students in Bandung and Cimahi. The CDMSE instrument that 
had been translated and approved through an expert review was compiled into an online ques-
tionnaire using the Google Form. The link to the questionnaire was sent to the counseling 
teachers in each school and distributed to students. Within one week, 539 respondents sub-
mitted the answers to be used in the data processing to test reliability and obtain valid internal 
structure evidence. 

Data Analysis 

The researchers used the JASP version 0.14, Lisrel program, and Statcal to process the 
data and get a composite reliability score and validity evidence from the CDMSE scale. Com-
posite Reliability is a reliability coefficient that can be used for multidimensional measures 
(Heise & Bohrnstedt, 1970), and confirmatory factor analysis is used to confirm whether the 
indicator variables can be used to confirm a factor (Ferdinand, 2011). 



81 – Chandra Yudistira Purnama & Linda Ernawati 

https://doi.org/10.21831/pep.v25i1.39960 

Copyright © 2021, Jurnal Penelitian dan Evaluasi Pendidikan, 25(1), 2021 
ISSN (print) 2685-7111 | ISSN (online) 2338-6061 

FINDINGS AND DISCUSSION 

Reliability Test and Item Analysis of Carrer Decision Making Self Efficacy Scale 

Data processing for the reliability test of the CDMSE instrument was carried out using 
Microsoft Excel 2019, JASP version 0.14, and Statcal. Reliability can be expressed as the in-
ternal consistency of an instrument that can be measured based on the level of item homo-
geneity. Hair et al. (2010) explain that the reliability test in the CFA analysis includes the con-
struct reliability (CR) and variance extracted (AVE). Hair et al. (2010) state that the CR value 
≥ 0.7 is good reliability, while the CR value between 0.6 and 0.7 is acceptable reliability, with a 
note that the indicator has a factor load that matches the criteria. Internal consistency can also 
be measured using the Average Variance Extracted (AVE) estimate. The recommended AVE 
value is > 0.5 (Hair et al., 2010).  

Table 2. Construct Reliability (CR) and Average Variance Extracted (AVE) 

Variable CR AVE 

Gathering of Information 0.84 0.51 

Self Appraisal 0.83 0.51 

Goal Selection 0.86 0.55 

Planning 0.83 0.53 

Problem Solving 0.89 0.63 

CDMSE 0.97 0.88 

 Source: Statcal 

Table 3. Frequentist Individual Item Reliability Statistics 

If Item Dropped  If Item Dropped 

Item McDonald's ω 
Item-Rest 

Correlation 

 
Item McDonald's ω 

Item-Rest 

Correlation 

GI 1 0.957 0.575  GS 4 0.956 0.670 
GI 2 0.956 0.644  GS 5 0.955 0.745 
GI 3 0.955 0.747  PL 1 0.956 0.640 
GI 4 0.955 0.708  PL 2 0.956 0.652 
GI 5 0.956 0.682  PL 3 0.956 0.622 
SA 1 0.956 0.686  PL 4 0.957 0.602 
SA 2 0.956 0.632  PL 5 0.956 0.697 
SA 3 0.955 0.700  PS 1 0.955 0.730 
SA 4 0.956 0.608  PS 2 0.955 0.777 
SA 5 0.956 0.632  PS 3 0.955 0.757 
GS 1 0.956 0.658  PS 4 0.956 0.672 
GS 2 0.955 0.746  PS 5 0.956 0.685 
GS 3 0.955 0.711     

Source: Goss-Sampson (2018). JASP (Version 0.14.1) [Computer software] 

 
Table 2 shows the construct reliability (CR) and average extracted variance (AVE), while 

Table 3 informs about item-rest correlation. Table 2 depicts the results of data processing for 
the reliability test CDMSE. It shows that the CR value for the CDMSE instrument is 0.97. An 
assessment instrument is said to be reliable if the CR coefficient value is greater than 0.7 (α ≥ 
0.7) (Hair et al., 2019), so the CDMSE instrument adapted into Bahasa Indonesia is reliable. 
Table 3 provides information about item analysis to see the quality of items on the CDMSE 
scale. The data shows the quality of items on the CDMSE scale, whether they have good items 
or not, by looking at the scores in the item-rest correlation column. An item is good if it has 
an item-rest correlation value greater than 0.3 (Pallant, 2011). The test results on the item qual-
ity obtained the item-rest correlation coefficient value in the range of 0.575 to 0.777. 
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Validity Evidence 

The examination of the validity evidence on the CDMSE scale used guidelines from 
AERA, that is, evidence based on test content, evidence based on test responses, evidence 
based on internal structure, evidence based on relation to other variables, and evidence based 
on consequences of the testing (American Educational Research Association (AERA) et al., 
2014). Of the five pieces of evidence validity, the researchers only carried out three pieces of 
evidence. First, it was evidence-based on test content obtained from the subject matter expert 
(henceforth SME). Second, it was based on evidence-based test responses obtained from the 
readability of students and lecturers. Lastly, the third was evidence based on the internal struc-
ture using confirmatory factor analysis. 

In obtaining valid evidence based on test content, the researchers asked the SME to as-
sess whether the items in the CDMSE scale were relevant and in accordance with the con-
struct. The SMEs gave a score of 1 for items that were considered strongly irrelevant, a score 
of 2 for items considered irrelevant, a score of 3 for items considered fair enough relevant, a 
score of 4 for items considered relevant, and a score of 5 for items that were considered 
strongly relevant. The context of the assessment is viewed from the suitability of the language, 
clarity of the wording, and the suitability of the meaning of the translated sentence. The results 
of the SME assessment were processed with Aiken’s V formula (Aiken, 1985). The Aiken’s V 
value for all CDMSE items ranged from 0.83 to 0.92. Hence, the CDMSE scale can be used to 
measure confidence in making career decisions. 

In the process of obtaining valid evidence in the form of evidence based on test re-
sponses, it is obtained through the readability of 20 respondents. Based on the responses from 
students, the items in the CDMSE scale can be understood well. 

 
Figure 1. The Results of the Model Fit Test 
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The next evidence is evidence based on the internal structure using confirmatory factor 
analysis (CFA). The benchmarks used to interpret the suitability of the model in this study re-
fers to Hu and Bentler who recommended four parameters, namely, the Chi-Square Test p-
value ≥ 0.05; the Root Mean Square Error of Approximation (RMSEA) ≤ 0.08; Comparative 
Fit Index (CFI) ≥ 0.95; and Standardized Root Mean Square Residual (SRMR) ≤ 0.08 (Hu & 
Bentler, 1999). Meeting these criteria means that the instrument meets the appropriate model 
criteria. Figure 1 shows the results of the model fit test using CFA. 

Table 4. The Goodness of Fit Indices from the CDMSE Model 

Category Parameter Fit Output Cut Off Criteria Information 

Absolute Fit Chi square p-value < 0.000 > 0.05 Good Fit Not Fit 

GFI 0.86 ≥ 0.90 Good Fit Marginal Fit 
0.80 - 0.89 Marginal Fit 

RMSEA 0.07 ≤ 0.08 Good Fit Good Fit 
0.08 - 0.10 Marginal Fit 

SRMR 0.048 < 0.08 Good Fit Good Fit 
0.08 - 0.10 Marginal Fit 

Incrimental Fit AGFI 0.83 ≥ 0.90 Good Fit Marginal Fit 
0.80 - 0.89 Marginal Fit 

NFI 0.97 ≥ 0.90 Good Fit Good Fit 
0.80 - 0.89 Marginal Fit 

IFI 0.98 ≥ 0.90 Good Fit Good Fit 
0.80 - 0.89 Marginal Fit 

CFI 0.98 ≥ 0.90 Good Fit Good Fit 
0.80 - 0.89 Marginal Fit 

Parsimonious Fit PNFI 0.87 > 0.5 Good Fit Good Fit 

Source: Ghozali & Fuad (2005) 

 
Based on the goodness of fit indices test presented in Table 4, there are six that meet 

the criteria, namely, RMSEA of 0.07 ≤ 0.08, SRMR of 0.048 ≤ 0.08, NFI of 0.97 ≥ 0.90, IFI 
of 0.98 ≥ 0.90, CFI of 0.98 ≥ 0.90 and PNFI 0.87 ≥ 0.05. There are two criteria that meet 
marginal fit criteria: GFI of 0.85 ≤ 0.90, AGFI of 0.83 ≤ 0.90, and one criterion that cannot 
be fulfilled is the chi-squared test because the p-value obtained <0.001. The Chi-Square value 
is the traditional measure to evaluate the suitability of the overall model (Hu & Bentler, 1999). 
A good fit model will give insignificant results at the 0.05 threshold (Barrett, 2007). The Chi-
square index is the most used index to check the accuracy of the model. However, this index 
is strongly affected by the sample size (Bergh, 2015). If the sample is too small, the trend will 
be insignificant, while the trend will be significant if the sample is too large. Thus, the Chi-
square almost certainly rejects the model if a large number of samples are used. In this study, 
the sample size used was 539. 

Based on the test results of the fit model, from nine proposed parameters, there are 
eight that meet the criteria, six criteria (RMSEA, SRMR, NFI, IFI, CFI, and PNFI) for a good 
fit, and two criteria (GFI and AGFI) for marginal fit, while one criterion (Chi-square) does not 
meet the criteria. Therefore, the researchers tried to modify the model to get a better model. 
Attempts to modify the model are by deleting items. The results of model testing after modifi-
cation are shown in Figure 2. 

Based on the modification results, ten items were obtained that matched the model, in-
cluding GI3, GI4, SA1, SA2, GS2, GS3, PL4, PL5, PS2, and PS5. Then, the results of the 
goodness of fit of indices test are shown in Table 5. From Table 5, the model is fit. There is 
no significant difference between the model ideal with the proposed model based on measure-
ments. All parameters of goodness of fit indices have also been according to the criteria set for 



84 – Chandra Yudistira Purnama & Linda Ernawati 

https://doi.org/10.21831/pep.v25i1.39960 

Copyright © 2021, Jurnal Penelitian dan Evaluasi Pendidikan, 25(1), 2021 
ISSN (print) 2685-7111 | ISSN (online) 2338-6061 

obtaining a model fit. Thus, the final model is already fit, which means the model proposed 
fits the empirical data. The complete model and loading factor of each item in the final model 
can be seen in Figure 2. 

 

 

Figure 2. The Results of the Model Fit Test 

Table 5. The Goodness of Fit Indices from the CDMSE Model 

Category Parameter Fit Output Cut Off Criteria Information 

Absolute Fit Chi square p-value 0.159 > 0.05 Good Fit Good Fit 

GFI 0.99 ≥ 0.90 Good Fit Good Fit 
0.80 - 0.89 Marginal Fit 

RMSEA 0.022 ≤ 0.08 Good Fit Good Fit 
0.08 - 0.10 Marginal Fit 

SRMR 0.020 < 0.08 Good Fit Good Fit 
0.08 - 0.10 Marginal Fit 

Incrimental Fit AGFI 0.97 ≥ 0.90 Good Fit Good Fit 
0.80 - 0.89 Marginal Fit 

NFI 0.99 ≥ 0.90 Good Fit Good Fit 
0.80 - 0.89 Marginal Fit 

IFI 0.99 ≥ 0.90 Good Fit Good Fit 
0.80 - 0.89 Marginal Fit 

CFI 0.99 ≥ 0.90 Good Fit Good Fit 
0.80 - 0.89 Marginal Fit 

Parsimonious Fit PNFI 0.66 > 0.5 Good Fit Good Fit 

Source: Ghozali & Fuad (2005) 

 
The next part examines the results of the factor loading analysis of the CDMSE assess-

ment tool. The test results can be seen in Table 6. The criteria for an item to be said to have a 
good factor loading is when the factor loading value is ≥ 0.5 (Hair et al., 2019). 
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Table 6. Factor Loading of  CDMSE  

Factor Indicator Std. Est. (all) 

Gathering of Information GI 3 0.827 
GI 4 0.782 

Self Appraisal SA 1 0.999 
SA 2 0.998 

Goal Selection GS 2 0.710 
GS 3 0.794 

Planning PL 4 0.720 
PL 5 0.823 

Problem Solving PS 2 0.856 
PS 5 0.750 

 
Based on the results of the standardized loading factors, the CDMSE items and each di-

mension have a factor loading value above 0.5 with a range between 0.710 - 0.998. This shows 
that the quality of the items is classified as good. 

After testing the model and standardized loading factors, a reliability test was then car-
ried out. Reliability testing in CFA includes the construct reliability (CR) and variance extract-
ed (AVE). The results of the reliability test are shown in Table 7 and Table 8. 

Table 7. Construct Reliability (CR) and Average Variance Extracted (AVE) 

Variable CR AVE 

Gathering of Information 0.786 0.648 
Self Appraisal 0.998 0.997 
Goal Selection 0.723 0.568 
Planning 0.747 0.597 
Problem Solving 0.786 0.648 
CDMSE 0.929 0.726 

 Source: Statcal  

Table 8. Frequentist Individual Item Reliability Statistics 

If Item Dropped 

Item McDonald's ω Item-Rest Correlation 

GI3 0.896 0.714 
GI4 0.898 0.683 
SA1 0.898 0.688 
SA2 0.898 0.687 
GS2 0.902 0.605 
GS3 0.897 0.701 
PL4 0.906 0.576 
PL5 0.900 0.663 
PS2 0.828 0.729 
PS5 0.901 0.640 

 
Based on Table 7, the CR value for the CDMSE instrument after modification is 0.929. 

Thus, based on the test results, the CDMSE instrument adapted into Bahasa Indonesia is reli-
able. Table 8 shows that the test results on the item quality obtained the item-rest correlation 
coefficient value from 0.576 to 0.729. 

The results of this study were conducted on a sample of students from Bandung and 
Cimahi. This is one of the limitations of this study because it does not involve many students 
from other cities in Indonesia. Therefore, for further research, it is recommended to expand 
the coverage of student participants from various cities and regions in Indonesia and increase 
the sample size to obtain a more fit model with a larger scale of participants. 
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CONCLUSION 

Based on the findings of the research regarding the psychometric analysis of the adapta-
tion of the CDMSE scale into Bahasa Indonesia, some conclusions can be drawn, as follows. 
(1) The CDMSE scale test results can be said reliable. It means that it can consistently meas-
ure an individual’s level of self-confidence regarding his or her ability to make career choices. 
(2) The CDMSE scale with five dimensions has a model that fits the original construct based 
on Goodness of Fit Indices. (3) The test results showed good item quality and can accurately 
measure the dimensions of one’s CDMSE. Thus, these items can measure the level of an indi-
vidual’s self-confidence regarding his or her ability to make career choices. (4) The CDMSE 
scale can be used to measure a person’s CDMSE scale and as an additional variety of instru-
ments related to career assessment tools. 
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INTRODUCTION 

Education, according to Ki Hajar Dewantara, is a way of life that can guide a child in 
utilizing all natural strengths and potentials that will bring maximum safety and happiness as a 
human being or as a member of society (Sugiarta et al., 2019). Regional development perfor-
mance can be measured through the performance of the education sector in the region. Thus, 
according to Chamadi (Sukarsa, 2012), several indicators to measure the quality of education 
in an area include (1) the teacher to student ratio, which is the ratio between the number of 
teachers by the number of students in certain education level; (2) the school to student ratio, 
which is the ratio between the number of schools and the number of students at a certain level 
of education; and (3) the class to student ratio is the ratio between the number of classrooms 
and the number of students at a certain level of education. 

One of the indicators to measure the success of education development is the education 
index (Mahendra et al., 2016). The Central Bureau of Statistic (Badan Pusat Statistik or BPS) 
explains that Education Index is a combination of two indicators of education in which the 
average length of schooling is described as the number of years needed by the population in 
formal education and expectancy of schooling that is described as a school which the child ex-
pects at a certain age in the future (Mahendra et al., 2016). 
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Scan Me: 

 

The Human Development Index (HDI) of the Selayar Islands Regency experienced 
an insignificant improvement. The low education index causes the low HDI achieve-
ment of the Selayar Islands Regency because the achievement of the education index 
is lower than the health index and the expenditure index. Therefore, it is essential to 
improve the education index. This study aims to analyze the factors that influence the 
education index. This study uses secondary data in panel data, a combination of time-
series data from 2014 to 2019, and cross-section data from 11 sub-districts. Panel data 
to measure the factors that affect the Education Index were analyzed using regression 
analysis. The results show that the teacher to student ratio at elementary school has a 
negative effect on the education index, the class to student ratio at elementary school 
has a positive effect on the education index, while the school to student ratio at ele-
mentary school, school to student ratio at junior high school, class to student ratio at 
junior high school and teacher to student ratio at junior high school do not affect the 
education index. 
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Education Index on Selayar Islands Regency has experienced an insignificant improve-
ment over the past decade. In line with this, the Education Index achievements of Selayar 
Islands Regency in 2018, when compared to 24 Regencies/Cities in South Sulawesi Province, 
are in the 19th or sixth lowest rank above Jeneponto, Bantaeng, Takalar, Bone, and Wajo Re-
gency. This achievement can be seen in Figure 1 and Figure 2. 

 

 
Source: Adapted from data of the Central Bureau of Statistics of Selayar Island Regency 

Figure 1. The Education Index of Selayar Island Regency 

 
Source: Adapted from data of the Central Bureau of Statistics of South Sulawesi Province 

Figure 2. The Education Index of Cities/Regencies in South Sulawesi Province on 2018 

The education index is one of three composite indexes of the Human Development In-
dex (HDI) besides the health index and expenditure index (Mirza, 2011). When viewed from 
the achievement of these three composite indexes, it can be concluded that the achievement 
of the education index is lower than the achievement of the Health Index and the Expenditure 
Index, as shown in Table 1. The low achievement of the education index causes the low HDI 
achievement of the Selayar Islands Regency. It happens because, as one of the composite in-
dexes of the HDI, the Education Index is very influential on the HDI itself. The improvement 
of the Education Index has a positive and significant correlation with the improvement of 
HDI (Cahill, 2005). The Education Index also has a significant and positive effect on HDI 
(Lestari & Sanar, 2018). 
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Table 1. Results of the Composite HDI Index for Selayar Islands Regency in 2010-2019 

Year Education Index Health Index Expenditure Index HDI 

2008 54.00 70.62 60.20 61.23 
2009 54.19 70.65 61.83 61.86 
2010 54.37 70.67 62.49 62.15 
2011 54.91 70.72 62.96 62.53 
2012 55.46 70.78 63.31 62.87 
2013 56.00 70.82 63.53 63.16 
2014 56.94 70.83 63.96 63.66 
2015 58.01 71.17 64.46 64.32 
2016 58.46 71.27 65.77 64.95 
2017 58.49 71.37 66.98 65.39 
2018 59.28 71.72 67.75 66.04 
2019 60.04 72.23 69.07 66.91 

Source: Adapted from data of the Central Bureau of Statistics of Selayar Islands Regency 

Based on those explanations, this study aims to analyze the factors that affect the im-
provement of the education index. To answer the research objectives, it is necessary to formu-
late a research hypothesis. The formulation of the hypothesis in this study is based on the 
problems described previously and is based on the study and analysis of several previous stud-
ies related to this research. The research hypothesis that is formulated can be explained as fol-
lows: "The variables of the teacher to student ratio at elementary school, the teacher to stu-
dent ratio at junior high school, the school to student ratio at elementary school, the school to 
student ratio at junior high school, the class to student ratio at elementary school, the class to 
student ratio at junior high school respectively and or simultaneously have a significant influ-
ence to the Education Index improvement in the Selayar Islands Regency".  

RESEARCH METHOD 

This research employed a quantitative method approach. In order to analyze the factors 
affecting the Education Index, the research variables are the teacher to student ratio at ele-
mentary school (X1), the teacher to student ratio at junior high school (X2), the school to stu-
dent ratio at elementary school (X3), the school to student ratio at junior high school (X4), the 
class to student ratio at elementary school (X5), the class to student ratio at junior high school 
(X6) as the independent variable, and the Education Index as the dependent variable. The type 
of data required is secondary data in the form of panel data formed by time-series data from 
2014 until 2019 with cross-section data in 11 sub-districts.  

Regression analysis technique was used to analyze the factors affecting the Education 
Index using panel data. Panel data regression analysis was started by selecting the best panel 
data model in the study. Widarjono (Sunarya, 2016) says that the estimation model with panel 
data uses three approaches: Common Effect Model (CEM), Fixed Effect Model (FEM), and Random 
Effect Model (REM). The best model of the three approaches was estimated by the Chow test 
to choose between the CEM and FEM models and the Hausman test to choose between the 
FEM and REM models. After the panel data model was determined, a regression equation was 
generated, followed by a hypothesis test in the form of the F statistical test, R2 statistical test, 
and t statistical test. The regression equation is shown in Formula (1), where      = Education 
Index for the i-subdistrict in the t-year,      = the teacher to student ratio at elementary school 
for i-subdistrict in t-year,      = the teacher to student ratio at junior high school for i-subdis-
trict in t-year,      = the school to student ratio at elementary school for i-subdistrict in t-year, 
     = the school to student ratio at junior high school for i-subdistrict in t-year,      = the 
class to student ratio at elementary school for i-subdistrict in t-year,      = the class to student 
ratio at junior high school for i-subdistrict in t-year,    = intercept coefficient,              
= regression parameters, and    = error term. In addition, Ajija (2011), Aulia (2004), Gujarati 
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(2003), Verbeek (2000), and Wibisono (2005) state that in regression analysis with panel data, 
it is unnecessary to test classical assumptions as an implication of the various advantages pos-
sessed by panel data compared to time series data or cross-section data. 

 

                                                     ………… (1) 

FINDINGS AND DISCUSSION 

The Achievement of Education Sector Development in Selayar Islands Regency 

The achievement of the Education Index in a region is determined by its educational de-
velopment performance. Educational development aims to ensure the availability of education 
services that include all components related to education sector, including human resources, 
namely students and teachers, educational infrastructures such as schools, learning infrastruc-
ture, and others. Several indicators related to the availability of education services include the 
teacher to student ratio, the school to student ratio, and the class to student ratio, which are 
the independent variable in this study. Thus, the education indicators in Selayar Islands Regen-
cy, especially the variables in this study, generally have fluctuating achievements from year to 
year, as illustrated in Table 2. 

Table 2. Achievements of Education Indicators for Selayar Islands Regency 

Year X1 X2 X3 X4 X5 X6 

2008 0.122 0.122 0.009 0.008 0.053 0.047 

2009 0.115 0.177 0.010 0.014 0.060 0.044 

2010 0.110 0.150 0.009 0.009 0.049 0.040 

2011 0.088 0.152 0.009 0.009 0.051 0.046 

2012 0.109 0.116 0.009 0.010 0.049 0.051 

2013 0.116 0.121 0.008 0.008 0.049 0.043 

2014 0.115 0.112 0.008 0.010 0.048 0.048 

2015 0.072 0.105 0.008 0.010 0.047 0.047 

2016 0.114 0.133 0.009 0.009 0.052 0.042 

2017 0.116 0.131 0.009 0.009 0.055 0.043 

2018 0.109 0.115 0.009 0.008 0.057 0.041 

2019 0.112 0.082 0.010 0.008 0.060 0.037 

Analysis of Factors that Affect the Education Index 

Estimation of Panel Data Regression Model 

The panel data regression model consists of three types of models: the Common Effect 
Model (CEM), Fixed Effect Model (FEM), and Random Effect Model (REM). The estimation 
results of the three models can be seen in Table 3. 

Table 3. Estimation Result of CEM, FEM, and REM 

No Variable 

Regression Model 

CEM FEM REM 

Statistics Prob. Statistics Prob. Statistics Prob. 
1 X1 2.046691 0.0452 -2.19797 0.0327 -1.976374 0.0528 
2 X2 0.409423 0.6837 0.648490 0.5197 0.348200 0.7289 
3 X3 -0.54278 0.5893 1.856542 0.0694 1.387706 0.1704 
4 X4 -2.75153 0.0004 -1.42239 0.1612 -2.821329 0.0065 
5 X5 1.055067 0.2957 3.094697 0.0033 2.994592 0.0040 
6 X6 1.084531 0.2825 -0.33288 0.7406 0.022577 0.9821 

R-squared 0.477352 0.926743 0.462315 
Prob(F-Statistic) 0.000001 0.000000 0.000001 
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From Table 3, it can be seen that the CEM estimation produces an R2 value of 0.477 
and a prob (F-statistic) value of 0.000001, the FEM estimation produces an R2 value of 0.927 
and a prob (F-statistic) value of 0.000000, and the REM estimation model produces an R2 
value of 0.462 and a prob (F-statistic) value of 0.000001. Therefore, it can be said that the en-
tire regression model produces two independent variables with a prob (t-statistic) value of less 
than the 5% significance level. 

Determination of the Best Panel Data Regression Model 

The best panel data regression model is determined using two tests: the Chow test and 
the Hausmann test. The Chow and Hausman test results in this study are through the Eviews 
10 application, which can be seen in Table 4. 

Table 4. The Results of the Chow Test and the Hausman Test of the Panel Data Regression 
Model 

Test Statistics Probability 

Chow Test 129.685418 0.0000 
Hausmann Test 13.893708 0.0308 

 
Based on the results of the Chow test as presented in Table 4, the resulting probability 

value is 0.0000. It is less than the 5% significance level. Based on the results of the Chow test, 
it can be said that FEM is a better panel data regression model than the CEM model. Further-
more, in order to compare the FEM and REM, the Hausmann test was performed. Based on 
Table 3, the probability generated in the Hausman test is less than the 5% significance level. 
Therefore, it indicates that the FEM model is better than the REM model. From this explana-
tion, it can be concluded that the Fixed Effect Model (FEM) panel data regression model is 
the best model that can be used to estimate the factors that affect the Education Index in 
Selayar Islands Regency. 

The Result of the F and R2 Statistical Test 

The F statistical test is used to prove the hypothesis that all independent variables affect 
the dependent variable simultaneously. Meanwhile, the R2 test is used to determine how much 
influence all independent variables simultaneously have on the dependent variable. The results 
of the F test and R2 test in this study can be seen in Table 5. 

Table 5. The Tesults of the F Test and the R2 Factors that Affect the Education Index 

Model F-statistic Prob(F-statistic) R Square 

Fixed Effect Model 38.74223 0.000000 0.926743 

 
Based on Table 5, the statistical F value is 38.742, and the F table value is 2.26. There-

fore, the statistical F value is more than the F table. In addition, the F statistical probability 
value of 0.000 is less than the significance level α (0.05). Thus, the previous research hypo-
thesis is accepted, which means the variable of teacher to student ratio at elementary school, 
the ratio of teachers to students at junior high school, the ratio of schools to students at ele-
mentary school, the ratio of schools to students at junior high school, and the ratio of class to 
students at elementary school, the ratio of class to students at junior high school affect the 
Education Index simultaneously. 

Furthermore, the R2 value presented in Table 5 is 0.927. This shows that all of the inde-
pendent variables have an effect on the Education Index simultaneously by 92.7%. In com-
parison, the remaining 7.3% is influenced by other variables besides the variables contained in 
this study. 
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The Results of Panel Data Regression Analysis and Statistical T Test 

Panel data regression analysis is used to test the effect of the variables expressed in the 
form of equations, and the t statistical test is used to prove the hypothesis that all independent 
variables partially affect the dependent variable. The results of regression analysis with panel 
data and the t statistical test in this study are presented in Table 6. 

Table 6. The Results of Panel Data Regression Analysis and T Statistical Test 

Variable T-statistic Prob. Coefficient Std. Error 

C  53.47487 2.204696 
X1 -2.197974 0.0327 -0.160864 0.073188 
X2 0.648490 0.5197 0.028767 0.044360 
X3 1.856542 0.0694 3.112364 1.676431 
X4 -1.422394 0.1612 -1.215816 0.854767 
X5 3.094697 0.0033 0.862743 0.278781 
X6 -0.332877 0.7406 -0.032869 0.098742 

 
After conducting panel data regression analysis in this study, the regression equation is 

obtained as in Formula (2). In addition, based on the regression equation and model estima-
tion shown in Table 5, it can be seen and explained as follows. 

 

                                                          ………. (2) 
 

The variable of the teacher to student ratio at elementary school (X1) has a coefficient 
of -0.161. It shows that an increase of one percent of the teachers to students ratio at the ele-
mentary school will decrease the Education Index by 0.161 percent, assuming the other varia-
bles are constant. The X1 variable has a t count of 2.198. The value of the t count is more 
than the t table, which is 2.001, and it is negative. Furthermore, the probability value of this 
variable is less than the 5% significance level. Therefore, the teacher to student ratio variable 
at the elementary school has a negative and significant effect on the education index variable. 

The variable of the teacher to student ratio at junior high school (X2) has a coefficient 
of 0.029. It shows that an increase of one percent of the teachers to students ratio at the junior 
high school will increase the Education Index by 0.029 percent, assuming the other variables 
are constant. However, the X2 variable does not affect the Education Index because the prob-
ability value more than the 5% significance level. 

The variable of the school to student ratio at elementary school (X3) has a coefficient of 
3.112. It shows that an increase of one percent of the schools to students ratio at the elemen-
tary school will increase the Education Index by 3.112 percent, assuming the other variables 
are constant. Furthermore, the X3 variable does not affect the Education Index because the 
probability value is more than the 5% significance level. 

The variable of the school to student ratio at junior high school (X4) has a coefficient of 
-1.216. It shows that an increase of one percent of the schools to students ratio at the junior 
high school level will reduce the Education Index by -1.216 percent, assuming the other varia-
bles are constant. Furthermore, the X4 variable does not affect the Education Index because 
the probability value is more than the 5% significance level. 

The variable of the class to student ratio at elementary school (X5) has a coefficient of 
0.863. It shows that an increase of one percent of the class to students ratio at the elementary 
school level will reduce the Education Index by 0.863 percent, assuming the other variables 
are constant. Furthermore, The X5 has a t count of 3.094. The value of the t count is more 
than the t table, which is equal to 2.001, and it is positive. Furthermore, the probability value 
of this variable is less than the 5% significance level. Therefore, it can be concluded that the 
Class to Student Ratio variable at the elementary school has a positive and significant effect on 
the Education Index variable. 
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The variable of the class to student ratio at the junior high school (X6) has a coefficient 
of -0.033. This shows that an increase of one percent of the class to students ratio at junior 
high school level will reduce the Education Index by -0.033 percent, assuming the other varia-
bles are constant. However, the X6 variable does not affect the Education Index because the 
probability value more than the 5% significance level. 

Factors that Affect the Education Index Improvement 

Based on the previous explanation and analysis, there are some factors that influence the 
Education Index that contribute to the HDI improvement. Each factor is elaborated as fol-
lows. 

The Ratio of  Teacher to Student at Elementary School 

Based on the previous analysis, the teacher to student ratio at the elementary school has 
a negative and significant effect on the Education Index. It means that increasing the ratio of 
teachers to students at elementary school will decrease the Education Index in Selayar Islands 
Regency. 

The results of this study are not in accordance with the results of the previous study of 
Sapaat et al. (2020), which state that the ratio of teachers to students has a positive effect on 
HDI in North Sulawesi Province, and the result of a study by Mahendra et al. (2016), that the 
ratio of teachers to students at the elementary school has a positive and significant effect on 
the Education Index in East Java Province. This situation is caused by the number of teachers 
at the elementary school is overload compared to the number of students in Selayar Islands 
Regency.  

As it is well known, the ratio of teachers to students at elementary school in Selayar 
Islands Regency during the period 2008 to 2019 exceeds the National Education Standard that 
has been established by the Ministry of Education and Culture. In 2019, the ratio of teachers 
to students at elementary school in Selayar Islands Regency reached 1:9, which means that one 
teacher supports nine students. It does not meet the standard that is established by the Minis-
try of Education and Culture, in which it is regulated that each elementary school has one 
teacher supporting 32 students. Based on the data obtained from the Ministry of Education 
and Culture, in 2019, Selayar Islands Regency has an excess of 289 teachers at the elementary 
school. 

The problem of the excessive ratio of teachers to students at elementary school is in-
versely proportional to the problem that is experienced by the Selayar Islands Regency for 
several years, namely the shortage of civil servant teachers, especially in the island region. It is 
because the Selayar Islands Regency has an excess of non-civil servant teachers. This excess 
number of the non-civil servant teachers, followed by the lack of civil servant teachers, will 
certainly contribute to the less than optimal quality of the teachers. As it is commonly known, 
the quality and also capability of the civil servant teachers will be higher when compared to 
non-civil servant teachers. In addition, the large number of non-civil servant teachers will 
cause civil servant teachers not to fulfill their duties optimally, and they sometimes delegate 
their responsibilities to non-civil servant teachers. It certainly will affect the decline in the 
quality of education, which will lead to the failure in the achievement of the Education Index 
improvement. 

Therefore, based on the results of this study, in order to improve the education index, 
which will contribute to HDI improvement, the teacher to student ratio at elementary school 
must be reduced by reducing the number of non-civil servant teachers in elementary school. 
In addition, it also will streamline and make effective use of the budget for the payment of the 
non-civil servant teachers' salaries. 
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The Ratio of Class to Student at Elementary School 

The class to student ratio variable at elementary school is related to the availability of 
elementary school classrooms in a region compared to the number of elementary school stu-
dents in that region. Based on the previous analysis, the class to student ratio at elementary 
school has a positive and significant effect on the Education Index. This means that the im-
provement of the class to student ratio at elementary school is directly proportional to the im-
provement of the Education Index in Selayar Islands Regency. The results of this study are in 
line with the result of the study by Cahyadi (Syamsuri & Bandiyono, 2018), which states that 
the ratio of the number of students at elementary school to the number of classrooms at ele-
mentary school has a positive and significant effect on HDI. 

Selayar Islands Regency has launched a compulsory education program for at least nine 
years, in which there are activities such as building new classrooms and rehabilitating class-
rooms to support the learning process. Compulsory education of at least nine years will be re-
alized if only educational facilities such as classrooms as a place for learning and interaction 
between teachers and students are available and in good quality. In other words, the role of 
the classroom is crucial in the educational process because the availability of a good and com-
fortable classroom will affect the continuity of the educational process (Hambali, 2016).  

When the view from the number of classrooms at elementary school is in good condi-
tion, the performance increased from 160 classrooms in 2015 to 745 classrooms in 2019. The 
availability of educational facilities and infrastructure, especially adequate classrooms, will mo-
tivate the community to take advantage of these educational facilities and participate in the 
learning process (Syamsuri & Bandiyono, 2018). The increase of community participation in 
the education process in schools is very influential in improving the average length of school-
ing and the number of years of schooling, which are components of the calculation of the 
Education Index (Syamsuri & Bandiyono, 2018). 

CONCLUSION 

From this research, it can be concluded that the factors that affect the education index 
improvement are as follows. The ratio of teachers to students at the elementary school has a 
negative and significant effect on the education index improvement. Besides, the class ratio to 
students at the elementary school has a positive and significant effect on the education index 
improvement in the Selayar Islands Regency. 
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INTRODUCTION 

Since 2012, Universitas Brawijaya (UB) has developed a special admission system for 
students with disabilities: Sistem Penerimaan Khusus Penyandang Disabilitas or SPKPD (Special Ad-
mission System for Person with Disabilities). The system is part of affirmative action to ad-
dress a problem where the education level attainment of people with disabilities is still much 
lower than those without disabilities. Initially, the system provided for people with disabilities 
to enter the university was still limited. Even if they want to participate in national selection 
into public universities, they must face less adaptive and less accommodating selection models 
for people with special needs. Palombi (2000) states that standardized test models often do 
not consider the special needs of people with disabilities, so there will be unfairness if regular 
test scores are used for the decision making in the admission of students with disabilities. 

SPKPD is designed as a system that considers the interests of people with disabilities, 
which will then be adjusted to the departments and programs in UB. The SPKPD implemen-
tation is fully submitted to Pusat Studi dan Layanan Disabilitas (PSLD), a service center for stu-
dents with disabilities in UB. Initially, PSLD developed SPKPD using only interview and ob-
servation methods. Administratively-qualified prospective students with disabilities are invited 
to participate in interviews and observations in several activity settings (Pratiwi et al., 2018). 
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Universitas Brawijaya (UB) is one of the pioneers of inclusive education in higher 
education in Indonesia. One of the innovations in the policies related to inclusive edu-
cation is affirmative action admissions special for students with disabilities, namely 
Seleksi Mandiri Penyandang Disabilitas (Independent Selection for Person with Disabil-
ities), which focuses on accommodating admissions selection for students with disabil-
ities who want to enroll in bachelors or vocational programs. A part of this admission 
selection is the test called the Computer-Based Academic Potential Test. This study 
aims to evaluate, from a psychometric perspective, the psychometric properties of the 
potential academic test. The approach used in this study is the item response theory 
(IRT) framework, which is mostly used for evaluating psychometric quality at both 
item-level and test levels. This study's IRT model is a two-parameter logistic model 
that includes difficulty parameter and discrimination parameter. The result of this 
study exhibited that the three subtests of the Computer-Based Academic Potential 
Test, in general, have satisfying results from the 2PL model estimation. The result also 
showed that most of the item difficulties ranged from medium to very difficult. 
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Since 2018, SPKPD has been modified by adding a Computer-Based Academic Poten-
tial Test. Some of the underlying considerations are (1) advice from program managers related 
to general standards that prospective students with disabilities must own, (2) the increasing 
number of prospective students with disabilities participating in the SPKPD makes the imple-
mentation of interviews or observations inefficient and impractical. Besides, the Computer-
Based Academic Potential Test results are used as the basis for selecting prospective students 
to be interviewed by the manager of the selected program. 

In 2019, UB Rector Regulation No. 33 of 2019 changed the term of SPKPD to SMPD, 
which stands for Seleksi Mandiri Penyandang Disabilitas (Independent Admission for Person with 
Disabilities). In general, the admission selection process does not change from the previous 
selection system, which aims to select and obtain information about the academic potential of 
prospective students. The underlying reason in the selection system is to provide opportunities 
for prospective students with disabilities by going through the selection process. Although 
prospective students with disabilities are not given the same selection test as regular prospec-
tive students, ideally, the quality of tests for both groups is psychometrically acceptable. 

The computer-Based Academic Potential Test, as a part of the admission selection, is 
expected to represent the academic potential of prospective students with disabilities, charac-
terized by mastery of basic academic abilities, including language and numeric. Therefore, the 
Computer-Based Academic Potential Test sub-test consists of Bahasa Indonesia, English, and 
Mathematics. A selection system involving a Computer-Based Academic Potential Test that is 
psychometrically feasible is one way to ensure the quality and readiness of prospective stu-
dents with disabilities to study in college. Basically, to study in college, one must have a mini-
mum requirement. Without the selection process, the university does not have enough infor-
mation to know which students are ready and not academically ready to attend college educa-
tion. In addition, if there are academically not ready students, it will be difficult to attend 
courses in college because they do not have the adequate basic academic ability.  

Wolanin and Steele (2004) explained that in terms of admission of students with disabil-
ities, each course must still consider the minimum academic requirements of prospective stu-
dents. In general, without a well-designed selection model, prospective students with disabil-
ities in universities are vulnerable to getting caught up in the charity model paradigm. In the 
charity model paradigm, prospective students with disabilities are the parties entitled to mercy 
(Rukmantara & Lesmana, 2018). Of course, the spirit is not in line with UB policy that opens 
the opportunity to study in universities for prospective students with disabilities as a form of 
social reconstruction and fulfillment of human rights equality. 

A good quality test is a test that has good psychometric characteristics through a series 
of psychometric analyses to obtain evidence that it is feasible to use. One indication of psy-
chometric feasibility is that the items function accurately and fairly to all test takers. A test that 
psychometrically functions optimally is a test that produces a score that truly represents the 
test taker's ability so the scores obtained from the test results can be used for decision making. 

In order to create a well-design test, psychometric evaluation is inevitable. Evaluation of 
the psychometric characteristics of a test involves psychometric analysis to prove that a test is 
not very easy and not too difficult and can distinguish participants with high and low abilities. 
A very popular approach used to evaluate psychometric characteristics is IRT, also known as 
latent traits theory or modern theory. The advantage of IRT is this theory's ability to describe 
the relationship between the ability, difficulty of the item, and the probability of answering 
correctly on a particular item (Zoghi & Valipour, 2014). 

Item Characteristic Curve (ICC) 

An ICC is a curve used to describe the relationship between the ability or characteristics 
of a test taker, the characteristics of an item, and the probability of answering correctly on the 
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item. There are item parameters used in ICC, namely, item difficulty (b), item discrimination 
(a), and guessing (c) (Schmidt & Embretson, 2012). The number of parameters used as fixed 
parameters depends on the selected model. This research uses the 2PL model, which involves 
two parameters, a and b. 

Information Functions 

The information function is intended to demonstrate the ability of an item and/or a test 
in providing precise information at a certain level of ability (theta). A high information value 
represents higher precision in providing information about test takers at a certain level of 
ability. IRT has information functions at the item level (item information) and the test level 
(test information) (Baker, 2001; Hambleton et al., 1991). 

Two Parameter Logistic Model (2PL Model) 

Birnbaum developed the 2PL model in 1968, where the logistics of the model were easi-
er to work with than normal. The probability of the test taker answering correctly on an item 

based on the 2PL model is written on Formula (1), where       is the probability is the prob-
ability of test taker at a certain level of ability to answer the question correctly, θ is the ability 
of the test taker, b is the difficulty level of the item, a is the discrimination power of the item, 
and e is the constant value, 2.718. 

 

      [
 

          ] …………… (1) 

 
The use of the 2PL model in this study is based on the comprehensiveness of the 2PL 

model compared to the 1PL model since the 2PL model includes item discrimination para-
meters. Compared to the 3PL model, the 2PL model has fewer parameters. However, in the 
calibration process, the 2PL model is easier to achieve convergence. In the 3PL model, the 
difficulty of achieving convergence often occurs because the scale of the guessing parameter is 
different from the other two parameters. 

Therefore, this study has several important points, including (1) evaluating the psycho-
metric characteristics of the Computer-Based Academic Potential Test used for the admission 
selection for prospective students with disabilities during the period 2018 to 2019, (2) evalu-
ating the characteristics of items and the amount of information based on the IRT framework, 
and (3) evaluating the characteristics of the test and the amount of information that the test 
can provide. Furthermore, important findings in this study can be useful to obtain a scientific 
basis in deciding whether it is necessary to reconstruct new assessments in the future, as a 
basis for deciding whether the test can be used to determine the score of prospective students.  

RESEARCH METHOD 

This research is quantitative psychometric research that aims to evaluate the psychomet-
ric characteristics of the Computer-Based Academic Potential Test. This research was con-
ducted in four stages: test review, data collection, data analysis, and interpretation and decision 
making, as described in Figure 1.  

The first stage was a test review. This stage involved studying the test equipment used to 
select prospective students with disabilities in-depth, such as examining the basis of the theory 
used and the construction study used, considering the number of dimensions or structural fac-
tors. It also involved the study of test quality evaluation techniques that have been done and 
studying the techniques of estimating the test taker's scores by considering the type of con-
struction and psychometric quality. 
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Figure 1. Four-stage Flowchart of Research in Psychometric Analysis 

The second stage was data collection. It was done by collecting all the test taker's an-
swers for the last five years (the test taker's identity was confidential). The data was only an 
answer response for all items in the test. The response had been coded into quantitative data, 
i.e., scores of 1 and 0, based on actual or false answers. 

After collecting quantitative data, the next stage was analyzing the data based on the 
type of the previously-described construct. The analysis technique used is Item Response The-
ory (IRT) for the type of dichotomy response. The IRT model used is a logistic model with 
two parameters (2PL). The 2 PL Model is useful for estimating test items' characteristics based 
on item difficulty parameters (b) and item discrimination (a). The researchers also estimated 
the function of item information and tests to find out how informative an item and test in 
providing information about the test taker's ability. 

The fourth stage, as the last stage, was interpretation and decision-making based on the 
results of data analysis, which will then lead to a decision on whether an item is feasible for 
university entrance selection for UB prospective students with disabilities. After the items 
were examined psychometrically, the interpretation was carried out at the test level. If most of 
the items are of good quality, then a group of such items can be concluded as a set of psycho-
metrically qualified tests for use. 

This research was conducted in Pusat Studi Layanan Disabilitas (PSLD) of Universitas 
Brawijaya, using test result data for the last two years. Samples in this study are 60 prospective 
students with disabilities who participated in UB entrance selection in the range of 2018 to 
2019. All personal identities of the study sample were not used as research data, so that the 
test taker's identity was not listed in the research report. 

The Computer-Based Academic Potential Test is a selection test for UB students with 
disabilities. The test is administered in groups and with a limited time of 90 minutes to work 
on the whole question. This test aims to measure academic capability consisting of three sub-
tests: Bahasa Indonesia, English, and Mathematics. Each subtest consists of 15, ten, and five 
items, respectively. Each item is given a score of 1 or 0, based on a true or false answer. 

FINDINGS AND DISCUSSION 

A crucial IRT assumption test was conducted before analyzing the data using the item 
response theory (IRT) technique, known as unidimensionality. Unidimensionality testing aims 
to determine whether a subtest measures only one latent trait (Zanon et al., 2016). 

In this study, a dimensionality test was conducted using the confirmatory factor analysis 
(CFA) technique. The results of the CFA can be seen in Table 1. Each subtest is modeled as 
unidimensional. Table 1 shows that all three subtests have a unidimensional model that fits the 
data. This conclusion is based on the cut-off point. The CFI fit index is said to be a reasonable 
fit with a minimum value of 0.90 (Wang & Wang, 2019). A value of SRMR less than 0.08 is 
considered a good fit (Hu & Bentler, 1999), and it is acceptable when the value is less than 
0.10 (Kline, 2016). A value of RMSEA is said to be a fair fit if it falls between 0.05-0.08 and is 
said to be a close fit if it is less than 0.05 (Byrne, 1998). 
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Table 1. Fit Indices of the Three Subtests 

Subtest 
Index 

CFI SRMR RMSEA 

Bahasa Indonesia 0.921 0.088 0.037 
English 0.987 0.065 0.031 

Mathematics 0.922 0.070 0.063 

 
After the assumption test is completed, further analysis is performed using the item re-

sponse theory (IRT) technique. Based on data analysis, information about item characteristics 
and test characteristics are obtained. Item characteristics are represented by discrimination 
power, item difficulty level, item characteristic curve (ICC), item information function (IIF). 
Test characteristics are indicated by the test characteristic curve (TCC) and test information 
function (TIF). Both the item characteristics and the test characteristics are very important in-
formation as the basis for deciding whether the test used for selection is a psychometrically 
feasible test. 

Item Characteristics 

The item characteristics were estimated for each sub-test, and the results of the estima-
tion of all three sub-tests are shown in Table 2. The analysis results show that most items 
from all sub-tests tend to have moderate difficulty levels, and some items have difficulty levels 
in the range of difficult to very difficult, such as item 13 in the Bahasa Indonesia sub-test and 
item 5 in the Mathematics sub-test. The item discriminations fall in the range of 0.301-2.267, 
which is low-very high (Baker, 2001). This shows quite good results, especially since there is 
no negative discriminatory power. 

Table 2. Item Parameter Estimation of the Three Subtests  

Item 
Item Parameter  Item Item Parameter 

α β  α β 

Bahasa Indonesia 1 1.170 0.753  English 1 1.193 0.832 
 2 0.502 3.374   2 1.349 0.689 
 3 0.876 -0.095   3 0.665 0.907 
 4 0.301 2.355   4 2.267 0.884 
 5 0.768 0.699   5 1.080 1.179 
 6 1.570 1.005   6 2.165 0.899 
 7 0.489 2.561   7 0.774 -0.628 
 8 1.901 1.779   8 0.634 2.067 
 9 1.819 0.222   9 1.663 0.265 
 10 1.053 0.636   10 0.764 0.919 
 11 1.495 -0.202  Mathematics 1 0.751 1.767 
 12 0.437 2.219   2 0.921 -0.085 
 13 0.523 4.071   3 1.089 0.463 
 14 0.783 0.791   4 0.820 1.072 
 15 0.453 2.536   5 0.471 4.471 

 
The parameters in Table 2 are more clearly illustrated in the ICC, as shown in Figure 2. 

The ICC illustrates how item parameters and person parameters interact with each other in a 
single frame. Based on the ICC on each sub-test, most items show a fairly sharp shape resem-
bling the letter S and no ICC that has reversed direction. This is in line with Table 2, which in-
dicates the item parameters tend to be good, and there is no negative item discrimination (Wu, 
2017). However, some items look flatter, that is, item 13 in the Bahasa Indonesia sub-test. The 
ICC form of item 13 is flat. The item parameter (α=0.523, β=4.071) indicates that the item 
cannot distinguish variations in test taker's ability at a low-moderate level of ability, but rather 
can optimally distinguish variations in test taker's ability at a very high level of ability. 
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After ICC is obtained, the Item information function (IIF) is obtained. Shown in Figure 
3, IIF generally affirms the quality of items illustrated by ICC (Figure 2). Items that have a 
good ICC shape (with a sharp S shape) tend to show a high IIF curve. Items that indicate the 
peak of a high curve spread at a moderate-high range. Some items have a flat ICC followed by 
a flat IIF curve, that is, item 13 in the Bahasa Indonesia sub-test has a very flat curve because 
basically, the item is too difficult so almost no test taker can answer correctly. Besides, Figure 
3 also shows that no item has an IIF with a peak that is at a low level of ability. This indicates 
that all three sub-tests did not have items that functioned optimally at the low ability level. 

 
a. Bahasa Indonesia 

 
b. English 

 
c. Mathematics 

 

Figure 2. Item Characteristic Curve (ICC) of the Three Subtests 
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a. Bahasa Indonesia 

 
b. English 

 
c. Mathematics 

 
Figure 3. Item Information Function (IIF) of the Three Subtests 

Test Characteristics 

Beside the item's characteristics, it is also necessary to provide test characteristics to pre-
sent the psychometric qualities of a set of items. Some important test characteristics are TCC 
and TIF. Both characteristics are obtained from the accumulation of ICCs and IIFs. TCC and 
TIF are obtained for each subtest (Bahasa Indonesia, English, and Mathematics) in this study. 
TCC for all three sub-tests is shown in Figure 4, and TIF for the three sub-tests is in Figure 5. 
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Figure 4. Test Characteristic Curve (TCC) of the Three Subtests. 1 = Bahasa Indonesia, 2 = 
English, 3 = Mathematics 

Figure 4, where the Y-axis is the expected score/true score, and the X-axis is the ability, 
illustrates the relationship between true score and ability. In practical situations, TCC has an 
important role in transforming ability into a true score. This makes it very easy for test partici-
pants who are not familiar with scaling used in IRT (Baker & Kim, 2017). Figure 4 shows that 
Bahasa Indonesia is a subtest that has the best psychometric quality among the three sub-tests, 
while the Math sub-test tends to have a flat curve compared to the other two sub-tests. 

 

 

Figure 5. Test Information Function (TIF) from Three Subtests. 1 = Bahasa Indonesia, 2 = 
English, 3 = Mathematics 

Along with IIF, TIF demonstrates the information function at the test level. Figure 5 
shows all three sub-tests have the maximum information function at the moderate level, which 
tends to the high level of ability. This is in line with the IIF showing that the three sub-tests 
do not have items that can provide maximum information at low ability levels. Besides, the 
Mathematics subtest has the lowest maximum score (curve peak) compared to other sub-tests. 

This research was done to analyze the feasibility of the Computer-Based Academic Po-
tential Test used in admission selection for students with disabilities from a psychometric per-
spective, both at the item level and test level. IRT is used in this research because it has been 
proven that IRT has a strong performance in showing the quality of items and tests. Based on 
the IRT framework, item characteristics and personal characteristics are estimated separately 
(invariant property of IRT). Moreover, the information function at the item level (IIF) and the 
test level (TIF) is used to illustrate the test results’ precision (An & Yung, 2014; Fan, 1998). 

The results of the data analysis showed that all three sub-tests had a fairly good test 
quality shown from TCC and TIF. According to Baker and Kim (2017), TCC and TIF are the 
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accumulation of ICC and IIF. It is said to be satisfactory when TCC exhibits a curve that is 
not flat or a sharp S shape. TIF is informative when it has high information, followed by a low 
standard error. In this study, both TCC and TIF demonstrated that the Bahasa Indonesia sub-
test performed the best, followed by English and Mathematics. 

Basically, TIF is intended to show how precise a test estimates ability. The more items in 
a test, the more informative a test is in describing the characteristics of the test taker, and it is 
characterized by the high maximum value of information (curve peak) (Baker & Kim, 2017). 
That is why in Figure 5, it appears that the Mathematics sub-test has the flattest curve com-
pared to the other sub-tests. This is because the number of items in the Math sub-test is the 
least. In practical situations, TIF is generally more attractive than IIF. For example, in select-
ing prospective students with disabilities, ideally, the cut-off score of ability is determined in 
advance to determine the candidates who are accepted or who are not accepted as students. In 
this case, the curve peak of the TIF of the selection test should be at the cut-off score. 

For more details, in each sub-test, items in the Bahasa Indonesia sub-test tend to exhibit 
the difficulty level in the medium to the difficult range. However, two items (2 and 13) are too 
difficult with β values that are extremely high (3.374 and 4.071), as shown in Table 2, so are 
the items in the Math sub-test, which are at moderate to difficult levels, and there is one very 
difficult item, that is, item 5. Unlike the others, the items in the English sub-test exhibit mod-
erate difficulty levels and no extreme values. 

The good news from the results of this study is that no ICC reverses direction (reversed 
S), since there are no negative discrimination parameters with the range between low to very 
high. Along with the item difficulty, the item discrimination of all three sub-tests also exhib-
ited pretty good results. However, test developers need to be more aware of some items re-
garding the difficulty level of the item and the item discrimination. The weak discrimination 
power of items will affect the ICC's slope to be flatter (Zanon et al., 2016). This indicates that 
the item cannot detect differences among levels of ability. It could be because the item is am-
biguous, the item is too difficult, or the item is too easy. When the item is too difficult, then 
almost all test takers will answer the test incorrectly. If the incorrect answer is coded 0, almost 
all item responses are 0, and the variation becomes very small. Likewise, most test-takers will 
respond to the item correctly on items that are too easy. If most of the test takers gave the 
same response, then the item will not be able to distinguish different levels of ability. 

The aforementioned explanation also shows that there is a relationship between item 
discrimination and item difficulty. A study conducted by Sim and Rasiah (2006) found a non-
linear relationship between the power of discrimination and the item's difficulty level. The 
curve shape depicting the relationship is curved downwards (vault), which means that the item 
discrimination is low when the item difficulty level is low, and increases as the item difficulty 
level increases, but it begins to go lower when the item difficulty is too difficult. This can be 
seen in this study (Table 2), which has an extremely high item difficulty value, followed by 
lower discrimination. 

The problem to note is that there are no easy items in the three sub-tests that can func-
tion optimally at low levels of ability. Ideally, in a test, it is necessary to have an IIF peak that 
spreads from low to high ability levels. Thus, it is very necessary to have items that function 
well and are informative in providing information about the ability of test-takers at all levels of 
abilities. The Computer-Based Academic Potential Tests used in SMPD cannot provide reli-
able information for test-takers with a low level of ability, so that the test still needs to be im-
proved, taking into account the informative items which spread evenly at all levels of ability. 
In short, the test needs to have items of all difficulty levels from easy to difficult. 

In developing measuring instruments, things that can be an obstacle for people with dis-
abilities need to be considered. For example, as for the blind, problems in the form of images 
or maps will be difficult to interpret by screen reader applications. Therefore, if the blind stu-
dents get problems with many pictures, then he/she will not accurately capture the informa-
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tion about it. In general, people with hearing impairment/deaf are vulnerable to language 
comprehension deprivation, considering that deaf education in Indonesia has not sided with 
the natural language learning model of the deaf. This leads to a relatively slower and more pro-
found knowledge gain, similarly for people with intellectual disabilities who can process infor-
mation slowly. For both types of disabilities, special norms are needed to be developed. 

Administrative challenges are another obstacle that occurs when administering a test to 
persons with disabilities, since people with disabilities have different characteristics and special 
needs. To be fair, it is necessary to note the administration of tests that accommodate people 
with disabilities' specific needs, for examples, they are elaborated as follows. (1) For the blind 
test takers, this computer-based test should be readable by the application layer reader pre-
cisely following the writing pronunciation. In some cases, screen readers often do not have an 
accurate ability to read Indonesian text. It is better to be concerned about the time provided 
for the test takers with disabilities, mostly blind test takers. (2) For the physically impaired, 
using the computer used for the test's work should not prevent them from working using their 
limbs, especially for students who have difficulty moving their hands and upper limbs. There 
need to be special adjustments for people with disabilities who have a less adaptive physical 
posture with the size of most computer and keyboard products (e.g., dwarfs). (3) For the deaf, 
there is still a need for a Sign Language Interpreter to explain the procedure of conducting the 
test at once to facilitate if the test taker has difficulty doing the test. 

These specific needs also implement tests that should be done in different rooms for 
people with disabilities. For example, deaf participants cannot be placed in a room with men-
tal disabilities such as autism or ADHD, because the deaf will do a lot of movement as a form 
of communication for those who will become a significant distractor for autism or ADHD. 

In the context of this study, the limited number of participants in each testing period 
was also an obstacle in the development of measuring instruments, given that large and repre-
sentative samples are indispensable in the analysis of psychometric characteristics. Therefore, 
it is necessary to do continuous data banks so that later psychometric analysis for accommo-
dating measuring instruments for people with disabilities can be better. Furthermore, the items 
in the subtests have been administered only to the prospective students with disabilities, so 
there is no evidence that the quality of these items is different between the two populations, 
which are prospective students with disabilities and prospective students without disabilities. 
In the future, it would be more interesting if the subtest were administered to the two popula-
tions so that the item characteristics of the two populations can be compared. 

CONCLUSION 

The study found that computer-based tests used in SMPD UB have three sub-tests 
containing items with satisfying performance. However, some items are still too difficult for 
the test takers. Besides, the three sub-tests also do not have easy items, so it is very difficult to 
get information about a test taker with low ability levels. In general, the test has good items 
with moderate to difficult difficulty levels. It is very effective for measuring the ability of test-
takers ranging from moderate to high level. 
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INTRODUCTION 

Assessment is one of the five main tasks of teachers in learning, done by collecting and 
processing information to measure the achievement of student learning outcomes. Gronlund 
and Linn interpret assessment as a systematic process that collects, analyzes, and interprets 
information to decide how far the student or a group of students achieve their learning goals 
either in knowledge aspect, attitude, or creativity (Kusaeri & Suprananto, 2012). Assessment 
can also be interpreted as collecting proof using some instruments, which can also be used to 
decide whether the assessor can be recommended as competent or not (Setiawan, 2018). Thus, 
it can be concluded that assessment is a process of collecting information that can be done 
after the learning process to increase the student’s achievement in the learning process. 

The activity of assessing learning needs to be done to measure the level of success of a 
student as a student. The goal of assessment is to know student’s will of learning in cognitive, 
affective, and psychomotor (Sukanti, 2011). Another goal of assessment is getting information 
about the student’s learning process and the goals of teaching itself (Ratnawulan & Rusdiana, 
2015). Therefore, the purpose of the implementation of the assessment of student learning 
outcomes is to measure students’ success in mastering predetermined competencies and meas-
uring the extent of the level of the student’s understanding of the learning material delivered 
by the teacher. Thus, each teacher must assess the mastery of knowledge possessed by stu-
dents during the learning phase in school. Besides, teachers must participate in the creation of 
evaluation methods for student learning outcomes and the analysis of student learning out-
comes. One of the tools for assessing teachers as educators is their ability to assess learning. 

ARTICLE INFO ABSTRACT 

Article History 
Submitted: 
4 March 2021 
Revised: 
14 July 2021 
Accepted: 
1 August 2021 

 
Keywords 
item analysis; quality test; 
mathematics test 

 
Scan Me: 

 

This study aims to determine the quality of the mathematics test items at high school 
in terms of validity, reliability, differentiation, difficulty level, and distractor effective-
ness. This study is an evaluation type of research with a quantitative approach. The 
subjects in this study were 44 class XII students of SMKN 3 Kuningan and 39 class 
XII students of SMAN 1 Jalaksana. The results show that the majority (96.67%) of 
the items are declared valid in content by the experts. The test has very high reliability 
(0.90). The items have the ideal difficulty level. Most of the questions (70%) have me-
dium difficulty, a few questions (6.67%) are very easy, and a few questions (20%) are 
difficult, and (3.3%) are very difficult. Most of the items (83.33%) have good discrimi-
nating power, and only a few questions (16.67%) have poor discriminating power. 
Most (90%) of the questions have a well-functioning answer choice, and only a few 
questions (10%) have the answer choice not functioning properly. Overall, this study 
can be concluded that the Mathematics Test Questions at SMKN 3 Kuningan are of 
good quality. 
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Given the importance of placing assessment in learning, teachers as evaluators are re-
quired to be able to understand and make assessment tools. One of the assessment tools in 
the learning process is a test. Testing is a technique widely used in education. Goodenough 
(Baskoro, 2018) defines a test as a task or a series of tasks given to an individual or group of 
individuals with the intention of comparing their skills with each other. One of the assessment 
methods used to assess student learning outcomes is the exam. Students should be given tasks 
as part of the test method to monitor and measure their actions. 

It can be considered a good test if the tests are valid and reliable. This means that in 
terms of preparation, it has met the rules of writing questions, both in terms of construction, 
substance, or material aspects. Each item should have content validity. This means that the 
evaluation tool actually contains the material to be measured so that the conformity between 
the evaluation tool and the content of the material that should be measured is actually dis-
played in the preparation of the questions. In addition, an assessment tool has high reliability 
if it shows the accuracy of the results. In other words, the person being tested will get almost 
the same score if he is tested again with the same test equipment. 

In order to measure students’ actual abilities, the test kites to measure students’ learning 
outcomes must meet high-quality test qualifications. A higher-quality test instrument can cap-
ture students’ abilities as individuals or as a group and provide accurate data. This can assist 
teachers in improving the quality of their students’ learning.  

To obtain a quality test, a teacher needs to carry out an item analysis. Item analysis is 
one of the important activities in test development to get quality questions. The goal is to 
examine each item in order to obtain quality questions before use. In addition, the objective of 
question analysis is also useful for improving the quality of the items by revising the questions 
and removing ineffective questions (Kusaeri, 2014). Thus, assessing student learning outcomes 
or the test can describe a sample of behavior and produce objective and accurate scores. 

There are three prerequisites for the assessment or test instrument to be valid (Kusaeri 
& Suprananto, 2012). A test is said to be valid if it can measure what you want to measure. 
The consistency of measurement results is referred to as reliability. This means that if a stu-
dent’s answer to the test is tested repeatedly, it will produce consistent results, whereas the 
usable is related to the practical meaning of the test procedure. 

In assessing learning outcomes, the tests are expected to describe behavioral samples, 
produce objective and accurate scores (Iskandar & Rizal, 2018). According to Suryabrata, a 
good test is must be standardized, objective, and discriminatory (Suharman, 2018). The test 
must be standardized, which means that each student must receive the same treatment in 
terms of test material, scoring, and interpretation of test results so that students who receive a 
certain score in one location will receive the same score for students on the spot. The test 
must be objective, which means that one teacher will assess the same test-taker as another 
teacher. Furthermore, the test must be discriminatory, which means it must be able to detect 
differences in a symptom found in each student.  

The test is said to be a good question if it meets the requirements such as eligibility, 
level of difficulty, distinguishing power, pattern distribution of answers, and the relationship 
or correlation of each item with the overall score (Wijayanti, 2020). To find these things, an 
assessment activity is needed through item analysis which aims to obtain information about 
questions that have met the requirements of good questions. 

Not all tests used are good tests. Research on item analysis has been carried out; for 
example, Maryanes et al. (2018) showed the results of research on the analysis of the quality of 
the Mathematics final examination items, namely most (80%) of the items were declared in-
valid. The reliability coefficient ranges from 0.0824 < 0.70. This question means that it in-
cludes questions that have very low reliability. The difficulty level obtained results 37% in the 
medium category and 63% for the difficult category. The difference power got 67% bad ques-
tion category, 10% good question category, 23% enough question category. This is also sup-
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ported by Hamimi et al. (2020), who analyzed the Mathematics Exam items for Class VII Odd 
Semester in the 2017/2018 academic year. The result of the research was that most of the 
questions used were invalid because there were questions that had low validity, and some were 
even very low. In addition, this question also has a low degree of reliability or can be said to be 
unreliable. The results of research conducted by Tilaar and Hasriyanti (2019) show that (1) for 
the type of multiple-choice questions, few questions (16.67%) had very good quality so that 
the questions could be saved for reuse. As many as 50.00% of the questions still need to be 
revised, and 33.33% have very bad quality, so that they cannot be stored in the question bank. 
(2) For the type of description questions, 40.00% of the items had good quality, 40.00% of the 
items needed revision, and 20.00% of the items had poor quality. This study indicates that the 
majority of the questions did not meet the criteria for good questions and must be revised. 

Based on interviews with several mathematics teachers at SMKN 3 Kuningan, one of 
the favorite schools in Kuningan Regency, teachers usually took questions from various math-
ematics books in compiling tests, both for practice and final semester assessments. However, 
the results obtained from the test are still many students who get scores below the SKM (Skor 
Ketuntasan Minimal/Minimum Completeness Score). In fact, the teachers at the school already 
have good educational qualifications, and the school has adequate facilities and infrastructure. 

It means that there is a possibility that the student's learning outcomes do not describe 
the actual situation regarding students' abilities. A learning result is obtained using a test that 
does not describe a student's learning achievement. It may be the score of each student that 
higher or lower than the actual ability. The results of this study will provide erroneous infor-
mation about the achievement of learning outcomes. Therefore, the quality of the test is one 
of the factors that need to be addressed in learning evaluation activities. In addition, many 
teachers still do not pay attention to the quality of the items because they have not analyzed 
the items, so the items used cannot detect whether the questions have met the criteria or not. 

From the aforementioned statement, it can be seen that teachers pay less attention to 
the principles in assessing student learning outcomes (Zuhera et al., 2017), causing the learning 
outcomes to be out of sync with the students' abilities. This will be risky if the assessment of 
learning outcomes is not in accordance with students' abilities. Thus, the researchers wanted 
to know the quality of the mathematics test items used at SMKN 3 Kuningan.  

RESEARCH METHOD 

This study is an evaluation research. In this study, the researchers evaluate the items 
contained in the Mathematics Module Class XI book SMKN 3 Kuningan, which aims to de-
termine the quality of the items in terms of validity, reliability, difficulty level, discriminating 
power, and deceptive effectiveness. The subjects in this study were 44 students of class XII of 
SMKN 3 Kuningan and 39 students of class XII of SMAN 1 Jalaksana. The average score for 
the math test at SMKN 3 Kuningan is 32.3, and the average score for the math test at SMAN 
1 Jalaksana is 48.3. Thus, the overall math test average score is 39.8. 

In this study, the target population was all items of mathematics module for class XI 
SMKN 3 Kuningan. The available population was all of the items in the mathematics module 
for class XI published in 2019. The sample consisted of 30 multiple-choice questions drawn 
from each chapter. In choosing 30 items, the researchers adjusted it to the test time of 120 
minutes. 

The data obtained from this study are quantitative data and data from instrument valida-
tion by an expert or expert judgment. The quantitative data in question are data obtained from 
students' responses or answers to the questions given to be analyzed in terms of quality. The 
sources of data in this study are validators or experts (expert judgment) and students. To as-
sess whether the test instrument was valid or not, the researchers asked three validators or ex-
perts to assess it.  
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The technique used by researchers in collecting data is the documentation technique. 
The researchers collected documents in the form of test sheets taken by the mathematics mo-
dule and student answer sheets, and the validation results from the expert judgment (expert 
judgment). This documentation aims to determine the quality of the items contained in mathe-
matics textbooks. 
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Content validation analysis uses the CVR (Content Validate Ratio) formula, namely 

Formula (1), as suggested by Lawshe (Azwar, 2019). Meanwhile, the reliability analysis uses the 
Spearman-Brown Formula (2) (Azwar, 2019). The difficulty level of the items will be analyzed 
using Formula (3) (Jannah et al., 2021). The item difference was analyzed using Formula (4) 
(Jannah et al., 2021). The effectiveness of the trickster was analyzed using the Formula (5) 
(Rahayu & Djazari, 2016). 

FINDINGS AND DISCUSSION 

The results of this study were obtained from students' responses and analyzed using the 
Anates program, which included reliability, difficulty level, discriminating power, and the ef-
fectiveness of questioners. The expert's assessment was analyzed for validity in order to obtain 
a content-valid test. The results and discussion are elaborated as follows. 

Validity 

Validity is a concept that measures the extent to which the test can measure what should 
be measured. The test is valid if it can reveal data from the variables appropriately and does 
not deviate from the actual situation. 

Content validity is defined as the degree to which a test's content is reasonable or rele-
vant, as determined by a qualified panel's objective analysis or expert judgment (Azwar, 2019). 
This validity refers to the degree to which the test has proof of the content's validity as deter-
mined by logical analysis or the test's logic. The query indicator was used to change each item's 
content validity. After the instrument in the form of a test is assessed by experts or expert 
judgment and calculated using the CVR formula, the results of the content validity are shown 
in Table 1. 

The data in Table 1 show the validation results by the expert that 3.33% (1 item) are de-
clared as invalid questions, and 96.67% (29 items) are stated as valid questions with a CVR val-
ue of 1. When compared with the results of the research by Maryanes et al. (2018), Hamimi et 
al. (2020), and Tilaar and Hasriyanti (2019), the results of the research on the mathematics test 
items are better because most of the items (96.67%) are valid. 



112 – Budi Manfaat, Ayu Nurazizah, & Muhamad Ali Misri 

https://doi.org/10.21831/pep.v25i1.39174 

Copyright © 2021, Jurnal Penelitian dan Evaluasi Pendidikan, 25(1), 2021 
ISSN (print) 2685-7111 | ISSN (online) 2338-6061 

Table 1. Result Content Validity Analysis 

Category Number of Items 
Number of 
Questions 

Percentage  

Valid 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 
23, 24, 25, 26, 27, 28, 29 

29 96.67% 

Invalid 30 1 3.33% 

 
Thus, it can be concluded that the mathematics test questions at SMKN 3 Kuningan are 

of good quality because most (96.67%) are declared contentedly valid by experts. This means 
that most of the items are in accordance with the competency indicators to be measured. In 
other words, the test is structured based on the content of the material being evaluated. The 
question points contain relevant content and do not go beyond the boundaries of the learning 
objectives. As for the follow-up to the results of the analysis of the mathematics test items 
taken from the Mathematics book of Class XI SMKN 3 Kuningan, namely valid items, they 
are entered into the question bank and can be reused for learning outcomes tests, while invalid 
items are declared as failed questions should be thrown away. 

Reliability 

From the analysis of the Anates program, the reliability coefficient of the test is 0.90. 
According to Fraenkel et al., if an instrument can be said reliable, that is, when the Spearman-
Brown reliability coefficient is more than 0.70 (ri > 0.70) (Yusup, 2018). This means that the 
test results meet a high level of consistency, so the assessment results of the same test-taker 
using the test repeatedly will show the same results. This means that this mathematics test is of 
good quality when viewed from the point of view of the reliability of the questions.  

One of the characteristics of the high-reliability questions is that the test used consists 
of the number of valid questions as the result of the validity analysis. Arifin (2013) states that a 
reliable test is if it has a high coefficient and low standard error of measurement. Problems 
with very high reliability mean that the test can show consistent results if tested repeatedly on 
a test taker as long as the aspects measured in the test taker have not changed. Compared to 
the results of previous studies that obtained low reliability, this math test has a better degree of 
consistency so that the test is consistent and reliable to use as a measuring tool. When com-
pared to the results of previous studies, Maryanes et al. (2018) obtained very low reliability, 
while Hamimi et al. (2020) obtained a low or unreliable degree of reliability, this mathematics 
test has a better level of constancy so that the test is consistent and reliable to be used as a 
measuring tool. 

Level of Difficulty 

The level of difficulty is related to how many or at least students answer the questions 
correctly. The difficulty of a question in a test is seen from the ability of students to answer 
the question, not from the assumptions of the teacher who compiled the questions. Because 
questions that are difficult or easy for teachers are not necessarily difficult or easy for students 
(Wijayanti, 2020). In order to find out the difficulty level of an issue, it is necessary to calculate 
the difficulty index. The difficulty index ranges from 0.00 to 1.00 (Zein & Darto, 2012). The 
smaller the difficulty index obtained, the more difficult the question is for students to answer, 
and vice versa. In principle, the average score obtained by the testee on the item in question is 
called the item difficulty level (Sumiati et al., 2018). The description of the difficulty level 
analysis results using the Anates version 4.0.9 program is presented in Table 2. 

Table 2 shows that most of the questions (70%) had medium difficulty, a few questions 
(6.67%) are very easy, and a few questions (20%) are difficult, and (3.3%) are very difficult. A 
good question is one that is not too easy or not too difficult (Arikunto, 2013). Problems that 
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are too easy will not stimulate students to solve a more difficult problem, and questions that 
are too difficult will result in a loss of enthusiasm when working on the problem because the 
questions presented are beyond their ability. 

Table 2. Results of Difficulty Level Analysis 

Difficulty Category Number of Items Number of Questions Percentage 

Very easy 10, 22 2 6.67% 

Easy - - 0% 

Medium 1, 3, 4, 5, 6, 7, 9, 11, 13, 14, 17, 18, 19, 

20, 21, 25, 26, 27, 28, 29, 30 

21 70% 

Difficult 2, 8, 12, 15, 16, 23 6 20% 

Very difficult 24 1 3.33% 

 
Compared to the research results of Maryanes et al. (2018), which obtained 67% diffi-

cult questions, the results of Tilaar and Hasriyanti (2019) show that 46.67% of the questions 
are categorized as difficult, so this math test shows an enhancement. Compared to the results 
of previous studies that obtained 67% of difficult questions, this math test shows an increase. 
Most of the items used in this study had an ideal difficulty level, namely in the medium cate-
gory. It can be concluded that the questions contained in this math test are of good quality. 

Questions that have a moderate level of difficulty can be stored in the question bank for 
reuse in other tests. As for the easy and difficult items, three possible follow-ups can be done: 
items are discarded and not reused in the next test; researching or tracing back what causes the 
items are so easy to answer or too difficult to answer by students. Then improvements were 
made so that the items could be reused. Easy items can be reused in loose tests with the aim 
that most test-takers pass the test. In contrast, difficult items can be reused in very strict tests, 
usually selection tests, so that they can be stored in a bank as a separate question. 

Discriminating Power 

Discriminating power, namely the level of ability of the items, can distinguish between 
smart students (students who have mastered the material) and less intelligent students (stu-
dents who have not mastered the material). Like the degree of difficulty, the discriminating 
power also has an index called the discriminating power index (DP). To find the discrimina-
ting power of a problem, it is necessary to calculate the index of discriminating power. The 
discriminatory index ranges from 0.00 to 1.00 (Supriadi et al., 2019). The higher the discrimi-
nant index of an item, the better it is at distinguishing between intelligent and less intelligent 
students (Kusumawati & Hadi, 2018). Based on the analysis of discriminating power using the 
Anates program, the research results were obtained, as presented in Table 3. 

Table 3. Results of Discriminatory Power Analysis 

Category Discriminating 

Power 
Number of Items 

Number of 

Questions 
Percentage 

Very good 1, 3, 6, 9, 13, 18, 19, 25, 26, 27, 28, 29 12 40% 

Good 2, 4, 5, 7, 11, 12, 14, 16, 17, 20, 21, 22, 30 13 43.33% 

Enough 8, 15, 23 3 10% 

Bad 10, 24 2 6.67% 

Very bad - 0 0% 

 
Table 3 shows that most (83.33%) items have good discriminating power. Only a few 

questions (16.67%) were poorly differentiated. That is, most of the questions can show the 
difference between high-ability students and low-ability students. In this case, smart students 
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or students in the upper group answered more correctly, while less smart students or students 
in the lower group mostly could not answer the questions correctly. 

When compared to the results of the research by Maryanes et al. (2018), which obtain 
67% of the distinguishing power in the poor/bad category, 10% in the good category, 23% in 
the sufficient category, the research results of Tilaar and Hasriyanti (2019) show that 10% re-
sults are in a bad category (negative), 26.67% in the poor category, so this math test shows an 
increase. Most of the items used in this study have the ability to differentiate between students 
who are smart and less intelligent students. It can be concluded that the questions contained in 
this math test are of good quality. 

Problems with excellent, good, and sufficient discriminating power can be put in the 
question bank for reuse. However, questions that are categorized as sufficient if they want to 
be reused must be revised first. Meanwhile, questions that have bad or bad distinctions should 
be discarded or revisited. There may be several reasons that allow the item not to show differ-
ences in student abilities, including having two or more correct answers, not having the cor-
rect answer, the measured competency is not clear, the bully does not function, the material 
asking questions is too difficult so that many students answer the original -casual, or most stu-
dents are good at misconceptions or misinformation in understanding questions. Therefore, 
questions with poor discriminatory power should be reviewed and corrected for reuse in other 
tests. 

Deceptive Effectiveness 

In the analysis of multiple-choice items, the effectiveness of distractors is one of the 
requirements for an item to be said to be of good quality. A good item is the one which the 
deceiver is chosen evenly by all test takers who answer wrongly (Arifin, 2013). A good distrac-
tor is chosen by 5% of the total number of test-takers (Arikunto, 2013) and good distractors 
affect the result of the test to differentiate the upper group students from the lower ones 
(Hartati & Yogi, 2019). On the other hand, bad items are those in which the test taker un-
evenly selects the cheater. Based on the results of the decoy effectiveness analysis, the data in 
Table 4 are obtained. 

Table 4. Results of Confusing Analysis 

Quality of Swag Number of Items Number of Questions Percentage 

Very good 6, 11, 14, 20, 21, 24, 25, 27, 28 9 30% 

Good 1, 2, 4, 5, 7, 12, 17, 18, 23, 30 10 33.33% 

Enough 3, 8, 9, 10, 13, 16, 19, 26, 8 26.67% 

Bad 22 1 3.33% 

Very bad 15, 28 2 6.67% 

 
Table 4 shows that the items most (90%) of the cheaters functioned properly. Few 

(10%) of cheaters are not functioning properly. Seen from the effectiveness of the distractor, 
this math test question is included in a good quality question compared to the research results 
of research by Tilaar and Hasriyanti (2019), which has 23.33% distractors in the less category 
and 20.00% in the poor category. Thus, most of the items in this math test have choices of 
answers that functioned properly. 

According to Arikunto (2013), it was followed up after analyzing the items in terms of 
the effectiveness of the deceiver, namely: cheaters are accepted because they are categorized as 
good. This means that all distractors on an item have been chosen by 5% of the total number 
of test-takers; the bully is rewritten for not being good. This means that the deceiver has not 
performed its function properly (chosen by less than 5% of test-takers) and was rejected be-
cause the cheater is not good. This means that the test taker is not chosen at all (0%). 
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Quality of Question Items 

After analyzing the items based on the validity, reliability, difficulty level, discriminating 
power, and tricking effectiveness, the next step is to draw conclusions on the quality of each 
item. In drawing these conclusions, the researchers use four aspects: validity, difficulty level, 
discriminating power, and deceptive effectiveness. The reliability aspect is to determine the 
level of consistency or consistency of an item as a whole. Therefore, reliability is not used in 
determining the quality of each item. 

Table 5. Distribution of Overall Question Item Quality Analysis Results 

The Quality of the 

Items 
Number of Items 

Number of 

Questions 
Percentage 

Good 1, 4, 5, 6,7, 9, 11, 14, 17, 18, 20, 21, 25, 27, 29 15 50% 

Enough 2, 3, 8, 12, 13, 19, 23, 26, 28, 30 10 33.33% 

Bad 10, 15, 16, 22, 24 5 16.67% 

 
Based on the results of the analysis of the quality of the mathematics test questions as a 

whole, it was found that most (83.33%) items were classified as good quality questions by 
fulfilling the four criteria for good items, namely valid, had a moderate level of difficulty, had 
good discriminating power and trickster works fine. This is supported by the results of the 
reliability analysis with the reliability coefficient of the test of 0.90, which means very high. 

As for the items that are not of good quality or fail, the cause should be traced. This is 
very useful for teachers in compiling questions in order to get good quality. Table 6 presents 
the causes of the failure of the mathematics test items seen from the aspects of validity, diffi-
culty level, discriminating power, and deceptive effectiveness. 

Table 6. Causes of Question Item Failure 

The Cause of the Failure of 

the Item 
Number of Items 

Number of 

Questions 
Percentage 

Validity 30 1 3.33% 

Level of difficulty 2, 8, 10, 12, 15, 16, 22, 23, 24 9 30% 

Discernment 10, 24 2 6.67% 

Deceptive Effectiveness 15, 16, 22, 28 4 13.33% 

 
From Table 6, it can be seen the cause of the drop in good quality items. Dissimilarity is 

not recommended because the difficulty index is either too low or too high (Rahmat et al., 
2020). This means items that are too difficult or too easy cannot discriminate between smart 
students and less smart students, so they do not have good discriminating power. In addition, 
discriminatory power can be affected by distractors. The distractor is said to be effective if the 
test taker chooses it from the lower group. Otherwise, if the test taker chooses it from the 
upper group, it means that the distractor is not functioning properly. In other words, the test 
items cannot discriminate between smart and less smart students. 

CONCLUSION 

In terms of the quality of the question items contained in the Mathematics Module of 
Class XI SMKN 3 Kuningan book, the results of the analysis of the samples representing each 
subject are most (96.67%) of the items declared valid in content by the expert. This means 
that most of the items are in accordance with the competency indicators to be measured. The 
test has very high reliability (0.90). This means that the test results meet a high level of con-
sistency. The items have the ideal difficulty level. Most of the questions (70%) had medium 
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difficulty, a few questions (6.67%) were very easy, and a few questions (20%) were difficult, 
and (3.3%) were very difficult. Most (83.33%) items had good discriminating power. Only a 
few questions (16.67%) had poor differentiation. This means that most of the questions were 
able to distinguish high and low-ability students. Most (90%) of the items had functional an-
swer choices. Only a few questions (10%) had the answer choices not working properly. Over-
all, this study can be concluded that the Mathematics Test Questions at SMKN 3 Kuningan 
are of good quality. 
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