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 This research had the main objective to develop a new form/design in the 
development of test instruments that valid and reliable. The form of the test 
instrument that was developed adopted the Superitem concept and was integrated 
into software called Wondershare. Through the integration, digital format test 
instruments were realized with the structures of the questions’ difficulty level 
which were tiered from the easiest to the hardest stages. The development of these 
digital test instruments used a quantitative approach to obtain valid and reliable 
instruments. The stages of development included: 1) determination of the 
instrument items, 2) test the validity and reliability of instrument items, 3) 
determination of final instruments as digital test questions, 4) inputting digital test 
questions into the Wondershare application, 5) trials of the digital test instruments, 
6) revision of digital test instruments, and 7) finalization of digital test instruments. 
The content validation test of instruments involved two education experts, the 
reliability test of instruments involved 42 respondents, and the trials of digital test 
instruments based on Wondershare-Superitem involved 12 respondents. Data 
collection related to content validation test, instrument reliability, and trials of 
digital test instruments used the instruments in the form of questionnaires. Analysis 
of the trial results of digital test instruments using analysis techniques of 
quantitative descriptive by percentage descriptive formula. The results of this 
research showed the design of digital format test instruments based on the 
Wondershare-Superitem that are valid and reliable for supporting distance learning 
implementation of assessment course.   
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INTRODUCTION 

The ‘Assessment’ course is one of the educational field courses that must be given to 
students who are studying at universities that include LPTK (Education Institutions and 
Educational Personnel) in Indonesia so that students understand the importance of an 
assessment in an educational organization. The learning process of the ‘Assessment’ 
course can be said to have gone well if most students have understood the content of the 
courses as a whole, starting from the easiest to the hardest levels. To determine the level 
of understanding of students in studying the ‘Assessment’ course, so a test is needed. 

The fact that often occurs in the field shows that the test items used by lecturers to assess 
students’ ability to understand the ‘Assessment’ course is still limited to the essay tests 
with the difficulty level of each test item which is sometimes very easy or difficult. It 
making difficult to know the level of understanding of students in learning that course 
from the lowest level to the highest level. Besides, the essay test presented by the 
Lecturer to the students is still in the form of printouts, so sometimes some lecturers do 
not present test questions in the form of printouts, but instead, test questions are written 
on the blackboard, so that it is difficult to realize distance learning later. 

Based on that reality, so becomes a necessity in the era of information technology 
advancement today for lecturers to develop themselves and innovate to develop a form 
of test used to assess the extent of their students’ ability to understand the material being 
taught in the class or through the distance learning. The form of the test for the 
‘Assessment’ course that needs to be developed is a digital format test that is made using 
free applications from the internet. Furthermore, the question model inserted in the 
digital format test application that has been formed must be able to adopt the Superitem 
concept, so that the questions raised in the test application can measure the level of 
student’s understanding about the assessment material from the lowest difficulty level to 
the highest difficulty level. 

Based on the problems found in the field, then several questions proposed of this 
research, included: 1) What was the digital test instrument items for the ‘Assessment’ 
course that adopts the Superitem concept?; 2) How validated the digital test instrument 
items for ‘Assessment’ course that adopt the Superitem concept?; 3) How did the 
reliability of the digital test instruments for ‘Assessment’ course that adopts the 
Superitem concept?; and 4) How were the results of the Wondershare application trials 
that used to present the digital test instruments for the ‘Assessment’ course that adopts 
the Superitem concept? 

The long-term goal of this research was to find the right digital test instruments to 
measure the cognitive abilities of students in the ‘Assessment’ course. The short-term 
goal of this research was to be able to develop digital test instruments that valid and 
reliable by adopting the Superitem concept so that it can measure students’ cognitive 
abilities towards the ‘Assessment’ course presented used the Wondershare application at 
the Department of Information Technology Education, Faculty of Vocational and 
Technology, Universitas Pendidikan Ganesha. 
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The idea of this research began because it was motivated by the research conducted by 
Firmasari, Sukestiyarno, and Mariani (2013) that showed the display of textbooks used a 
valid SOLO Superitem taxonomy. But the limitations found in the research of Firmasari, 
Sukestiyarno, and Mariani (2013) were the lack of reliability in that book. Research 
conducted by Appulembang (2017) was able to express the thinking process of students 
in completing the Superitem test. The limitations of the research carried out by the 
Appulembang (2017) were the conventional forms of testing, which only relied on 
printed paper distributed to students. 

Research was conducted by Henke et al. (2014) showed the existence of a system called 
TEASE (Test, Examination and Assessment System). It can be used to conduct a test, 
examination, and assessment based on the web. It can also be operated remotely or 
locally and can be accessed anytime and anywhere. The limitations of Henke et al.’s 
research (2014) were it didn’t yet show the test instrument items in detail that were used 
in the TEASE. Research was conducted by Davutoglu et al. (2014) was related to remote 
testing systems carried out online to determine the increase in reliability and quality in 
testing telecommunication networks. The limitations of Davutoglu et al.’s research 
(2014) were it didn’t yet show the test instrument items that were used in the remote 
online test system. Research was conducted by Fellin and Medicus (2015) about a new 
form of multiple-choice tests that was supplemented comments as feedback on test 
answers. The results of Fellin and Medicus’s research (2015) showed new features in 
multiple-choice tests consisting of comments for correct or incorrect answers so that 
students get the right solution to the questions posed in the test. The limitations of Fellin 
and Medicus’s research (2015) were it didn’t yet show essay test items that actually can 
also be used to hone students’ cognitive abilities in deepening the concepts they had 
learned. Research was conducted by Nikou and Economides (2016) about the existence 
of an assessment activity on motivation and acceptance of students in the learning 
process indoors and outdoors by using evaluation tools in the form of mobile 
technology. The results of Nikou and Economides’s research (2016) showed that mobile 
technology was able to be used as an assessment tool both indoors and outdoors. The 
limitations of Nikou and Economides’s research (2016) were it didn’t yet fully show the 
items of instruments in the mobile technology that were used to carry out the 
assessment. 

Research was conducted by Korkmaz and Korkmaz (2016) about the validity and 
reliability of the instruments was used as a measure of basic skills about electronics for 
electrical engineering students based on the self-efficacy scale. The research results of 
the Korkmaz and Korkmaz showed that there were valid and reliable instruments that 
can be used to determine the level of students’ basic skills in the field of electronics 
through their self-perceptions. The limitations of Korkmaz and Korkmaz’s research 
(2016) were it didn’t yet show the instruments which were arranged in stages starting 
from the level of knowledge that was easily understood to the level of knowledge that 
was difficult. 

Research was conducted by Al-Emran and Salloum (2017) about student attitudes 
towards the presence of mobile technology that was used to realize electronic-
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evaluation. The research results of Al-Emran and Salloum (2017) showed that 99% of 
students already had cellphones or tablets and 94% of students had using their 
cellphones or tablets to evaluate the performance of their instructors at the end of each 
semester. The limitations of Al-Emran and Salloum’s research (2017) were it didn’t yet 
show in detail the items of the instruments were used to evaluate the instructor’s 
performance. Research that was conducted by Thurner et al. (2017) showed the 
existence of forms of cognitive tests that were used to assess students’ initial abilities, 
mathematics abilities, and computer skills as a basis for knowing their readiness before 
learning further competencies. The limitations of Thurner et al.’s research (2017) were 
it didn’t yet show the calculation of validity and reliability of the items that were used to 
test students’ initial cognitive abilities. 

The results of Solihati and Mulyono’s research (2018) showed the utilization of Moodle 
as an online testing platform that allows users to create a quiz/test design by seeing to 
several aspects, included: time limit, grading method, navigation method, test layouts, 
questions, review, and feedback layouts. The limitations of Solihati and Mulyono’s 
research (2018) were it didn’t yet show the test items which were packed by multilevel 
structures ranging from the lowest difficulty level to the highest difficulty level. The 
results of Villányi et al.’s research (2018) showed the utilization of tablet technology 
equipped with attractive illustrations and equipped with language settings makes it 
easier for students to assess their competencies independently. The limitations of 
Villányi et al.’s research (2018) were it didn’t yet show the process of calculating the 
validity and reliability of the assessment instrument items. 

The results of Neitola’s research (2019) showed that Moodle Stack allows 
randomization of quiz questions at various levels ranging from the weight of questions 
that were easy to difficult questions. The limitations of Neitola’s research (2019) were it 
didn’t yet show the process of testing the validity and reliability of quiz question items. 
The results of research conducted by Sugiharni et al. (2018) showed the valid and 
reliable items that were used to evaluate the implementation of blended learning applied 
at STIKOM Bali in supporting Discrete Mathematics learning. The limitations of 
Sugiharni et al.’s research (2018) were it didn’t yet show the evaluation instrument 
items which were arranged in stages starting from the highest priority level to the lowest 
priority level to facilitate the evaluation of each evaluation aspect. 

Research conducted by Ridzuan et al. (2020) showed that there was a determination of 
the validity and reliability of the test instruments. In principle, this research has 
similarities with the research of Ridzuan et al. (2020) related to using the concept of 
Superitem in developing test instruments. The difference is in the analysis model used to 
determine valid and reliable tests. Ridzuan et al.’s research (2020) using the Rasch 
model, while this research using the Gregory formula to determine the validity, and the 
Cronbach Alpha formula to determine the reliability of the test instruments. Research 
limitations of Ridzuan et al. (2020) were it didn’t yet show the calculation process step 
by step in obtaining scores of validity and reliability of the test instruments. Besides, it 
had not been shown directly the example of instrument items that had been adopted the 
Superitem concept. Research conducted by Hulukati (2018) showed the use of the 
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formula of Pearson-Product Moment Correlation in determining the validity of the 
instruments and the Cronbach Alpha formula in determining the reliability of the 
instruments. In principle, Hulukati’s research (2018) has similarities with this study in 
the use of the Cronbach Alpha formula to determine the reliability of the instruments. 
The limitations of Hulukati’s research (2018) were it didn’t yet show the complete 
calculation process in determining the validity and reliability of the test instruments. 
Besides, Hulukati’s research (2018) also had not shown the innovations in the form of 
an application that can be used to create test instruments in digital format. 

Referring to the existing problems, innovations that can be realized, and the previous 
research that background of this research, so the authors were interested to develop a 
new form/design in the test instruments for the ‘Assessment’ course. Those instruments 
contain questions structure arranged by adaptation of the Superitem concept and are 
packaged in the digital format using the Wondershare application. 

METHOD 

Approach and Stages of Research 

This research was development research using a quantitative approach. The quantitative 
approach was used as the basis for determining the validity and reliability of the 
instruments that had been developed. The instruments developed were in the form of test 
questions for the ‘Assessment’ course. Its content was compiled by adopting the Super 
item concept. Its presentation was packaged in digital form by used the Wondershare 
application. The digital test instruments were made by several development steps shown 
in Figure 1. 

 

 

 

 

 

 

 

 

 
 
Figure 1 
Development stages of the digital test instruments based on Wondershare-Superitem 

The activity carried out at stage-1 was to determine the test instrument items for the 
‘Assessment’ course. The instrument items refer to the material of the ‘Assessment’ 
course given to the 5th semester students in the Department of Information Technology 

Stage-1: Determination of the Instrument 
Items 

Stage-2: Test the Validity and Reliability 
of Instrument Items 

Stage-3: Determination of Final 
Instruments as Digital Test Questions 

Stage-4: Input the Test Questions into the 
Wondershare Application 

Stage-5: Trial of the Digital Test 
Instruments 

Stage-6: Revised of the Digital Test 
Instruments 

Stage-7: Finalization of the Digital 
Test Instruments 
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Education, Universitas Pendidikan Ganesha. Stage-2 was to test the validity of the 
items and test the reliability of the instruments. Stage-3 was to determine the valid 
instrument items so can be used as test questions. Stage-4 was the process of inserting 
test items into the Wondershare application. Stage-5 was to test digital test questions 
that involved 42 respondents. Stage-6 was to revise the digital test questions if there 
were test questions that still need to be corrected according to the respondents’ 
suggestions. Stage-7 was to finalize the digital test questions to make sure questions 
ready to be used to test students’ cognitive abilities. 
Subject of the Research 
The research subjects involved in testing the content validity of the instruments were 
two experts (one expert in the field of information technology and one expert in the field 
of educational evaluation). The research subjects involved in testing the reliability of the 
instruments were two lecturers in the ‘Assessment’ course and 40 students from the 
Department of Information Technology Education, Universitas Pendidikan Ganesha, 
who took the ‘Assessment’ course. The trials of the digital test instruments based 
on Wondershare-Superitem was conducted by two lecturers and also ten students from 
the Department of Information Technology Education, Universitas Pendidikan 
Ganesha, who took the ‘Assessment’ course. 
Object, Objective, and Location of Research 
The object of this research was the design/form of the digital test instruments for the 
‘Assessment’ course based on Wondershare-Superitem. The objective of this research 
was to develop a new form in the development of test instruments that valid and reliable 
for the ‘Assessment’ course by adopting the Superitem concept and integrated it into the 
Wondershare application. It was used to measure the level of cognitive ability of 
students to understand the ‘Assessment’ course. The location of the application of the 
digital test instruments for the ‘Assessment’ course based on Wondershare-Superitem 
was located in the Department of Information Technology Education, Universitas 
Pendidikan Ganesha. 
Data Collection Instruments 
The data collection instruments used in this research were questionnaires that contained 
the items about the digital test instruments for the ‘Assessment’ course based on 
Wondershare-Superitem to be tested. Besides, the data collection tools were also in the 
form of photo documentation as authentic evidence of the research implementation. 
Validity and Reliability of Instruments 
Testing of Content validity of the test instrument items of the ‘Assessment’ course used 
the Gregory formula (Sugiharni et al., 2018). Reliability testing of instrument items used 
the Cronbach Alpha formula (Namdeo and Rout, 2016; Sugiharni et al., 2018). The 
Gregory formula can be seen in equation (1). The Cronbach Alpha formula can be seen 
in equation (2). 
Content Validity = D/(A+B+C+D)       (1) 
Notes: 
D  : cell that showed valid agreement between the two experts 
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A   : cell that showed disagreement between the two experts 
B and C   : cell that showed differences in views between experts 

 = (n/(n-1)) * (1-(∑i / t))   (2) 
Notes: 
 : the reliability coefficient of instruments 
n :  number of items 
i :  the variant of score item-i 
t  :  the variant of total scores 

User Interface Design of Wondershare Application  

In principle, the user interface design of the Wondershare application is used to show 
the process of entering the ‘Assessment’ course test instruments into the Wondershare 
application so that the test instruments become digital test instruments. The 
‘Assessment’ course test instruments that are entered into the Wondershare application 
must be valid and reliable with the difficulty levels of the items is structured and tiered 
following a Superitem pattern. Besides, the user interface design of Wondershare 
application is also used to display some of the form’s design that functions as settings 
and navigation which facilitate the operation of the digital test instruments for the 
‘Assessment’ course. Several of those user interface designs, included: 1) user interface 
design of the process of questions randomization setting, 2) user interface design of 
creating process the user id and password, 3) user interface design of the maximum 
time-setting to answer each question, 4) user interface design of the process of adding 
notifications in the sound form for the correct and incorrect answers, 5) user interface 
design of main menu page, 6) user interface design of questions page, 7) user interface 
design of test results page, and 8) user interface design of review page. 

Data Analysis Techniques 

The scores of the results of testing the validity and reliability of the instruments were 
compared with the categorization scale of the test items that follow the Guilford pattern 
to determine the level of validity and reliability of the test items. The categorization 
scale intended can be shown in Table 1 (Prihatnawati, Amin, and Muhdhar, 2017; Putra, 
Husna, and Gunawan, 2018; Suciati et al., 2019; Ardayati and Herlina, 2020) 

Table 1 
The scale of validity and reliability of test items that follow the Guilford pattern 

Validity Category Reliability Category Scores Interval 
Very High Very High 0.80< rxy< 1.00 
High High 0.60< rxy< 0.80 
Enough Enough 0.40< rxy< 0.60 
Low Low 0.20< rxy< 0.40 
Very Low Very Low 0.00< rxy< 0.20 
Invalid Not Reliable rxy < 0.00 

The analysis technique toward trial results of digital test instruments used the calculation 
of effectiveness percentage. Effectiveness percentage calculation produces a percentage 
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of assessment that was used to provide an interpretation of the trial results of the digital 
test instruments being developed. The formula was used for the calculation of the 
effectiveness percentage can be shown in equation (3) (Triani, 2019; Divayana et al., 
2019). Decision making to determine the effectiveness of the implementation of digital 
test instruments refers to the conversion of five scale effectiveness level. It can be seen 
in Table 2 (Sujarwo, Sukmawati, and Yahrif, 2019; Divayana, Suyasa, and Abadi, 
2019). 

P = (f/N) * 100%          (3) 
Notes:   
P = Effectiveness percentage 
F  = the frequency of assessment result 
N  = the sum of the overall frequencies 

Table 2 
The conversion of five-scale effectiveness level 

Level of Effectiveness Effectiveness Percentage Range (%) Decision 
Excellent 90-100 Not revised 
Good 80-89 Not revised 
Moderate 65-79 Revised 
Less 55-64 Revised 
Poor 0-54 Revised 

FINDINGS AND DISCUSSION 

Instrument Items 

The instrument items that were used as question items on the ‘Assessment’ course come 
from task questions in each chapter contained in a textbook that the title “Assessment 
and Evaluation” (Divayana, 2019). The full details of each item of the instruments can 
be seen in Table 3. 

Table 3 
The test instrument items of the ‘assessment’ course that compiled based on the 
Superitem concept 
No Chapters Code Test Items Answers 
1 I 

Basic 
Concepts of 
Tests, 
Measurements, 
Assessments, 
and 
Evaluations 

C1 What is the mean about the test? ………… 
C2 What is the mean about the measurement? ………… 
C3 What is the mean about the assessment? ………… 
C4 What is the mean about the evaluation? ………… 
C5 Can you explain the differences and the relationship between 

tests, measurements, evaluations, and evaluations? 
………… 

C6 Can you explain the difference between tests, measurements, 
assessments, and evaluations? 

………… 

C7 Can you explain the relationship between test, measurement, 
assessment, and evaluation? 

………… 

2 II 
Instruments 

C8 Can you explain the requirements for the cognitive test 
instruments that are said to be good? 

………… 

C9 Can you explain the requirements of the affective 
measurement instruments that are said to be good? 

………… 
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No Chapters Code Test Items Answers 
C10 Can you explain the steps for compiling cognitive test 

instruments? 
………… 

C11 Can you explain the steps for compiling affective 
measurement instruments? 

………… 

C12 Can you explain the steps for compiling psychomotor and 
affective measurement instruments? 

………… 

C13 Can you make each one sample of the test instruments is 
reviewed based on the form of its implementation? 

………… 

C14 Can you make each one sample of the affective measurement 
instruments in the form of questionnaires and interview 
guidelines? 

………… 

C15 Can you make an example of affective measurement 
instruments in the form of questionnaires? 

………… 

C16 Can you make an example of affective measurement 
instruments in the form of interview guides? 

………… 

3 III 
Validity and 
Reliability 

C17 Can you determine the content validity of the instruments 
using the Gregory formula based on the available data? 

………… 

C18 Can you determine the validity of the instruments using the 
Product-Moment Correlation formula based on the available 
data? 

………… 

C19 Can you determine the validity of the instruments using the 
Aiken formula based on the available data? 

………… 

C20 Can you determine the validity of the instruments using the 
Product-Moment Correlation formula and Aiken formula 
based on the available data? 

………… 

C21 Can you determine the reliability of the instrument using 
Cronbach Alpha based on the available data? 

………… 

4 IV 
Measurement 

C22 Can you determine the index of the difficulty of the items 
based on available data? 

………… 

C23 Can you determine the distinguishing index based on 
available data? 

………… 

C24 Can you determine the parameter estimates using a three-
parameter logistic model based on available data? 

………… 

5 V 
Assessment 

C25 Can you mention and explain the types of assessment? ………… 
C26 Can you explain the scope of the assessment aspects? ………… 
C27 Can you explain the steps for developing assessment tools? ………… 
C28 Can you determine the assessment of the score using the 

“Standard Reference Assessment” approach based on 
available data? 

………… 

C29 Can you determine the assessment of the score using the 
“Normative Reference Assessment” approach based on 
available data? 

………… 

6 VI 
Types of the 
Evaluation 
Model 

C30 What is the mean about the Goal-Free Evaluation model? ………… 
C31 What is the mean about the formative and summative 

model? 
………… 

C32 What is the mean about the CSE-UCLA model? ………… 
C33 Mention and explain one of the evaluation models that is the 

best used to evaluate the 2013 curriculum? 
………… 

C34 Why is the CSE-UCLA evaluation model suitable for 
evaluating the digital library program? 

………… 

7 VII 
Stages of 
Making the 

C35 Can you determine the evaluation aspects of implementing 
e-learning in a college? 

………… 

C36 Can you make items for evaluating the implementation of e- ………… 
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No Chapters Code Test Items Answers 
Evaluation 
Instruments 

learning in a college? 
C37 Can you determine the content validity of the evaluation 

instruments of the e-learning implementation? 
………… 

C38 Can you determine the validity of the evaluation instrument 
items of the e-learning implementation? 

………… 

C39 Can you determine the validation of the contents and items 
of the evaluation instruments of the e-learning 
implementation? 

………… 

C40 Can you determine the reliability of the evaluation 
instruments of the e-learning implementation? 

………… 

C41 Can you make the final evaluation instruments after 
obtaining valid items? 

………… 

Test of Validity and Reliability 
The results of the content validity test toward the test instrument items were obtained 
from the review results of two education experts, while the reliability test results of 
instrument items were obtained from the assessment results of 42 respondents that 
consisting of lecturers and students. The complete process to obtain the results of the 
content validity test can be seen in Table 4 and Table 5, while the reliability test results 
can be seen in Table 6. 
Table 4  
Data of the content validity test results toward test instrument items of the ‘assessment’ 
course that compiled based on the Superitem concept 
Expert-1 Expert-2 
Less Relevant  
(Score 1 - 2) 

Very Relevant  
(Score 3 - 4) 

Less Relevant  
(Score 1 - 2) 

Very Relevant  
(Score 3 - 4) 

C5; C12; C14; 
C20; C39 

C1; C2; C3; C4; C6; C7; C8; 
C9; C10; C11; C13; C15; C16; 
C17; C18; C19; C21; C22; C23; 
C24; C25; C26; C27; C28; C29; 
C30; C31; C32; C33; C34; C35; 
C36; C37; C38; C40; C41 

C5; C12; C14; 
C20; C39 

C1; C2; C3; C4; C6; C7; C8; C9; 
C10; C11; C13; C15; C16; C17; 
C18; C19; C21; C22; C23; C24; 
C25; C26; C27; C28; C29; C30; 
C31; C32; C33; C34; C35; C36; 
C37; C38; C40; C41 

The data of content validity test of those test instruments then entered into the form of 
cross-tabulation. The completely cross-tabulation data can be seen in Table 5. 
Table 5  
The cross tabulation results from the data of content validity test of the ‘assessment’ 
course that compiled based on the Superitem concept 
 Expert-1 

Less Relevant  
(Score 1 - 2) 

Very Relevant  
(Score 3 - 4) 

Expert-2 

Less Relevant  
(Score 1 - 2) 

A 
C5; C12; C14; C20; C39  
(5) 

B 
- 
(0) 

Very Relevant  
(Score 3 - 4) 

C 
 
 
- 
 
(0) 

D 
C1; C2; C3; C4; C6; C7; C8; C9; C10; C11; 
C13; C15; C16; C17; C18; C19; C21; C22; C23; 
C24; C25; C26; C27; C28; C29; C30; C31; C32; 
C33; C34; C35; C36; C37; C38; C40; C41  
(36) 
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Based on the tabulation data shown in Table 5, then the content validity calculations 
were carried out on the test instrument items of the ‘Assessment’ course used the 
formula of Gregory that shown in equation (1). The mechanism for calculating the 
content validity can be explained as follows. 
 
Content Validity     = 36/(5+0+0+36) 
 = 36/41 
 = 0.878 

After was founded the results of instruments content validation, the next activity that 
needs to be done was to test the reliability of the instruments. The data results of the 
reliability of the complete instruments can be shown in Table 6. 

Table 6  
The data of the reliability test results toward test instrument items for the ‘assessment’ 
course that compiled based on the Superitem concept 

Items σi2 Items σi2 Items σi2 Items σi2 
C1 0.249 C11 0.230 C21 0.241 C31 0.331 
C2 0.249 C12 0.236 C22 0.245 C32 0.248 
C3 0.230 C13 0.230 C23 0.249 C33 0.297 
C4 0.343 C14 0.230 C24 0.241 C34 0.250 
C5 0.222 C15 0.193 C25 0.241 C35 0.245 
C6 0.245 C16 0.250 C26 0.236 C36 0.249 
C7 0.236 C17 0.249 C27 0.248 C37 0.248 
C8 0.245 C18 0.245 C28 0.236 C38 0.222 
C9 0.249 C19 0.230 C29 0.245 C39 0.245 
C10 0.245 C20 0.236 C30 0.245 C40 0.249 
      C41 0.241 
      ∑ σi2 10.093 

Based on calculations using Microsoft Excel to found the reliability of the instruments, 
some data were obtained as follows: ∑i 

= 10.093; n = 42; t= 44.347. From that data, 
the calculating process of reliability can be done using the Cronbach Alpha formula 
shown in equation (2). That reliability calculation process can be seen as follows. 
  = (42/(42-1)) * (1-(10.093 / 44.347)) 
  = (42/41) * (1-0.228) 
 = 1.024 * 0.772 
 = 0.791 

Final Instruments 

Instruments were used for digital test items of the ‘Assessment’ course that were 
inserted into the Wondershare application were valid instruments and must reliable. 
Valid instruments were obtained from the results of expert content validation, while 
reliable instruments were obtained from the results of the respondents’ assessment. The 
items of the final instrument intended, included: Item-C1, Item-C2, Item-C3, Item-C4, 
Item-C6, Item-C7, Item-C8, Item-C9, Item-C10, Item-C11, Item-C13, Item-C15, Item-
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C16, Item-C17, Item-C18, Item-C19, Item-C21, Item-C22, Item-C23, Item-C24, Item-
C25, Item -C26, Item-C27, Item-C28, Item-C29, Item-C30, Item-C31, Item-C32, Item-
C33, Item-C34, Item-C35, Item-C36, Item-C37, Item-C38, Item-C40, and Item-C41. 

Input the Final Instruments into the Wondershare Application 

After obtaining valid and reliable final instruments, the next step was to enter those 
instruments into the Wondershare application. It can be seen through the display of user 
interface design in Figure 2. 

 
Figure 2 
The display of user interface design of the instrument items in the wondershare 
application 

Trials the Digital Test Instruments 

The trials of the digital test instruments for the ‘Assessment’ course based on 
Wondershare-Superitem were conducted by 12 respondents consisting of lecturers and 
students. The trial results can be seen in Table 7. 
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Table 7 
The trial results data of the digital test instruments 

Respondents Item- Effectiveness 
Percentage (%) 1 2 3 4 5 6 7 8 9 10 11 

Lecturer-1 5 4 4 5 4 5 4 4 4 5 5 89.09 
Lecturer-2 4 5 4 4 5 4 5 5 5 4 4 89.09 
Student -1 4 4 5 5 4 5 4 4 4 4 5 87.27 
Student -2 4 5 4 4 4 5 4 4 4 4 4 83.64 
Student -3 5 4 4 5 4 4 5 4 4 5 4 87.27 
Student -4 4 4 4 4 4 5 4 4 5 4 4 83.64 
Student -5 4 4 5 5 5 4 4 5 4 4 4 87.27 
Student -6 4 5 4 4 4 5 5 4 5 4 4 87.27 
Student -7 5 4 4 4 4 4 5 4 4 5 4 85.45 
Student -8 4 4 4 5 5 5 4 4 5 4 5 89.09 
Student -9 5 5 4 4 4 4 5 4 5 5 5 90.91 
Student -10 4 4 5 5 4 4 4 4 4 5 4 85.45 
Average 87.12 

The trial results of the digital test instruments for the ‘Assessment’ course had shown 
that digital test instruments were in the category of good effectiveness. It was evidenced 
by the average effectiveness percentage was 87.12%, so there was no need to make the 
major revision. Even so, there were some inputs/suggestions given by the respondent 
while the trials of test instruments. Several suggestions from respondents can be seen in 
Table 8. 

Table 8 
Some suggestions that given by respondents when testing the digital test instrument for 
the ‘assessment’ course based on Wondershare-Superitem 

No Respondents Suggestions  
1 Lecturer-1 Should be set so the questions can be randomized 
2 Lecturer-2 Add user ID and password as access rights to enter into the form of the questions 
3 Student-4 Add a facility that can be setting the time limit for each question 
4 Student-8 Add facilities that can be used to display notifications by voice for the incorrect or 

correct answers 

Revisions of the Digital Test Instruments 
Based on the respondents’ suggestions as shown in Table 8, several things were able to 
be done as a follow-up. Several revisions had been made. It can be explained as follows. 
 
a.  The revisions made to follow-up on the suggestion of lecturer-1 were randomization 

settings of the questions by arranging the sequence of questions that were skipped. 
The display of user interface design of the process of questions randomization 
setting can be shown in Figure 3. 
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Figure 3  
The display of user interface design of the process of questions randomization setting 
 
b.  The revisions made to follow-up on the suggestion of lecturer-2 were the creation of 

a user ID and password as access rights to enter into the form of the questions. The 
display of the user interface design of the process for creating the user ID and 
password can be shown in Figure 4. 

 
Figure 4  
The display of user interface design of creating process the user id and password 
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c.  The revisions made to follow-up on the suggestion of student-4 were the settings of 
maximum time to answer each question. The display of user interface design of the 
process of maximum time limit setting can be seen in Figure 5. 

 
Figure 5 
The display of user interface design of the maximum time-setting to answer each 
question 

d.  The revisions made to follow-up on the suggestion of student-8 were the adding 
notifications in the form of sound for incorrect or correct answers. The display of 
user interface design of the process of adding notifications in the form of sound can 
be seen in Figure 6. 

 
Figure 6 
The display of user interface design of the process of adding notifications in the sound 
form for the correct and incorrect answers 

The Final Digital Test Instruments 

Based on the revisions that had been carried out in the previous stage, then it was 
obtained the final test instrument which was ready to be applied in the learning process 
in the Department of Information Technology Education, Universitas Pendidikan 
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Ganesha. The final display of the user interface design of the digital test instruments for 
the ‘Assessment’ course based on Wondershare-Superitem can be seen completely in 
Figure 7 to Figure 10. 

 
Figure 7 
The display of user interface design of main menu page 

Figure 8 
The display of user interface design of questions page 

 
Figure 9 
The display of user interface design of test results page 
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Figure 10 
The display of user interface design of review page 
The validity test results on the item test instruments classified as a very high validity 
category with a validity score were 0.878, reliability test results classified as high 
reliability with reliability score were 0.791, and the trial results toward digital test 
instruments based on Wondershare-Superitem showed good effectiveness with average 
percentage were 87.12%. The validity and reliability categorization refers to the 
Guilford pattern scale (Fazlina, 2018; Suciati et al. 2019), while the trial results 
categorization refers to the five-scale effectiveness level (Cheng et al., 2019; Mantasiah, 
Yusri, and Jufri, 2020). 
The novelty of this research is the existence of digital format test instruments that are 
created by the Wondershare application and the content of the questions arranged by 
adopt the Superitem concept and sourced from the material of the ‘Assessment’ course. 
Through the adopting of the Superitem concept in the arranged of test questions, then 
the test instruments can present the difficulty weight of the questions from the easiest to 
the hardest level. Through the Wondershare application, then the instruments are 
presented on paper can be converted into digital form so that the assessment process 
carried out by lecturers will be faster and easier. 
This research had been able to answer the limitations of the research of Henke et al. 
(2014), research of Davutoglu et al.(2014), research of Nikou and Economides (2016), 
and research of Al-Emran and Salloum (2017), by showing in detail the items of the 
digital test instruments. This research also had answered the limitations of Fellin and 
Medicus’ research (2015) by showing the essay test items. 
The results of this research also had been answered the limitations of Korkmaz and 
Korkmaz’s research (2016), Solihati and Mulyono’s research (2018), and research of 
Sugiharni et al. (2018) by showing the instrument items which was packaged in stages 
starting from the easy level to the hardest level by adopting the Superitem concept. 
Furthermore, the limitations of Thurner et al.’s research (2017), Villányi et al.’s 
research (2018), Hulukati’s research (2018), Neitola’s research (2019), and Ridzuan et 
al. (2020) were also had answered through this research by showing detailed calculation 
processes to determine the validity and reliability of the items. 
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The limitations found in this research were the form of matchmaking questions had not 
been shown so that there were no variations in the questions presented in the test 
instruments. Other limitations found in this research were digital test instruments had not 
been made in the online format. Students only can answer the test in the form of stand-
alone through their personal computer/laptop if available the Wondershare application. 
CONCLUSION 
This research has succeeded in realizing a new form of test instrument development. 
The new form is in the form of valid and reliable digital test instruments for the 
‘Assessment’ course. The instrument items are arranged by adopting the Superitem 
concept and are packaged in digital format through the Wondershare application. The 
presence of these test instrument forms can stimulate students’ thinking and logic in a 
structured manner starting from the basic level to the high level related to the assessment 
material. This instrument form can support the success of the implementation of distance 
learning in the ‘Assessment’ course especially viewed from the cognitive domain. 
Opportunities for further research that can be done to solve the limitations in this 
research are by adding items in the form of matchmaking questions, so there are form 
variations of digital test questions. Besides, digital test instruments need to be developed 
online so that tests can be carried out within the campus or outside the campus. 
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