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ABSTRACT 

E-diagnostic Assessment is a diagnostic test instrument based on the Mersics.com website, which is 

used to determine students' initial level of understanding before carrying out physics learning. This 

research aims to determine the validity and reliability of the development of Mersics.com as an e-

diagnostic assessment of the prerequisite material for the kinematics chapter. The limited trial subjects 

in this research were 75 class XI MIA students. Validity analysis uses the Item Response Theory (IRT) 

approach with one Logistic Parameter (PL), the difficulty level parameter, better known as the Rasch 

Model. The research results showed that 56 questions were declared valid by experts using Content 

Validity Ratio (CVR > 0) analysis. Meanwhile, the results of the analysis based on the Rasch Model 

showed 20 valid questions in the Understanding of Motion sub-chapter, nine valid questions and one 

invalid question item in the Motion with Constant Velocity and Motion with Constant Acceleration 

sub-chapters, ten valid questions in the Parabolic Motion sub-chapter, nine valid questions and one 

the question item is invalid and in the Circular Motion sub-chapter. The reliability of the questions as a 

whole is declared reliable. It can be concluded that E-diagnostic Assessment is suitable for use in 

physics learning. 
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INTRODUCTION 

Learning is a interaction process between students, teachers, and learning resources in 

a learning environment. Like other structured activities, the main goal of learning is to create 

an effective teaching process so that students can achieve optimal learning outcomes. 

Learning that can help students make the most development possible based on their 

comprehension is considered effective learning (Nurhayati et al., 2019). In this regard, the 

Ministry of Education and Culture has made rapid curriculum changes, which resulted in the 

Independent Curriculum. The main focus of the Merdeka Curriculum is to improve students' 

ability to understand concepts and provide flexibility for students to choose various learning 

aids that suit students' learning needs and interests (Fauzan et al., 2023). 

The implementation of the Independent Curriculum follows a TARL (Teaching at the 

Right Level) methodology. The TaRL approach is a method of instruction that centers on 
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students' aptitude levels (Dewi, 2022).  TaRL is an approach to learning that prioritizes the 

ability level of the student over grade level (Mubarokah, 2022). This method acknowledges 

that students cannot be treated equally since they are all unique individuals (Wahyudi et al., 

2023). This method acknowledges that no two students are the same and that they cannot 

all be treated equally. Before the Merdeka Curriculum and the TaRL approach were 

implemented, students and teachers carried out learning in the classroom by setting a target 

time to complete all material content, without paying attention to the students' initial level 

of understanding of the material (Mabsutsah et al., 2022). As a result, there are a large 

number of students who do not fully understand one material but they still have to move on 

to the next material. 

based on the findings of a class interview In this instance, the sorting of students is 

based on their learning styles, with the assumption that all students have the same level of 

ability. This will result in a decrease in students' interest in learning and students' lack of 

understanding of learning material because students have not learned according to their 

level of understanding. Especially among class To implement the TaRL Approach, teachers 

must be able to recognize student interests and learning outcomes with the help of 

diagnostic assessments. Diagnostic assessments will help measure students' initial 

understanding of the physics prerequisite material they have studied (Rokhman et al., 2020).  

Diagnostic assessments can be carried out via conventional paper-based methods or 

modern methods involving digital applications or websites. Using website-based diagnostic 

assessments can speed up the evaluation process and provide time efficiency, especially in 

correcting questions and scoring. However, ensuring that the diagnostic test instruments 

used are valid and reliable is also important (Maulana et al., 2023). To achieve this, analyzing 

the prerequisite material for the Kinematics Chapter, such as using the Rasch Model, is a very 

useful step. The Rasch Model can be used to gauge each question item's quality attributes, 

such as the questions' degree of difficulty. By analyzing the items using this method, you can 

identify which items need to be adjusted or improved to ensure that the diagnostic 

assessment provides accurate and relevant results. E-diagnostic Assessment can identify 

students' abilities. Identifying misconceptions is very beneficial for subject teachers because 

teachers can easily take steps to help students who experience misconceptions (Rohmah et 

al., 2019). implementing diagnostic tests at the beginning of learning can make it easier for 

teachers to identify students' weaknesses and strengths (Jannah, 2020). 

Based on the explanation above, in this research a more valid and reliable digital 

diagnostic assessment will be developed using a website called Mersics.com to save time, 

especially in correcting questions and scoring. The multiple-choice diagnostic assessment 

tool was created using the logarithmic function to produce measurements with an interval 

scale. Additional question item analysis using the Rasch Model analysis determines the 

probabilistic relationship between the respondent's (student's) ability and the difficulty level 

of the question items. the same as well as to examine the degree of validity and reliability of 

the test questions in order to produce a useful diagnostic assessment question instrument. 

METHOD 

Research Design 

By modifying the Borg & Gall development paradigm, this study is Research and 

Development (R&D) (Borg & Gall, 1989).The development steps were modified into seven 
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out of 10 steps according to research needs. The development steps are as follows: Initial 

stage, data collection, and literature study. At this stage, an interview was conducted with 

the class XI physics teacher at one of the senior high schools in Tangerang Regency. Then, 

review journals, books, and various references related to the Website-based E-diagnostic 

Assessment With the Rasch Model. Product design and description comprise the second 

phase. Right now, the output is the creation of a digital diagnostic assessment tool in the 

form of a grid of questions on the physics prerequisite content for the High School 

Kinematics Chapter. This tool is being developed using learning outcomes as question 

indicators, and it will be made available through the Mersics.com website. The third stage is 

the validation of products by experts. At this stage, two expert lecturers and one physics 

teacher validated the question items to assess and provide input regarding the suitability 

between the question indicators and the question items created and evaluating the product 

before limited trials. The results of the content validity analysis are seen from the scores 

obtained from the validity assessment by experts, which are calculated using the following 

equation: 
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Where CVR is the Content Validity Ratio, ne is the number of experts who provided 

essential responses, and N is the total number of experts. The reference for the calculation 

results is CVR > 0, then the question item is said to be valid (Widhiarso, 2010). 

The fourth stage is revision stage I. At this stage, improvements are made regarding 

the content of the questions and the suitability of the question indicators based on expert 

validity before testing in the field. The fifth stage is limited trial. At this stage, approximately 

100 students were involved as respondents. The limited trial analysis or empirical validity 

results are seen using the ministep program. The terms of the item fit order can determine 

the validity value. In the ministep program, a question item is said to fit if it meets the 

criteria, namely the MNSQ value is in the range of 0.5 < MNSQ < 1.5, the ZSTD value is in 

the range -2.0 < ZSTD < +2.0 and the Point Measure Correlation value is in the range of 0.4 

< Pt Measure Corr < 0.85. If one question item is found where the MNSQ and Point Measure 

Correlation values do not meet the criteria, but the ZSTD value does, then the question item 

is still considered fit (Boone et al., 2014). The results of the reliability analysis are seen using 

the ministep program. The reliability value of the ministep program is viewed from the 

estimated item values and case (respondent) estimated values. Requirements for reliability 

values between respondents and question items are presented in Table 1. 

Table 1. Classification of Reliability Values (Widhiarso, 2010). 

Value Information 

<0,67 Weak 

0,67-0,80 Enough 

0,80-0,90 Good 

0,91-0,94 Very Good 

>0,94 Special 
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The ministep application displays the analysis findings for the questions' difficulty level. 

Each question item's logit value, which is displayed in the measure and standard deviation 

columns, indicates the degree of difficulty. Table 2 displays the question group categories 

according to their level of difficulty. 

 

Table 2. Question Group Categories based on Difficulty Level (Sumintono & Widhiarso, 

2015). 

Logit Value Category 

> + 1SD Very Difficult 

0,0 Logit + 1SD Difficult 

0,0 Logit - 1SD Medium 

< -1SD Easy 

 

In the sixth stage, stage II revision. At this stage, questions are improved based on the 

results of the limited trial analysis. The final stage is dissemination and implementation. The 

test instrument developed is an e-diagnostic assessment using the Rasch Model on the 

prerequisite material for the kinematics chapter in multiple choice form and packaged using 

the mersics.com website. 

RESULTS AND DISCUSSION   

Results  

The development of an E-diagnostic Assessment on the prerequisite material for the 

kinematics chapter obtained several results, including: 

 

Content Validity 

Based on the analysis of validation sheets by expert lecturers and teachers, it was 

concluded that several items on the prerequisite material for the Kinematics chapter that had 

been developed were valid for use. This is proven by the results of the assessment 

calculation using the CVR equation, which is more than zero (CVR > 0). So, 56 questions are 

valid for use in limited trials. 

 

Empirical Validity and Reliability 

Validity and reliability analysis of the results of this empirical trial used the Rasch 

model application assisted by the Ministep program. The results of this analysis are 

presented in Table 3. 

 

Table 3. Overall Validation and Reliability Analysis Results 

Sub Chapter 

Amount Item 

Reliability 

Amount 

Items Valid Items 

(Rasch 

Model) 

Item 

repaired 

Item 

discarded 

Understanding 

Movement 

20 Items 20 Items Very Good 

(Reliable) 

- - 

Motion with 

Constant Velocity 

10 Items 9 Items Special 

(Reliable) 

- 1 Items 



66 | Agun Gunawan, Yudi Guntara, Asep Saefullah/ Development of Mersics.com as an E-
diagnostic Assessment with Rasch Model in Prerequisite Material for the Kinematics Chapter 
 

JEP (Jurnal Eksakta Pendidikan) | Vol 8| No 1| 62-72 

and Motion with 

Constant 

Acceleration 

Parabolic Motion 10 Items 10 Items Good 

(Reliable) 

- - 

Circular Motion 10 Items 9 Items Very Good 

(Reliabel) 

- 1 Items 

 

As for reliability, it can be seen in the value of item reliability and person reliability. The 

following are the reliability results using the Rasch model assisted by the Ministep program, 

which can be seen in Table 4. 

 

Table 4. Results of Item Reliability and Person Reliability Analysis 

Sub Chapter Person Reliability Item Reliability 

Understanding 

Movement 

0,62  

(Weak) 

0,94 

(Very Good) 

Motion with Constant 

Velocity and Motion 

with Constant 

Acceleration 

0,23 

(Weak) 

0,95 

(Special) 

Parabolic Motion 0,02 

(Weak) 

0,88 

(Good) 

Circular Motion 0,23 

(Weak) 

0,92 

(Very Good) 

 

Based on the results of the analysis of questions using the Rasch Model with the help 

of the ministep program as presented in table 3 and 4, the results showed that there were 

two questions that were invalid, namely 1 question item (S10) in sub-chapter Motion with 

Constant Velocity and Motion with Constant Acceleration and 1 question item (S8) in sub-

section circular motion chapter. The question items were declared invalid because they did 

not meet the three criteria the Rasch model determined: Outfit Means Square (MNSQ), 

Outfit Z-standard (ZSTD), and Point Measure Correlation. So, this question will be discarded. 

Meanwhile, in the sub-chapter on understanding motion and parabolic motion, all questions 

are declared valid because they meet the Rasch model criteria. As for the overall reliability of 

the items, each sub-chapter is declared reliable according to the criteria specified in Table 1. 

Difficulty Level of Question Items 

Each question item's logit item measure value, which has been ranked from highest to 

lowest based on the item logit value displayed in the jmle measure column, indicates the 

difficulty level of the question items. A high logit number denotes a challenging level of the 

questions (Sumintono & Widhiarso, 2015). The complete distribution data on the difficulty 

level of the questions is presented in Table 5. 

 

 

 

 

 



JEP (Jurnal Eksakta Pendidikan) |67 
 

JEP (Jurnal Eksakta Pendidikan) |Vol 8| No 1| 62-72 

Table 5. Results of Grouping Analysis of Question Item Difficulty Levels 

Sub Chapter 
Category 

Very Difficult Difficult Medium Easy 

Understanding 

Movement 

15, 20 3, 8, 10, 

13, 16 

2, 4, 5, 6, 9, 11, 

12, 14, 17, 18, 19 

1, 7 

Motion with 

Constant Velocity 

and Motion with 

Constant 

Acceleration 

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

Parabolic Motion 1 3, 4, 9, 10 2, 5, 6, 8 7 

Circular Motion 3, 8 4, 6, 7, 10 9 1, 2, 5 

Discussion 

The final product developed in this research is the E-diagnostic Assessment with the 

Rasch Model on the prerequisite material for the kinematics chapter, which is packaged 

using the Mersics.com website which has been developed following the steps of the Borg 

and Gell development model. This final product has been adjusted to the learning outcomes 

and adapted to the indicators of physics subject questions, especially the prerequisite 

material for the kinematics chapter that has previously been studied. Thus, the instruments 

that have been created can be used to facilitate teachers in diagnosing and finding out 

students' initial understanding. So that in its implementation, teachers can more easily group 

students into mastered and not yet mastered categories. In the development of this 

instrument, it has actually gone through three revisions. The first revision was carried out 

based on input provided by the supervisor. The second revision was implemented based on 

commenters, suggestions and validator corrections. The third revision was carried out based 

on empirical tests on the results of limited trials. 

The E-diagnostic Assessment's empirical validity and reliability analysis is predicated 

on the outcomes of a restricted trial conducted through the mersics.com website, enabling 

respondents to access it online. Analysis of limited trial results was carried out using Rasch 

modeling which involved one logistic parameter (1PL) or also called the Rasch Model, 

namely the level of difficulty with the help of the ministep program. The weakness of 

classical tests is what led to the birth of item response theory. Classical theory pays less 

attention to how respondents respond to an item. The ability of the answerer is assessed 

based on the total score of the answerer's correct answers, regardless of whether the 

questions answered correctly are easy or difficult (Nurcahyono, 2016). Classical theory only 

emphasizes the real score (T) which is considered a person's ability. In the meantime, item 

suitability analysis is produced through analysis using the Rasch model item response theory 

approach, which indicates whether or not the final data best shows that people typically 

have a high ability to provide feedback models for elements in accordance with their degree 

of ability (Misbach & Sumintono , 2014). According to the Rasch model, a person's ability is 

determined by the estimated level of difficulty of the questions and the respondent's 

answers influence the questions' level of difficulty (Sumintono & Widhiarso, 2015). 

Based on the results of the empirical validation stage on all the question items in each 

sub-chapter of the prerequisite material for the kinematics chapter, several items were found 

that did not fit (misfit). In the Motion with Constant Velocity and Motion with Constant 
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Acceleration sub-chapters, one question item was found that was not fit (invalid), namely in 

question item number 10, the MNSQ outfit value (1.83) was not accepted, the ZSTD outfit 

value (2.76) was not accepted and the Pt Measure Corr value (-0.03) is not accepted. In the 

circular motion sub-chapter, one question item was found that was not fit (not valid), namely 

in question item number 8, the MNSQ outfit value (1.84) was not accepted, the ZSTD outfit 

value (2.53) was not accepted and the Pt Measure Corr value ( 0.15) not accepted. Question 

items that are declared unfit (invalid) because they do not meet the three criteria determined 

by the Rasch Model, then those question items must be discarded. As for the sub-chapter on 

understanding motion and the sub-chapter on parabolic motion, all the question items only 

do not meet one criterion, so the final conclusion is that there are no questions that need to 

be changed or replaced, meaning that the question items are valid. 

Another factor that causes items to be unfit is the student's answer pattern which does 

not match the probability of ability with the level of difficulty of the item. Many students 

think that assessment does not affect achievement in class, causing many students to guess 

(lucky guess) and copy each other in answering questions. This is in accordance with the 

theory which explains that the existence of invalid questions and low reliability can be 

caused by students' high guessing ability in answering the questions given (Aida et al., 2017). 

Apart from that, it is influenced by the form of the questions which are made in multiple 

choice form. The form of questions where the answers are readily available tends to reveal 

only memory and recognition power, is difficult to measure higher mental processes, 

provides opportunities to play luck or guess, and opportunities for cooperation become 

more open (Purnomo, 2015). 

For reliability calculations using the Rasch model application assisted by the Ministep 

program, you can see the Output Sumarry Statistics. This output can measure Item Reliability 

and Person Reliability. Based on this table 4, it shows that the reliability of the question 

instrument is always superior to the reliability of respondents. This is in accordance with 

previous research conducted by Angraeni et al., (2020) declaring that the question 

instrument's dependability is suitable for usage on the same subject by various people at 

different times and locations. Put differently, the Rasch Model maintains that the quality of 

the question instrument is independent of the respondent's aptitude. Even if the students' 

talents are low, the question instruments' quality will not degrade. 

Then, for the level of difficulty of the questions, the results showed that in the sub-

chapter Understanding Motion, items S15 and S20 were items that were very difficult for 

students to complete because they had very high logit values. Meanwhile, items S7 and S1 

are questions with the lowest level of difficulty because they have very small logit values and 

there were 60 students who answered correctly. The same logit value for each question 

indicates a level of difficulty that is not much different. Likewise for other sub-chapters. 

CONCLUSION 

Based on the results of limited trial analysis using Rasch Model Analysis assisted by the 

Ministep Program which shows 20 valid questions in the Understanding of Movement sub-

chapter, nine valid questions and one invalid question in the Motion with Constant Velocity 

and Motion with Constant Acceleration sub-chapters, ten valid questions in the Motion sub-

chapter Parabola, nine valid questions and one invalid question in the Circular Motion sub-

chapter. Items that are declared invalid are items whose outfit means-square (MNSQ), outfit 

z-standard (ZSTD) and point measure correlation (Pt Measure Corr) values are not fit or do 
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not meet the criteria set in Rasch modeling and Invalid question items will be discarded. 

Then, the overall reliability results show that the reliability of the items in each sub-chapter is 

categorized as good and the questions are suitable for use on the same subject even at 

different times and places and by different people. Because the quality of the question 

instrument will remain good even if the student's abilities are low. So, overall it can be 

concluded that the E-diagnostic Assessment with Rasch Model in the Prerequisite Material 

for the Kinematics Chapter which was developed through the Mersics.com website is 

suitable for use in physics learning in schools. And can help teachers diagnose or identify 

students' initial level of understanding before studying the Kinematics Chapter. 
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