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Abstract. One successful learning indicator is the value of student learning outcomes. To 

get this value, a learning achievement test instrument is given. The test instrument 

previously needed to be validated to produce accuracy between the score data on learning 

outcomes and learning objectives. Validation is also needed to improve the quality of the 

test instrument. Analysis techniques based on the Rasch model can be used to evaluate 

test instruments before being given to students. This research aims to determine the 

quality of the questions by validating the test instruments with the Rasch Model. The 

sample in this research was 29 students. The Students used as samples were from the 

Chemistry Department, Universitas Negeri Medan. The analysis results show that the test 

instrument quality is categorized as high at 0.91 in terms of item reliability. The validated 

test instrument consisted of 25 multiple-choice questions and 18 questions were declared 

valid. 
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1 Introduction 

 

One of the indicators of successful learning is the acquisition of satisfactory scores or scores 

from learning outcomes. Learning outcomes are determined by assessing a learner's ability 

indirectly by looking at how they react to various questions or stimuli [1]. In addition, learning 

evaluation is required to measure the success of learning activities [2]. The process of 

gathering the data and information required to assess learning is known as learning assessment 

and how learning has proceeded so that the necessary assessments and improvements can be 

made to maximize the results. In addition to being required to have the ability to evaluate the 

learning process, educators are also required to have the ability to develop evaluation tools or 

instruments that are used in the appropriate learning outcomes [3]. A good learning evaluation 

can be carried out through measuring student abilities using test instruments to determine the 

level of  student understanding of the subject matter. Prior to presenting the test instrument, 

validity and reliability test is first conducted to create a good instrument. 
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One of the techniques for testing the validity and reliability of test instruments that is 

popular nowadays is the Rasch Model. This model can classify the calculations between items 

and students who answer (person) on a distributed map image [4]. Thissen et al. [5] claimed 

that the Rasch model is part of the item response theory of questions that are given to test 

takers. This Rasch model focuses on measuring the correlation between the ability of the 

people answering the questions (person ability) to the difficulty level of the questions (item 

difficulty) by using a logarithmic function , hence, produce a measurement with the same 

inteval [6].  The Rasch model can recognize high ability in test takers through a greater 

probability of answering questions correctly than other test takers. Using the Ministep 

program with the Rasch model can analyzes test takers' abilities based on a single parameter. 

Although using the Rasch model for analysis is quite simple, but the findings are accurate. 

Rasch investigates the probability of answering correctly. Sumintono & Widhiarso [7] and 

Linacre [8] stated that The Rasch model has a number of benefits, including the ability to 

distinguish between respondents who have the same score and identify incorrect responses and 

missing data scores. 

In previous studies, it can be observed that analyzing items using the Rasch model 

provides a number of benefits [9]. The Rasch model can detect incorrect answers and missing 

data scores, as well as the fact that ability is not absolutely dependent on correct answers [10]. 

To determine the quality of an assessment instrument, it has to offer evidences of validity and 

reliability [11], difficulty level, item discrimination [12] and distractors [13] to show if the 

instrument can measure what it is expected to measure. Based on these researches, the Rasch 

Model can be used as a recommended assessment analysis technique in measuring and 

assessing student learning outcomes to identify students' ability levels. The Rasch model by 

Winstep software will be used in this study to assess the General Chemistry test instrument's 

quality. 

 

2 Methods 

 

This research is a descriptive research. The analysis technique in this study is based on the 

Rasch model to evaluate the test instrument. The goal of this study is to validate the test 

instrument using the Rasch model in order to analyze the item quality. 29 students from 

Medan State University's Chemistry Department served as the research samples. The validated 

test instrument was 25 multiple-choice questions. With the aid of Winstep software 3.73, the 

Rasch model was employed in the data analysis technique. This model was chosen because it 

can calculate the likelihood that a student will correctly answer a dichotomous question by 

comparing their ability to the question's level of difficulty. The validation aspects of the 

analyzed instruments include the pre-requisite test of item suitability, the level of item 

difficulty and a student's ability (differential power map), bias test with DIF (differential item 

function). In this research, the test instrument will be analyzed in terms of the suitability of the 

items, the reliability, and the measurement information function. However, in this study, the 

test instrument will be examined for its validity and reliability. 



 

 

 

 

 

3 Result and Discussion 

 

3.1 Validity Test 

The implementation of this research activity was initiated by analyzing the items that were 

used as test instruments in this investigation. The research test instrument needed to be 

validated to obtain the accuracy between the learning outcome score data and the learning 

objective by using the Rasch model-based analysis technique. A small-scale experiment was 

used to validate the test instrument. There are 29 students from Universitas Negeri Medan, 

Chemistry Department served as the study's sample. There were twenty-five multiple-choice 

questions on the validated test.. Out of the 25 questions tested for validity, the data collected 

from the analysis of the validity on Rasch Model-based test instruments can be observed as 

follows in Table 1. 

 

Table 1. Validity analysis result using Rasch Model-based test instruments 

 
Based on the data obtained above, the validity criteria can be analyzed with the Rasch model 

analysis. For a test instrument to be considered as valid, it must have at least 2 of the 3 criteria 

that must be fulfilled, which are the following criteria [14]: 



 

 

 

 

1) 0.5 < MNSQ < 1.5 : Accepted MNSQ outfit value 

2) -0.2 < ZSTD < +2.0 : Accepted ZSTD outfit value 

3) 0.4 < Pt Measure Corr < 0.85 : Accepted Pt Measure Corr value 

According to the results of the analysis by considering these criteria, it was determined that 

out of 25 items tested for validity, there were 18 items that were stated to be valid and fulfilled 

at least two valid criteria. The data for the question numbers that were stated to be valid were 

question numbers 2, 3, 4, 6, 7, 9, 10, 11, 12, 13, 16, 18, 20, 21, 22, 23, 24, and question 

number 25. 

 

3.2 Reliability Test 

Reliability was also assessed using the Rasch Model with Winstep software. Based on the 

results of the reliability analysis obtained, it indicates that the quality of the test instrument is 

categorized as high, which is 0.91 in terms of item reliability. The data from the reliability 

analysis of the test instrument can be clearly shown in Table 2 below. 

 

Table 2. Realiability analysis result of Rasch Model-based test instrument 

 

 

 

 

 

 

 

Based on the data clearly listed in the table, we can see that the item reliability value is 0.91. 

To determine the level of reliability of the test instrument analyzed using the following criteria 

[15] on table 3. 

 

Tabel 3. The level of reliability test analysis 

No Interval Criteria 

1 < 0.200 Very low 

2 0.200 – 0.399 Low 

3 0.400 – 0.599 Moderate 

4 0.600 – 0.799 High 

5 0.800 – 1.000 Very high 

 

 

It is possible to conclude that the items' reliability level falls into the very high category by 

analyzing the item reliability criteria.. 

 

4 Conclusion 

 



 

 

 

 

1. The results of analysis using the Winstep software based on the Rasch model showed 

that of the 25 questions tested for validity, 18 questions were declared valid. 

2. The results of the analysis using the Winstep software based on the Rasch model 

obtained the reliability of the items is about 0.91 and categorized as the high category. 
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