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Abstract. Assessment is the process of assessing the learning outcomes of students to 
assess which of the learningu goals haveu beenu accomplished. The focusu ofu thisu 

studyu is of assessing the test items' validityu, reliabilityu, andu theu levelu ofu 

difficulty. During the 2022–2023 academic year, the data collection strategy involved 

using an answer sheet for the class XI final exam held in the even semester at SMAS Al-
Amjad Medan. There were 151 respondents overall, and the question consisted of 40 

multiple-choice questions (dichotomies) with five possible categories of answers. The fit  

items are obtained by using the Rasch model. Version 3.7.3 of the Winsteps software was 

used to conduct this investigation. The following conclusions can be made based on the 
outcomes of the item analysis performed using the Rasch model: The questions are 95% 

valid and 5% invalid in terms of validity; Because 1 item (3%) come in under the most 

difficult category, 2 things (7.5%) go into the tough category, 33 items (82%) fall into the 

moderate category, and 3 items (7,5%) fall into theu easyu categoryu, theu distributionu 
ofu theu difficultyu levelu ofu theu itemsu fits with the rules for developing questions. 

The good category's Cronbach's alpha value is 0.75, the enough category's Person 

Reliability value is 0.71, and the very good category's Item Reliability rating is 0.95; The 

parameters for creating questions determined how difficult the things were distributed, 
with 1 item (3%) falling into the extremely difficult group, 2 items (about 7.5%) in the 

difficult category, 33 items (approximately 82%) in the moderate category, and 3 items 

(approximately 7.5%) in the easy category. Subsequently, 30u outu of 40u items were 

classified as suitable for use as a tool to assess students' HOTS based on the findings of 
the item analysis conducted with Rasch. The result of this research is a legitimate 

chemistry learning outcome instrument that can be used online to assess students' HOTS 

proficiency. 
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1 Introduction 

One method for assessing student learning outcomes and determining whether or not learning 

objectives are met is to conduct assessment activities. An evaluation is conducted to see 

whether an activity has been carried out in accordance with the stated objectives. [1]. 

Evaluation of learning outcomes is a sequence of actions used by teachers to obtain and 

analyze information about their students' learning processes and outcomes during the learning 

process [2]. A well-conducted assessment will yield favorable outcomes for the caliber of 

education. Therefore, in order to ascertain their pupils' academic ability, teachers must 

complete the required evaluation activities. [3It is important for educators to possess not only 

the ability to assess the learning process but also the capability to create instruments or tools 

for evaluation that are suitable for the desired learning results. [4]. In order to determine 

whether or not the learning objectives have been fulfilled, it is also necessary to adapt the 

methodologies, tools, and assessment instruments to the means of measurement and data 

gathering. 

During the learning process, one of the methods used by the teacher to determine the ability 

and academic achievement of students is to carry out assessments. The only factor that 

teachers consider when determining students' ability levels is the number of questions they 

answer correctly [1]. Summative assessment is a form of evaluation that is often carried out in 

educational institutions. The semester end exam is an example of a summative assessment. 

The purpose of summative assessment is to ascertain the level of student achievement after a 

certain period of time has passed. The instrument referred to here is the measuring instrument 

used to carry out the evaluation. Multiple choice tests are the most frequently used type of 

assessment tool today. If the learning processes and evaluation tools are of high quality, good 

learning outcomes can be achieved [5] . According to [6] for a test to be considered valid as a 

tool for evaluating something, the test must meet the criteria of validity, reliability, objectivity, 

usability, and affordability. A competent instrument will ensure that the findings it produces 

are valid and reliable to provide an accurate assessment of student abilities . When evaluating 

the calibre of assessment tools, educators frequently employ the classical theory analysis 

approach. However, there are numerous flaws in analysis that is based on classical theory. 

Therefore, instrument analysis utilizing analysis based on the Rasch model is one way to get 

around the shortcomings of classical theory. [5], 

The use of the Rasch analysis model to analyze the quality of the instrument can be said to be 

feasible. The analyzes performed using the Rasch model are not only very simple to perform 

but also produce accurate analytical findings. According to [7] that the Rasch model provides 

a number of benefits. The Rasch model can detect wrong answers and missing data scores, as 

well as the fact that ability does not completely depend on the correct answers [8]. The 

evaluation tool must show proof of the items' validity, reliability, degree of difficulty, and 

distinctive power in order to assess the items' quality. [9] and distractors [10]. Research 

conducted by [1] shows that the collaborative problem solving assessment instrument meets 

the valid criteria with an average score of 28 out of 32 and an estimated reliability of 0.70 if 

using reliable criteria. A total of 117 students out of a possible total of 124 provided profiles 

of their collaborative problem solving abilities, with results indicating the moderate category. 

Furthermore, [11] demonstrates five expert panels evaluating quality item 23 out of 40 

(57.5%), statistical compatibility aspect, expert Val.A and the most consistent Val.F (based on 



 

 

 

 

MNSQ and ZSTD), and item reliability demonstrated a good level (0.97). Research on expert 

judgment analysis of item items has been conducted using the Rasch measurement model 

approach. 

This explanation states that instructors are advised to utilize the Rasch model, a sort of 

assessment analysis, while measuring and analyzing student learning outcomes to ascertain 

students' initial skills. Based on these factors, the study's goal was to examine the instrument 

item quality for the odd semester final exams in the high school chemistry class XI subject by 

using the Rasch model. 

2 Methods 

Research design 

At the end of the even semester of class XI, instrument questions were used to collect primary 

data for this descriptive study that used quantitative data analysis. In this instance, quantitative 

descriptive research entails seeing, analyzing, and statistically characterizing the research topic 

in order to make inferences about it from the events that are observed. [12] 

Research Objectives 

This research was carried out at SMAS Al-Amjad Medan in the 2022/2023 school year. The 

subjects of this study were 151 students of class XI MIPA. 

Research data 

The data for this study came from the odd semester end exam, which included 40 questions 

and was composed entirely of multiple-choice (dichotomous) questions with five categories of 

possible responses. There were 151 participants in the study overall as students. The Rasch 

model was used to determine feasible questions based on an analysis of each student's 

responses. 

Data Collection Instruments 

The study tool utilized was a question item consisting of forty items that were dichotomous 

multiple-choice questions with five possible answer categories. Answer sheets from the even 

semester final exam for the class XI chemistry final at SMA Al-Amjad Medan during the 

2022–2023 academic year served as documentation for the data gathering technique. 

Data analysis 

In data processing, research data analysis techniques include quantitative and descriptive data 

analysis. Data on student learning outcomes were collected in the form of chemistry subject 

end-of-semester exam questions, student response sheets, and key answer sheets using a 

documentation approach. The result sheet documentation provides a quantitative analysis of 

the questions, with a particular focus on validity, reliability and level of difficulty. By using 

Winstep software version 3.7.3, the quality of the questions was analyzed using a computer 

program (software) designed to process data from multiple choice tests. 

Several parameter items that match the Rasch model have been extracted from the Winsteps 

program's output. The value of the Outfit MNSQ, Outfit ZSTD, and Pt Measure Corr items 



 

 

 

 

can be used to determine whether the items meet the requirements. Additionally, the results of 

the item reliability test questions are the values acquired, which are the Person Reliability 

values and Item Reliability values. Valid or acceptable items must satisfy at least two of the 

three requirements; if they don't, they should be eliminated. If they do, they should be 

corrected [1]. The item measure, or item difficulty level, gives a complete view of each item's 

logit value. Information about the items sorted from those with the highest logit measure 

values to those with the lowest logit measure values is included in the output results. 

3 Results And Discussion 

3.1 Validity test 

 

Rasch modeling connects the test-takers' ability to the item parameters. The Winstep 

application was used to analyze the Rasch model. Before using the Rasch model for analysis, a 

few presumptions must be met, including the requirements for unidimensionality and local 

independence. The output item dimensionality displays the results of the Winstep program's 

unidimensionality test. Figure 1 displays the analysis's output results.

 

Fig. 1. The results of unidimensionality and local independence assumptions 

The actual value was 15.7%, as opposed to the 15.4% anticipated by the Rasch model, 

according to the findings of the construct validity study on the Raw variance explained by 

measures explained by empirical measurements, which are displayed in Figure 1. In this 

instance, the value that the Rasch model predicts and the validation of the empirical construct 

are nearly identical. If the Raw variance explained by measurements was more than 40%, the 

construct validation evaluation was considered extremely good. This study's examination of 

construct validity was deemed inadequate. However, all of the unexplained variance values 

that were found were 15%, which is considered poor. [1]. Because the chemistry teacher in 

this study did not conduct construct validation, construct validation was rated as inadequate. 

professors do not look to other chemistry professors for approval; instead, they develop their 

own questions. 

Furthermore, whether or not the item questions satisfy a number of rules used by Boone et al. 

with the aim to determine the validity of the question items using the Rasch model chooses the 

degree of conformity of the item questions. (Susdelina et al., 2018), specifically: 



 

 

 

 

The values of the following outfits were received: 

a) MNSQ (Mean Square): 0.5 < Outfit – MNSQ < 1.5; 

b) ZSTD (Z–Standard): –2.0 < ZSTD < +2.0; 

c) Pt Measure Correlation (Point Measure Correlation): 0.4 < Pt Measure Corr < 0.85 

The outfit means square (MNSQ), outfit z standard (ZSTD), and point measure correlation 

(PT MEASURE CORR) values are the criteria used to determine the amount of item fit, 

according to Boone et al. (2014). The findings of the MNSQ, ZSTD, and Pt Measure Corr 

outfits in Table 1 show the validity test results. 

Table 1. Results of Outfit MNSQ, ZSTD, and Pt Measure Corr 

Items  
Outfits 

PtMeasure Corr. Information 
MNSQ ZSTD 

1u 0.91 u -1,4 u 0.41 fit u 

2 u 1.04 u 0.5 u 0.27 fit u 

3 u 1.19 u 2,2 u 0.9 Misfit 

4 u 0.94 u -1.0 u 0.38 Fit u 

5 u 1.19 u 1.0 u 0.17 Fit u 

6u 1.26 u 1,2 u 0.08 Fit u 

7u 1.05 u 0.5 u 0.21 Fit u 

8u 1.22 u 1,6 u 0.17 Fit u 

9 u 0.92 u -0.3 u 0.40 Fit u 

10 u 1.21 u 0.8 u 0.18 fit u 

11 u 1,12 u 1,6 u 0.12 fit u 

12 u 0.81 u -1.9 u 0.52 fit u 

13 u 0.81 u -1.7 u 0.52 fit u 

14 u 0.84 u -2.0 u 0.48 fit u 

15 u 1.09 u 0.7 u 0.23 fit u 

16 u 1.11 u 1,6 u 0.17 fit u 

17 u 1.02 u u 0.2 u 0.29 fit u 

18 u 0.98 u -0,2 u 0.33 fit u 

19 u 1.02 u 0.4 u 0.26 fit u 

20 u 0.86 u -1.5 u 0.48 fit u 

21 u 0.88 u -1.0 u 0.45 fit u 

22 u 0.99 u -0.1 u 0.31 fit u 

23 u 1,13 u 0.7 u 0.14 fit u 

24 u 0.96 u -0,2 u 0.33 fit u 

25 u 0.93 u -0.6 u 0.40 fit u 

26 u 1.17 u 1.0 u 0.17 fit u 

27 u 1.07 u u 0.5 u 0.23 fit u 

28 u 0.98 u -0.1 u 0.30 fit u 

29 u 0.91 u -1,4 u 0.41 fit u 

30 u 1.06 u 1.0 u 0.22 fit u 

31 u 0.91 u -0.9 u 0.44 fit u 

32 u 0.97 u 0 u 0.25 fit u 

33 u 0.95 u -0,2 u 0.34 fit u 



 

 

 

 

Items  
Outfits 

PtMeasure Corr. Information 
MNSQ ZSTD 

34 u 0.94 u -0.7 u 0.38 fit u 

35 u 1,13 u 0.9 u 0.18 fit u 

36 u 0.96 u -0.4 u 0.31 fit u 

37 u 0.88 u -1.5 u 0.45 fit u 

38 u 1,6 u 2,2 u              -0.07 Misfit 

39 u 0.82 u -0.7 u 0.42 fit u 

40 u 0.89 u -1,4 u 0.44 fit u 

Based on Table 1, when viewed from the three criteria, there are 2 item items (13.33%) that 

are misfit, namely item numbers 3 and 38 which do not meet the MNSQ, ZSTD and Pt 

Measure Corr outfit requirements. The existence of outliers in the analysis causes the results 

of the suitability analysis of the items to be disturbed so that they become less reliable, 

therefore item numbers 7, 11, 17, 22, 24, and 38 need to be removed. Whereas for the other 39 

item items (86.67%) that only met one or two criteria were declared fit for the model [13], the 

item items only needed to be corrected [1]. 

 

3.2 Reliability Test 

 

Determining an instrument's reliability involves determining how consistently it measures 

when it is used on a regular basis. The Cronbach Alpha rating indicates the overall reliability 

value. The Person Reliability results can be used to ascertain the respondents' degree of 

consistency. In the meantime, the item reliability value is used to determine the quality per 

item in the instrument. If an item satisfies the requirements listed in Table 2, its quality from 

the reliability side of the item employs the Cronbach Alpha value. While the Rasch model's 

criteria for evaluating an item's dependability have an impact on person reliability as well, 

Table 3 illustrates these criteria in more detail [14]). 

Table 2. Reliability criteria in Rasch modeling 

Correlation coefficient Correlation Interpretation 

0.90 ≤ r ≤ 1.00 Very high Very good 

0.70 ≤ r ≤ 0.90 Tall Good 

0.40 ≤ r ≤ 0.70 Currently Pretty good 

0.20 ≤ r ≤ 0.40 Low Bad 

r < 0.20 Very low Very bad 

Table 3. Reliability criteria in Rasch modeling 

Reliability Value (Person/Item) Interpretation 

> 0.94 Special 

0.91 – 0.94 Very good 

0.81 – 0.90 Good 

0.67 – 0.80 Enough 



 

 

 

 

< 0.67 Weak 

The findings of the Rasch model reliability study on even semester final exam questions for 

chemistry courses are shown in Table 4. 

 

Table 4. The results of the reliability analysis 

Reliability Analysis Reliability Category 

Cronbach Alpha 0.75 Good 

Person Reliability 0.71 Enough 

Reliability Items 0.91 Very well 

The reliability score of 0.91 of the item puts it in the very excellent group, whereas the person 

reliability score of 0.71 placed it in the sufficient category, based on the results shown in 

Table 4., and the Cronbach alpha value of 0.75 puts it in the good group. As a result, it can be 

concluded that the instrument's component dependability is high. 

 

3.3 Difficulty Level of Question Items 

 

The item difficulty level determines how many respondents tend to answer the item correctly. 

In Rasch modeling, to see how difficult an item is based on the results of the Item Measure 

table. The log values for each item are shown in Item Measure, which are ordered from 

highest to lowest. The logit value is a measure of item difficulty. The more difficult the item 

is, the higher the logit value. If a question's degree of difficulty is proportionate, or balanced, 

then it is considered good. [4]. Four groups are identified by the distribution of the item's 

difficulty level (Erfan et al., 2020). Table 5 displays the findings of the distribution of the 

items' difficulty levels. 

Table 5. The results of the distribution of the difficulty level of the questions 

Degree of 

difficulty 
Measured Value Question Items 

Number of 

Question 

Items 

Percentage 

Very difficult Measure logs>0.82 7 1 3% 
Difficult 0.00 ≤ Measure logit ≤ 0.82 20, 32, 33 3 7.5% 

Currently –0.82 ≤ Measure logit ≤ 0.00 

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

11, 12, 13, 14, 15, 16, 

17, 18, 19, 21, 22, 23, 
24, 25, 26, 27, 28, 29, 

30, 31, 37, 38, 39, 40 

33 82% 

Easy Measure logs< –0.82 34, 35, 36 3 7.5% 

Items are examined using the Rasch model, where each item has a Measure logit value that 

indicates the degree of difficulty. Table 5 demonstrates that there are 1 item (3%) in the 

category of extremely tough objects, 3 item items (7.5%) in the category of difficult goods, 33 

item items (82%) in the category of moderate items, and 3 item items (7, 5%) in the category 

of very simple items. 



 

 

 

 

The number of students that successfully answered the item defined the item difficulty level 

category. The Wright map's distribution map of person-item associations can also be used to 

view logit values. Combining the logit values for item and person measures results in the map 

shown in the table. The Wright map displays the logit item value on the right side and the logit 

person value on the left. 

Figure 2 illustrates that there is no discernible variation in the pupils' aptitude levels when it 

comes to answering questions. Their location on the map is rather near to other pupils' 

positions, which is indicative of this. The item's logit value is explained by the Wright map on 

the right. This figure reveals that item S10 is a question with a very challenging level of 

difficulty. As a result, there is little chance that pupils will correctly answer this question. [15]. 

On the other hand, item S4 is a question with a very simple difficulty level. This is further 

demonstrated by the percentage of students who answered item S4 correctly (137 out of 222 

total students did so). if the logit values of the item questions are the same. 



 

 

 

 

 

Figure 2. Distribution of student abilities and item difficulty questions (person-item map) 

4 Conclusion 

The following conclusions can be made in light of the item item analysis results utilizing the 

Rasch model analysis: The questions are 95% valid and 5% invalid in terms of validity; their 

Cronbach alpha value is 0.75, placing them in the good category; their Person Reliability 

value is 0.71, placing them in the sufficient category; and their Item Reliability value is 0.91, 

placing them in the very good category; according to the guidelines for creating questions, the 

distribution of the item items' difficulty level is as follows: 1 item item (3%) is in the very 

difficult category, 33 item items (82%) fall into the medium group, 3 item questions (7.5%) 



 

 

 

 

fall into the easy category, and 3 item items (7.5%) fall into the difficult category. Thirty-three 

out of the forty questions in the Rasch item analysis were deemed suitable for use as a 

measure of students' HOTS. 
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