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Abstract: This study aims to analyze the characteristics of the Integrated Science question 
item. This is quantitative descriptive research. The research subjects were 90 students of 
class VIII Junior High School in the high, medium, and low categories in Surakarta City. The 
characteristics of the items were analyzed using the Winstep® program with the Rasch 
Model. Based on data analysis, the results obtained are: 1) the validity of conformity level 
of the items is valid; 2) the reliability value of the students was 0,79 which was sufficient, 
the reliability of the items was 0,93 which was very good, and the reliability between the 
students and the items (Alpha Cronbach) was 0,81 which was very good; 3) the value of 
separation item > value separation of students; 4) the distribution of the difficulty level of 
the items is generally in the medium category; and 5) the discriminating power of the 
questions in the very good category is 35%, 25% in the good, 30% in the moderate, and 10% 
in the unable to discriminate category. Thus, it can be concluded that the analysis of the 
characteristics of the Integrated Science question items using the Rasch Model is considered 
good. 
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Introduction 

The learning process is a teaching and learning activity that involves patterns and processes of 
interaction between teachers and students in the context of implementing educational programs 
(Rooijakkers et al, 1991). There are several elements supporting learning activities, one of which is an 
evaluation tool. Evaluation of learning outcomes is an important element and the process cannot be 
separated from learning activities, because it aims to monitor the learning process, progress, and 
improve learning outcomes as well as to assess and measure the level of competency achievement of 
students (BNSP, 2009). 

The exam is a procedure of learning evaluation carried out by the teacher on the knowledge and 
skills of students to find out their performance achievements. In exams, there are many types of 
questions that can be used by teachers to measure students' abilities, one of the most frequently used 
is multiple choice questions. However, it turns out that the usual multiple-choice questions still have 
some weaknesses. For this reason, the researcher modified this multiple-choice question to become a 
Two-Tier Multiple-Choice question. The questions used as evaluation tools also need to be analyzed to 
see the quality of the questions and to identify deficiencies in each item made by the teacher (Arikunto, 
2012). 

Item analysis is an activity carried out to examine each item through gathering information from 
students' answers in order to obtain quality questions before the questions are used (Ratumanan & 
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Laurens, 2011). Item analysis can be done qualitatively (content and form) and quantitatively (statistics). 
Quantitative analysis includes analysis of validity, reliability, level of difficulty, discriminating power, and 
distractor index of questions (Rahayu et al, 2014). Valid test items indicate that the instrument can be 
used to measure students' abilities. A reliable instrument is an instrument which when tested on the 
same object at different times will show the same results (Indrawan & Jalilah, 2021). Meanwhile, the 
level of difficulty and discriminating power of questions relates to the ability of students to answer 
questions properly and correctly. 

This study aims to analyze Integrated Science question items using the Rasch Model. Rasch 
modeling can be used to measure quantitative analysis directly based on the probability principle that 
exists through the logarithmic function (Tennant et al, 2004). This aims to produce measurements with 
the same intervals called logit. Rasch modeling was chosen for the item analysis tool because it has 
several advantages that are not shared by other item analysis. The advantages possessed by the Rasch 
Model include: 1) being able to predict missing data, which is based on a systematic response pattern; 
2) capable of producing standard error measurement values for the instruments used which can 
increase the accuracy of calculations; and 3) calibration which is carried out simultaneously in three 
aspects, namely measurement scale, person, and item (Sumintono, & Widhiarso, 2015). 

The Rasch Model is very suitable for use in this study because it can evaluate the ability of 
Integrated Science item questions on students. The use of the Rasch Model is more effectively applied 
than the classical analysis (Fisher, 1993). Based on the explanation above, this paper aims to analyze 
the characteristics of the Integrated Science test items in one junior high school in Surakarta using the 
Rasch Model in terms of validity, reliability, level of difficulty, discriminating power, and the distractor 
index of the items. 

Method 

Data Source 

The research method uses a quantitative descriptive method. The focus of the research was on 
Junior High School Integrated Science questions which totaled 40 questions consisting of 20 tier 1 
questions and 20 tier 2 questions. The research subjects were 90 students of grade 8 junior high school 
in Surakarta City. 

Analysis Method 

Data analysis used quantitative descriptive analysis techniques. The data studied were then 
analyzed using the Rasch Model with the Winstep® application version 3.73. The analysis of the items 
produced by the Rasch Model is in the form of an analysis of validity, reliability, level of difficulty, and 
the discriminating power of the items as well as the distractor index. 

 

Results and Discussion 

The results and discussion section contains research findings obtained from the research data 
and hypotheses, the discussion of research results and comparison with similar theories and/or similar 
research. The results and discussion section can be divided into several sub-sections. 

Validity 

There are two types of validity analysis generated by Winstep®, namely construct and content 
validity. Content validity itself consists of the suitability level of the item which serves to see the quality 
of the item's suitability level with the model. The suitability level of the item is determined from the 
criterion value [8] as follows:  
1. Accepted Outfit Mean Square (MNSQ) score: 0,5 < MNSQ < 1,5. 
2. Accepted Outfit Z-Standard (ZSTD) score: -2,0 < ZSTD < +0,2. 
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3. Accepted Point Measure Correlation (Pt Measure Corr) score: 0,4 < Pt Measure Corr < 0,85. 
An item can be said to be a fit question if it meets at least 2 of the criteria above and is corrected 

if it only meets 1 criterion and must be discarded if none of the criteria can be met by the item. The 
suitability value of the item is strongly influenced by the amount of data. The larger the sample used, 
the better the suitability level. The suitability level of the items in the current data analysis is shown in 
the output tables of item fit presented in Table 1. 

Table 1. The results of the validity analysis of the suitability level of the items 

No Item Outfit MNSQ Outfit ZSTD Pt Mean Corr Note 

1. S7B 1.25 2.0 0.21 

Infit Item 

2. S15A 1.23 1.9 0.17 
3. S12A 1.20 1.6 0.24 
4. S8A 1.13 0.5 0.23 
5. S20B 1.13 1.0 0.27 
6. S2B 1.01 0.1 0.22 
7. S15B 1.12 1.1 0.27 
8. S1B 1.08 0.7 0.27 
9. S11B 1.10 1.0 0.28 

10. S8B 1.09 0.4 0.22 
11. S17A 1.09 0.8 0.31 
12. S16B 1.05 0.4 0.30 
13. S13B 1.04 0.4 0.31 
14. S9A 0.97 -0.1 0.32 
15. S12B 0.97 -0.2 0.37 
16. S6A 1.01 0.2 0.40 
17. S16A 1.00 0.1 0.28 
18. S4A 0.83 -0.1 0.22 
19. S9B 0.91 -0.5 0.39 
20. S18A 0.87 -0.6 0.39 
21. S10A 0.80 -0.5 0.35 
22. S10B 0.67 -0.9 0.35 
23. S1A 0.93 -0.6 0.43 
24. S14B 0.84 -1.1 0.45 
25. S2A 0.79 -0.4 0.33 
26. S13A 0.81 -1.2 0.46 
27. S7A 0.90 -0.8 0.48 
28. S6B 0.88 -1.1 0.51 
29. S5B 0.64 -1.1 0.43 
30. S19B 0.61 -1.1 0.42 
31. S17B 0.86 -0.7 0.51 
32. S14A 0.76 -1.6 0.52 
33. S5A 0.74 -1.4 0.50 
34. S18B 0.74 -1.6 0.53 
35. S19A 0.56 -1.3 0.47 
36. S4B 0.70 -2.4 0.62 
37. S3B 1.41 2.2 0.18 
38. S3A 1.39 2.2 0.15 

Outfit Item 39. S11A 1.33 2.7 0.09 

40. S20A 1.30 2.4 0.23 

 
Based on the criteria for the suitability level of the items, Table 1 shows that the results of the 

validity analysis of the suitability level of the items from 40 Integrated Science questions consisting of 
20 tier 1 questions and 20 tier 2 questions obtained as many as 37 questions declared infit because 
they met at least 2 criteria for item suitability levels be it the MNSQ outfit, ZSTD outfit, or Pt Mean Corr. 
Questions that have been declared infit above can be assessed as appropriate and quality items 
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because they can guarantee the level of understanding of students. Meanwhile, 3 questions were 
declared as unfit questions because they only met 1 good item suitability level criteria. Even so, the 3 
questions that were declared outfit could still be used for further trials, if they had been corrected first. 

Reliability 

Rasch modeling can also carry out analysis into three aspects, namely aspects of the item, person, 
and instrument in more detail. This can guide and facilitate teachers in the process of making questions 
and in taking appropriate, logical and scientific policies based on the guidelines for instrument quality 
criteria [8] as follows: 
1. Person dan item measure shows the average value of students and item questions. The lowest value 

indicates the level of ability of students and the lowest questions are questions that are close to a 
logit value of 0.0. 

2. Alpha Cronbach Score is the value used to measure the reliability between the person and the 
question item. The criteria used: 

< 0,5 : very poor. 
0,5 – 0,6 : poor. 
0,6 – 0,7 : moderate. 
0,7 – 0,8 : good. 
> 0,8 : very good. 

3. Person reliability and item reliability Scores is the value of the reliability of students and the value 
of the item reliability questions. Category used: 

< 0,67 : weak. 
0,67 – 0,8 : moderate. 
0,81– 0,9 : good. 
0,91 – 0,94: very good. 
> 0,94 : outstanding. 

4. Separation is a grouping of students and items. The greater the separation value, the better the 
quality of the instrument in all respondents (students) and items. This is because these questions 
can identify groups of respondents and groups of items. 

The reliability of the items using the Winstep® program is shown through a statistical summary. 
The results of the summary statistics can be seen in Table 2. 

Table 2. Student reliability value and question items 
Variable SD Reliability α Cronbach 

Students 0.80 0.79 
0.81 

Items  0.98 0.93 

 
Table 2. Shows the results of the student's reliability value of 0.79 which implies that the 

student's reliability is in the moderate category because it is in the range of 0.67 – 0.80. Student 
reliability aims to measure the consistency of students' answers. So that when viewed from the results 
of the reliability of students, the consistency of students' answers is considered moderate. Meanwhile, 
the item reliability value was 0.93, which means that the item reliability was very good because it was 
in the range of 0.91 – 0.94. Cronbach's α value is 0.81. The value of 0.81 indicates that the reliability 
value of Cronbach's α is included in the good category, because the range of values is in the range of 
0.80 – 0.90. Thus, based on Cronbach's α value, it can be stated that there is good interaction between 
students and the items. The results of the reliability analysis can be concluded that, although the 
consistency of students' answers is considered sufficient, the quality of the items is very good, thus 
creating good interaction between students and the items. 

Level of Difficulty 

The item difficulty level (item measure) provides a detailed display of the logit value of each item. 
The output results from the table generated from Winstep® provide information about the items whose 



Journal of Environment and Sustainability Education, 1(1), 2023, 7-19 

11 

results are sorted from those with the highest logit measure value to the lowest one. This shows that 
the questions are sorted from the most difficult item to the easiest item. The grouping of the difficulty 
level of the questions can be determined based on the average logit value added to the standard 
deviation (SD) value obtained. This value is useful for identifying groups of items (separation). The item 
separation value obtained is 2.61. The grouping of item items can be determined through Equation (1) 
below. 

𝐻 =  
[(4 𝑥 SEPARATION)+1]

3
                     (1) 

Note: 
H: Level score (grouping) 
Separation: Respondent separation value 
 

From the above equation, it is obtained: 

𝐻 𝑖𝑡𝑒𝑚 =  
[(4 𝑥2,61)+1]

3
 =

11,44

3
 = 3,81    

The 𝐻 𝑖𝑡𝑒𝑚 value is 3.81 which is rounded to 4. This implies that the item separation is of good 
value because it can divide the questions into 4 groups, namely, very high, high, easy, and very easy. 

The distribution of item difficulty levels in detail can be seen in the item measure output. From 
the output of this measure item, the average logit measure value and the SD value are obtained. In the 
Rasch model, there are four categories of measure (SD) values as determinants of the difficulty level of 
the items [8], namely: 

< -1  : very easy item 
-1 sampai 0 : easy item 
0,1 sampai 1 : difficult item 
> 1  : very difficult item 
The average value of the logit measure and SD values were 0.00 and 1. From the SD results 

obtained, it can be concluded that the difficulty level of the items is in the difficult category. A summary 
of the results of the item measure against the difficulty level of the item is presented in Table 3. 

Table 3. The results of the item measure the difficulty analysis of the items 

Item Statistic Measure Note  

Mean  0.00 
Difficult Items 

SD 1.00 

 
While the grouping of item difficulty levels in detail can be seen in Table 4. 

Table 4. Item difficulty level group 
Logit value Item Category % 

< -1 S4A, S2A, S19B, S19A, S10B, S8A, S16A, S10A, S8B, S5B  Very Easy 25 
-1 – 0  S2B, S18A, S5A, S9A, S18B, S3A, S14A, S13A, S9B, S14B Easy  25 

0.1 – 1  S20B, S7A, S20A, S16B, S7B, S12B, S1A, S1B, S17A, S11A, S13B, S11B, S15B, S6A,  Difficult  35 
> 1 S6B, S15A, S12A, S4B, S3B, S17B Very Difficult 15 

Total  100 

 
The results of grouping the level of difficulty of the items in Table 4 confirm the validity of the 

results obtained in Table 3 which states that the level of difficulty of the items is in the difficult category. 
According to the Rasch model, the level of difficulty of items like this is included in the poor category 
because the items tend to lead to the difficult category even though the percentage shown is only 35% 
of questions, around 14 questions. Meanwhile, 25% had very easy and easy category questions with 
10 questions each. 15% of the questions were in the very difficult category with a total of 6 questions. 
With this Rasch modeling, information about the level of difficulty of the items can be provided in detail 
(Curtis, & Boman, 2007). In addition, through the Rasch model it is also highly recommended as a data 
analysis tool in the field of Education, especially in analyzing items to obtain good problem instruments 
and can measure the level of understanding of students in detail (Ismail et al, 2010). 
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In addition to grouping categories, at the level of difficulty of the items, the Rasch modeling can 
also analyze between students and the items. The grouping of students is determined by the results of 
separation through the calculation of equation (1). Student separation value is 1.97. From equation (1), 
it is obtained: 

𝐻 𝑠𝑡𝑢𝑑𝑒𝑛𝑡 =  
[(4 𝑥1,97)+1]

3
 =

8,88

3
 = 2,96  

The 𝐻 𝑠𝑡𝑢𝑑𝑒𝑛𝑡 value is 2.96 which is rounded to 3. This implies that the separation of students is of 
good value because it can divide students into 3 abilities, namely high, middle, and low abilities. The 
distribution of students' abilities in detail can be seen on the variable maps. 

The results of the analysis between students and the items are presented in Table 5. 

Table 5. Results of analysis on students and items 

Category Student Total % 

Low 
ability  

85P, 79L, 64L, 44P, 69L, 68L, 32P, 88P, 84P, 86P, dan 65P 11 12 

Middle 
ability 

75P, 17L, 70L, 36P, 15P, 6P, 80L, 78P, 73L, 72L, 45L, 41P, 77L, 66L, 60L, 89L, 82L, 
71P, 63P, 58L, 55L, 53L, 34P, 61P, 74L, 57P, 56L, 48P, 39P, 38L, 35L, 10L, 83P, 81P, 
62P, 49L, 40P, 33L, 50L, 47P, 43P, 31P, 16P, 76P, 59P, 46L, 22L, 19L, 27P, 14L, 2P, 1L, 
87P, 52P, 37P, 26P, 23P, 20L, 5P, 90P, 67P, 51P, 28P, 24P, 18P, 11P, 54P, dan 4P 

69 77 

High 
ability   

7P, 30L, 21P, 8P, 42P, 9L, 3P, 13L, 29P, 12L 10 11 

Total  100 

 
The results of the analysis between students and the items above are proof of confirmation of 

the results of the reliability of students and implies that the abilities possessed by students are 
dominated by middle abilities with a percentage of 77% while the rest are spread over students with 
high abilities of 11% and low abilities. 10%. Thus, stating that the ability of students to answer questions 
correctly is quite good because students have understood the concept of the material intended in the 
questions correctly. This is one of the advantages of using the Rasch Model to analyze the items, namely 
that we can measure the level of differences in students' ability to answer the given item (Andersen, 
1973). 

Discriminating Power 

The determination of the discriminating power of the items in Rasch is seen from the value of 
the S.E Model and to find out the distribution of the discriminating power of the items can be 
determined through the value of the Point Measure Correlation (Pt Measure Corr). The discriminating 
power of the items is considered good if the Model S.E value is < 1 logit. The Point Measure Correlation 
(Pt Measure Corr) value is accepted if the value ranges from 0.4 < Pt Measure Corr < 0.85. The results 
of the S.E model and Point Measure Correlation (Pt Measure Corr) [8] can be seen in Table 6. 

Table 6. Result of S.E model and point measure correlation 

No. S.E Model PT-Measure Corr. Item 

1. 0.25 0.51 S17B 
2. 0.25 0.18 S3B 
3. 0.24 0.62 S4B 
4. 0.23 0.24 S12A 
5. 0.23 0.17 S15A 
6. 0.23 0.51 S6B 
7. 0.23 0.40 S6A 
8. 0.23 0.27 S15B 
9. 0.23 0.28 S11B 

10. 0.23 0.31 S13B 
11. 0.23 0.09 S11A 
12. 0.23 0.31 S17A 
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No. S.E Model PT-Measure Corr. Item 
13. 0.23 0.27 S1B 
14. 0.23 0.43 S1A 
15. 0.23 0.37 S12B 
16. 0.23 0.21 S7B 
17. 0.23 0.30 S16B 
18. 0.23 0.23 S20A 
19. 0,23 0,48 S7A 
20. 0,23 0,27 S20B 
21. 0,24 0,45 S14B 
22. 0,24 0,39 S9B 
23. 0,24 0,46 S13A 
24. 0,24 0.52 S14A 
25. 0,24 0,15 S3A 
26. 0,25 0,53 S18B 
27. 0,25 0,32 S9A 
28. 0,25 0,50 S5A 
29. 0,25 0,39 S18A 
30. 0,26 0,22 S2B 
31. 0,31 0,43 S5B 
32. 0,31 0,22 S8B 
33. 0,31 0,35 S10A 
34. 0,31 0,28 S16A 
35. 0,33 0,23 S8A 
36. 0,33 0,35 S10B 
37. 0,33 0,47 S19A 
38. 0,33 0,42 S19B 
39. 0,36 0,33 S2A 
40. 0,43 0,22 S4A 

 
The results in Table 6. show that the S.E model has a value of < 1 logit. This explains that the 

discriminating power of the items is stated to be good. Meanwhile, the distribution of the 
discriminating power of the items can be seen from the various Point Measure Correlation values. The 
classification of Point Measure Correlation values is divided into 4 groups (Alagumalai et al, 2005). 
namely: 
1. > 4  : very good 
2. 0,3 – 0,39  : good 
3. 0,2 – 0,29  : moderate 
4. 0,0 – 0,19 : unable to discriminate 
5. < 0  : need item inspection 

The distribution of discriminating power items in more detail is presented in Table 7. 

Table 7. The distribution of the items discriminating power 

PT-Measure Corr Value Number of Items Category % 

> 0,4 14 questions (S17B, S4B, S6B, 
S6A, S1A, S7A, S14B, S13A, 
S14A, S18B, S5A, S5B, S19A, 
dan S19B) 

Very good  35 

0,3 – 0,39  10 questions (S2A, S10B, 
S10A, S18A, S9A, S9B, S16B, 
S12B, S17A, dan S13B)  

Good 25 

0,2 – 0,29   12 questions (S12A, S15B, 
S11B, S1B, S7B, S20A, S20B, 
S2B, S8B, S16A, S8A, dan S4A) 

Moderate 30 
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0,0 – 0,19  4 questions (S3B, S15A, S11A, 
dan S3A) 

Unable to discriminate 10 

Total  100 

 
From the results of Table 7, the distribution of the discriminating power of the items is clearer 

and more detailed. The results from Table 7. show that 35% of the item's discriminating power is in the 
very good category, 25% is good, 30% is moderate, and 10% is unable to discriminate. Based on the 
data analysis, it appears that the percentage results for the good category are lower than the moderate 
category. This is because the ability of the majority of students is in the moderate group category while 
the difficulty level of the items is in the difficult category. So that the interaction between students and 
the items is also in the moderate category, and causes the greater percentage of discriminating power 
in the moderate category. 

Distractor Index 

The index of distractors or distractor index in the Rasch Model can be determined through the 
value of average ability. The distractor index is declared to function properly if the score value is 0 and 
the average ability is positive, and there is no (*) sign (Sumintono & Widhiarso, 2015). Based on the 
analysis using the Rasch Model, the results of the distractor index can be seen in Table 8. 

Table 8. Result of distractor index 

Item Data Code Score Value Average Ability 

S3B 

A 
B 
D 
C 

0 
0 
0 
1 

0.31 
0.73 
0.74 
1.05 

S3A 

C 
A 
D 
B 

0 
0 
0 
1 

0.16 
0.73 
0.74 
0.89 

S11A 

D 
C 
B 
A 

0 
0 
0 
1 

-0.49 
0.34 
0.97 

0.87* 

S20A 

A 
D 
B 
C 

0 
0 
0 
1 

0.47 
0.48 
0.80 
0.98 

S7B 

D 
C 
B 
A 

0 
0 
0 
1 

-0.19 
0.25 
0.81 
0.96 

S15A 

D 
C 
A 
D 

0 
0 
0 
1 

0.43 
0.55 
0.79 
0.99 

S12A 

D 
C 
A 
B 

0 
0 
0 
1 

0.36 
0.47 
0.87 
1.06 

S8A 

C 
A 
D 
B 

0 
0 
0 
1 

-0.81 
0.39 
0.56 
0.87 

S20B A 0 0.09 
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Item Data Code Score Value Average Ability 

C 
B 
D 

0 
0 
1 

0.67 
0.88 
0.98 

S2B 

D 
A 
C 
B 

0 
0 
0 
1 

0.14 
0.17 
0.61 
0.91 

S15B 

 
A 
B 
D 
C 

0 
0 
0 
0 
1 

0.02 
0.27 
0.28 
0.86 
1.06 

S1B 

D 
C 
B 
A 

0 
0 
0 
1 

0.19 
0.38 
0.75 
1.01 

S11B 

B 
D 
C 
A 

0 
0 
0 
1 

0.01 
0.14 
0.86 
1.04 

S8B 

B 
A 
D 
C 

0 
0 
0 
1 

-0.24 
0.17 
0.70 
0.80 

S17A 

A 
C 
B 
D 

0 
0 
0 
1 

0.23 
0.67 
0.67 
1.05 

S16B 

A 
B 
C 
D 

0 
0 
0 
1 

0.03 
0.62 
0.68 
1.03 

S13B 

B 
C 
D 
A 

0 
0 
0 
1 

0.24 
0.68 
0.98 
1.06 

S9A 

D 
B 
A 
C 

0 
0 
0 
1 

-0.14 
0.19 
0.55 
0.98 

S12B 

C 
D 
A 
B 

0 
0 
0 
1 

-0.48 
0.23 
0.47 
1.08 

S6A 

A 
B 
D 
C 

0 
0 
0 
1 

-0.41 
0.52 
0.57 
1.19 

S16A 

C 
D 
B 
A 

0 
0 
0 
1 

-0.30 
0.37 
0.46 
0.90 

S4A 
C 
B 
D 

0 
0 
0 

∞ 
-0.19 
0.20 
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Item Data Code Score Value Average Ability 

A 1 0.85 

S9B 

B 
D 
A 
C 

0 
0 
0 
1 

01.4 
0.30 
0.31 
1.04 

S18A 

D 
B 
C 
A 

0 
0 
0 
1 

-0.41 
0.14 
0.45 
1.01 

S10A 

D 
B 
C 
A 

0 
0 
0 
1 

-0.34 
-0.05 
0.41 
0.92 

S10B 

A 
B 
C 
D 

0 
0 
0 
1 

-0.15 
-0.11 
0.64 
0.91 

S1A 

B 
A 
C 
D 

0 
0 
0 
1 

0.30 
0.38 
0.48 
1.14 

S14B 

B 
A 
D 
C 

0 
0 
0 
1 

0.03 
0.15 
0.45 
1.09 

S2A 

A 
B 
D 
C 

0 
0 
0 
1 

-0.33 
-0.27 
1.49 

0.90* 

S13A 

A 
C 
D 
B 

0 
0 
0 
1 

-1.07 
0.18 
0.38 
1.08 

S7A 

A 
C 
B 
D 

0 
0 
0 
1 

0.11 
0.28 
0.54 
1.14 

S6B 

A 
B 
C 
D 

0 
0 
0 
1 

-0.07 
0.28 
0.58 
1.34 

S5B 

C 
A 
B 
D 

0 
0 
0 
1 

-0.41 
-0.05 
0.16 
0.95 

S19B 

B 
A 
C 
D 

0 
0 
0 
1 

-0.40 
-0.23 
-0.06 
0.94 

S17B 

A 
C 
D 
B 

0 
0 
0 
1 

0.44 
0.49 
0.58 
1.53 

S14A 
A 
C 

0 
0 

-0.58 
-0.13 
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Item Data Code Score Value Average Ability 

B 
D 

0 
1 

0.54 
1.11 

S5A 

D 
A 
B 
C 

0 
0 
0 
1 

-0.30 
0.08 
0.09 
1.07 

S18B 

B 
A 
C 
D 

0 
0 
0 
1 

-0.11 
0.17 
0.19 
1.11 

S19A 

A 
C 
D 
B 

0 
0 
0 
1 

-0.62 
-0.29 
-0.19 
0.95 

S4B 

C 
B 
A 
D 

0 
0 
0 
1 

-0.04 
0.07 
0.49 
1.54 

 
Table 8 provides the results of the analysis of the distractor index. The answer option with a score 

value of 1 means that it is in accordance with the answer key, while average ability is used to see the 
performance of the answer options and the answer key to the item with answers that also do not work 
well. The answer options are said to have performance as an effective distractor index if the average 
ability is not negative, and answer keys can also work well if the average ability is marked (*). From the 
data presented in Table 8, the results obtained are several answer options that are still not functioning 
properly as distractor index and there are two answer keys that are also not working optimally. The 

performance of the distractor index and the answer key is summarized in Table 9. 

Table 9. Summary of the performance of the distractor index and answer keys 

Distractor Index 

No  Item Answer Note  

1. S11A D 

Not an effective distractor index 

2. S7B D 
3. S8A C 
4. S8B B 
5. S9A D 
6. S12B C 
7. S6A A 
8. S16A C 
9. S4A B 

10. S18A D 
11. S10A A, B 
12. S10B C, A 
13. S2A A, B 
14. S13A A 
15. S6B A 
16. S5B C, A 
17. S19B B, A, C 
18. S14A A, C 
19. S5A D 
20. S18B B 
21. S19A A, C, D 
22. S4B C 

Key Answer 

No. Item Answer Note  
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1. S11A A 
Not an effective distractor index 

2. S2A C 

 
Based on the results of the performance summary of the distractor index and the answer key in 

Table 9, it can be interpreted that there are still many answer options that do not function properly as 
a distractor index. There are 22 questions whose answer options still do not function effectively as a 
distractor index, both items at tier 1 and tier 2. This can be seen from Table 8. The data shows that the 
answer options for the 22 items have a negative average ability. This can happen because the group of 
students who have middle and high abilities choose more of these answer options compared to 
students who have low abilities. In this analysis, there were 2 questions whose answer keys also did 
not work well, because many students were distracted by other answer options. In question 2A, many 
students chose option D rather than the answer key itself contained in option C. The same thing was 
also found in question 11A, option A (as the answer key) had a lower average ability compared to option 
B. The theory of average ability in answer key options is worth more than the average ability of other 
options. However, the results of the analysis obtained state that the value of the average ability of the 
other answer options is greater than the value of the average ability of the answer options that serve 
as the answer key. This is what causes the average ability value of the answer keys for the two questions 
to be marked (*) which means that the performance ability of the answer options in these two 
questions is not optimal as an answer key. 

Conclusion 

Analysis of the Integrated Science items in Grade 8 Middle School obtained the results of the 
validity of the suitability level of the items as many as 37 infit questions and 3 outfit questions. Student 
reliability 0.79 means moderate, item reliability 0.93 means very good, and Alpha Cronbach reliability 
0.81 means very good. So, the general interaction between students and the items is very good. The 
distribution of the difficulty level of the questions is as much as 5% very difficult, 15% difficult, 55% 
moderate, 22.5% easy, and 2.5 very easy. Therefore, overall, this question is included in the moderate 
category. The discriminating power of the items had various results, 35% of the items had very good 
discriminating power, 25% of the items were good, 30% of the items were moderate, and 10% of the 
items are unable to discriminate. Overall, the discriminating power of this item is in the very good 
category. The distractor index also works fine. The conclusion that can be drawn is that the analysis of 
the characteristics of the Integrated Science items using the Rasch Model is stated to be valid, reliable, 
the level of difficulty and the discriminating power of the items is very good, and the distractor index 
also functions well. For this reason, the Integrated Science questions meet the criteria as good 
questions. 
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