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A B S T R A K 

Kemampuan literasi sains siswa di Indonesia sangat memprihatinkan, 
penyebabnya adalah siswa tidak terbiasa mengerjakan soal-soal yang 
berbasis literasi sains maka perlu adanya instrument penilaian 
terstandar berbasis literasi kimia yang mampu mengukur taraf 
ketercapaian identifikasi ilmiah dan menginterpretasi pembelajaran 
sains/kimia. Tujuan penelitian ini adalah mendeskripsikan karakteristik 
butir instrument penilaian berbasis literasi kimia materi laju reaksi 
dengan pendekatan teori tes klasik. Jenis penelitian adalah deskriptif 
kuantitatif. Subjek penelitian sebanyak 80 siswa kelas XI MIPA SMA 
Negeri 4 Takalar. Data dianalisis menggunakan program ITEMAN 4.3. 
Berdasarkan hasil analisis diproleh koefisien reliabilitas sebesar 0,834, 
tingkat kesukaan 87% butir soal berada pada kategori sedang, dan 13% 
berada pada kategori sukar. Uji daya beda, sebanyak 73% butir soal 
berada pada kategori sangat baik, dan untuk uji distaktor, 93% dari 
keseluruhan butir soal telah menunjukkan distraktor yang berfungsi 
dengan baik, sehingga dapat disimpulkan bahwa secara keseluruhan 
butir soal memiliki reliabilitas yang tinggi dan karakteristik butir yang 
baik. 
 
A B S T R A C T 

The science literacy skills of students in Indonesia are very concerning, 
the cause is that students are not accustomed to working on questions based on science literacy, so it 
is necessary to have a standardized assessment instrument based on chemical literacy that can 
measure the level of achievement of scientific identification and interpret science/chemistry learning. 
This study aimed to describe the characteristics of chemical literacy-based assessment instrument items 
of reaction rate material with a classical test theory approach. The type of research is descriptive 
quantitative. The research subjects were 80 class XI MIPA SMA Negeri 4 Takalar students. Data were 
analyzed using the ITEMAN 4.3 program. Based on the results of the analysis, a reliability coefficient of 
0.834 was obtained, the level of favorability of 87% of the items was in the moderate category, and 13% 
was in the difficult category. In the difference test, as many as 73% of the items are in the very good 
category, and for the distractor test, 93% of all items have shown distractors that function properly, so it 
can be concluded that overall the items have high reliability and good item characteristics.

 
 
1. INTRODUCTION 

People who have knowledge and can apply their knowledge to solve problems in real life are called 
science-literate people (Bond, 1989). Therefore, the achievement of a science-literate generation has 
become a demand of the times (Atika et al., 2019; DeBoer, 2000; Dewi et al., 2022; Zahro, 2019). Literacy 
competence is one of the most important pillars of science and technology development, especially in 
education (Chasanah et al., 2022; Rusilawati, 2018). This is also in line with Kemendikbud (2017) that one 
of the fundamental abilities that can succeed in Indonesia’s development in the 21st century is to have 
science literacy competencies. Chemistry is also known as the center of science to be the basis for science 
technology and industry (Chang, 2010) so chemical literacy is the basis or part of science literacy (Rahayu, 
2017; Mozeika & Bilbokaite, 2010). There are many benefits felt when students are trained with chemical 
literacy-based learning, one of which is that students will get used to solving real-life problems with 
scientific thinking and methods, not easily consumed by hoax news, and will contribute positively to the 
surrounding environment (Imnasari et al., 2018). Science literacy views the importance of thinking and 
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action skills that involve mastery of thinking in recognizing and addressing social issues (Pratiwi et al., 
2019; Mayasari & Paidi, 2022). This is reinforced by Agustiawan & Puspitasari (2019) that science literacy 
is directly correlated with the formation of a generation that has strong scientific thinking and attitudes in 
acting and making decisions based on thoughts that can be justified through scientific evidence.  In chemical 
literacy, there are four domains including chemical content knowledge, chemistry in context, higher-order 

learning skills, and affective aspects.(Cigdemoglu & Geban, 2015; OECD, 2015).  
However, the current problem is the acquisition of Indonesia's science literacy level during the 12 

years of participation is always ranked in the bottom fifth. Nonetheless, an understanding of science literacy 
plays a very important role in assessing the quality of education (Fuadah et al., 2017). Based on the Trends 
in International Mathematics and Science Study (TIMSS) data, the science literacy scores of students in 
Indonesia for 5 measurements were 492, 510, 471, 426, and 397 respectively. As for the PISA report 
published on 3 December 2019, Indonesia's ranking in terms of reading ability is 72 out of 77 countries, and 

science ability, ranked 70 out of 78 countries (OECD, 2018). Windyariani et al (2017) explained that the 
understanding of science education that aims to develop students' science literacy seems to be less well 
understood by science teachers. The learning process and evaluation methods used are still traditional and 
focus on understanding concepts, so students have not been trained in science literacy skills (National 
Research Council, 1996; Ridwan et al., 2013). This is reinforced by Utami et al (2022) who explained that 
the low ability of science literacy is due to students not being accustomed to solving tests or questions 
related to science process skills. Furthermore, Wahyuni & Yusmaita (2020) also mentioned that the cause 
of the low science literacy scores of Indonesian students in PISA is that students are not accustomed to 
solving discourse-based problems, besides that the assessment and the learning process at school also tend 
not to support students in floating science literacy skills. So far, test instruments have only focused on 
content, not on science literacy such as the application of science in everyday life, critical thinking to solve 
problems, and some science process skills (Putri, 2020). Based on the results of research 78% of chemistry 
teachers do not understand the true meaning of chemical literacy (Fahmina et al., 2019). Teachers still think 
that chemical literacy competence is the ability to read chemical literature, both from printed books and 
from the internet. This misunderstanding of chemical literacy results in the use of chemical literacy-based 
instruments that are still underused. 

The fact that the level of chemistry ability of students varies requires a standardized instrument 
based on chemical literacy that can measure the level of achievement of Scientific Identification, and 
interpret science learning (Chasanah et al., 2022). One of the elements that must be considered in the 
assessment is to try and ensure that the assessment results accurately describe the ability of students (Tim 
Pusat Penilaian Pendidikan, 2019). An assessment is called accurate if the assessment results contain as 
little error as possible (Guntur, 2014). To get results that accurately describe the ability of students, the 
quality of the test instruments used must be valid, reliable, and have good item parameters. So it is necessary 
to analyze the items empirically (Purwati et al., 2021). Empirical item analysis aims to obtain information 
about the characteristics of each item (Elviana, 2020; Gusmizain, 2022). Analysis of items empirically can 
be done with two approaches, namely with the classical test theory approach and modern theory or item 
response theory (Retnawati, 2016) Item analysis in this study uses a classical test theory (CTT) approach.   

Classical test theory, also known as classical pure score theory (Allen & Yen, 1979), stems from the 
application of a simple mathematical model relating the observed score (X), the true score (T), and the error 
score (E) (Mardapi, 2012). If written with a mathematical statement, the sentence becomes 

X = T + E    (1)         
Measurement error in classical test theory is considered as unsystematic or random error. This 

error is the difference between the observed score obtained and the theoretically expected observed score. 
Systematic measurement error does not include measurement error. 

According to Allen & Yen (1979: 56), "classical true-score theory is a simple, quite useful model that 
describes how errors of measurement can influence observed scores". Allen & Yen state that classical test 
theory is a simple, fast, and useful theory that describes how standard errors of measurement can affect 
observed scores. Classical test theory has been widely used in the process of item analysis. This is because 
CTT analysis is based on data that is not too large (Nurcahyo, 2017). Besides having a simple formula, 
classical test theory also has assumptions that are easy to understand (Mardapi, 2012: 53) namely 1) the 
instrument only measures one dimension; 2) there is no relationship between the pure score and the error 
score; 3) There is no relationship between the error in the first measurement and the error in the second 
measurement; 4) There is no relationship between the pure score on the first measurement and the error 
on the second measurement; 5) There is no relationship between the pure score on the second 
measurement and the error on the first measurement; and 6) The average measurement error in the 
population is zero. The basic assumptions of classical test theory can be expanded in various formulas that 
have benefits in the implementation of psychological measurements (Lababa, 2018).  Validity, reliability, 
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difficulty level, differentiation, and effectiveness of distractors, are important formulas in item selection that 
can be obtained through classical test theory analysis (Setyawarno, 2018)   

Various facts and theories that exist become a strong reason for the importance of studies related 
to analyzing the quality of test instrument items that not only measure aspects of chemical content but are 
also able to measure students' chemical literacy competencies. This article will focus on describing the 
characteristics of chemistry test items consisting of reliability, difficulty level of questions, differentiation, 

and the functioning of distractors on reaction rate material using the classical test theory approach. 
 
2. METHOD 

This study is part of development research that focuses on evaluating the quality of instruments 
that have been developed before they are used in a wider scope. This type of research is quantitative 
descriptive research. The research subjects were 80 students of class XI MIPA SMA Negeri 4 Takalar 
considering that the participants had learned the reaction rate material. The instrument used was a 
chemical literacy-based assessment instrument for reaction rate material. Chemical literacy competency-
based test instruments are constructed based on aspects of content, HOLs (High-order learning skills), and 
attitudes. It consists of 15 items which are divided into 3 stimulus contexts, namely the marine field, the 
environmental context, and the technology field.   This instrument has been proven valid. Response data 
with dichotomous scoring was analyzed using the classical test theory approach with the help of the 
ITEMAN 4.3 program to obtain information about reliability, difficulty level, differentiation, and distractors.  
 
3. RESULT AND DISCUSSION 

Result 
Based on the results of the analysis of 15 items with the help of the ITEMAN 4.3 program, reliability 

information, difficulty index, discrimination index, and distractors.  The reliability testing aims to assess the 
extent to which the instrument remains consistent. A quality instrument will provide the same 
measurement results and consistent answers every time the instrument is used. The question items 
analyzed for reliability using the ITEMAN 4.3 program are categorized based on the following criteria 
Arikunto (2016) which are presented in Table 1.  

 
Table 1. Reliability Categories (Arikunto, 2016)    

Reliability Coefficient   Correlation  Interpretation/Reliability 
R < 0.20 Very Low  Very irregular/Very Bad 
0.20 < r < 0.40 Low Not Fixed/Bad 
0.40 < r < 0.60 Medium  Fairly Fixed/Good Enough 
0.60 < r < 0.80 High  Fixed/Good 
0.80 < r < 1.00 Very High Very Stable/Very Good 

 
The results of the item reliability analysis on the science literacy-based chemistry test instrument 

for the XI MIPA class reaction rate material analyzed using the classical test theory approach with the 
ITEMAN 4.3 program can be seen in Table 2.   

 
Table 2. Reliability Results using the ITEMAN 4.3 Program  
 

Score Alpha SEM Split-Half 
(Random) 

Split-Half 
(First-Last) 

Split-Half 
(Odd-
Even) 

S-B 
Random 

S-B First-
Last 

S-B Odd-
Even 

Scored items 0.834 1.604 0.698 0.554 0.712 0.822 0.713 0.832 

 
Based on Table 2, it can be seen that overall the test items have very high reliability/consistency, which is 
0.834 with a standard error measurement of 1.604. It can be concluded that the instrument will provide the 
same measurement results and have consistent answers if tested many times. A good test is a test that can 
be trusted (reliable) if it provides fixed or consistent results when tested many times (Widoyoko, 2018).  

In classical test theory, the level of item difficulty is determined based on criteria Allen & Yen 
(1979) can be seen in Table 3.  
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Table 3. Difficulty Index Categories (Allen & Yen, 1979)  

No Difficulty Index  Category  
1 >0.7 Easy  
2 0.3-0.7 Medium 
3  <0.3 difficult 

 
The results of the analysis of the level of difficulty of questions on the chemical literacy-based 

chemistry test instrument for class XI MIPA analyzed using the classical test theory approach with the 
ITEMAN 4.3 application can be seen in Table 4.  

 
Table 4. Level of Difficulty of Item 1 
 

N P Total Rpbis Total Rbis Alpha w/o 

80 0.388 0.369 0.469 0.830 

 
The level of difficulty can be seen from the P (difficulty) value of the ITEMAN output. Based on Table 

4 and referring to the categorization of the level of difficulty Allen & Yen (1979) it can be seen that the 
difficulty index of question number 1 of 0.388 is in the medium difficulty category. The same analysis was 
carried out on all question items whose results can be seen in Table 5.  

  
Table 5. Difficulty Index  

No Index (P) Category 
1 0.388 Medium 
2 0.537 Medium 
3 0.550 Medium 
4 0.487 Medium 
5 0.550 Medium 
6 0.313 Medium 
7 0.463 Medium 
8 0.313 Medium 
9 0.487 Medium 

10 0.313 Medium 
11 0.250 Difficult 
12 0.300 Difficult   
13 0.338 Medium 
14 0.325 Medium  
15 0.325 Medium 

 
Based on Table 5, it can be concluded that of the 15 items measuring chemical literacy skills, there are 13 
items that show results with moderate difficulty categories and 2 items with difficult categories.  

The categorization of discrimination in this study is based on the criteria for the discrimination 
index Garvin & Ebel (1980) which is presented in Table 6.   

 
Table 6. Discrimination Index Category (Garvin & Ebel, 1980) 

Discrimination index  Category 
>0.4 Very good  
0.3-0.39 Good  
0.2-0.29 Item requires revision  
< 0.19 Item must be eliminated  

 
The results of the analysis of the discrimination of items using the classical test theory approach in the 
ITEMAN application are presented in Table 7.  
 
Table 7. The Output of Item 1 of Discrimination  

N P Total Rpbis Total Rbis Alpha w/o 

80 0.388 0.369 0.469 0.830 
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The index of item discrimination can be seen from the Rpbis (Discrimination) value from the ITEMAN 
output. Based on Table 7 and referring to the categorization of discrimination index  Garvin & Ebel (1980). 
Then it can be seen that the discrimination index of question number 1 of 0.369 is the good discrimination 
category. The same analysis was carried out on all question items whose results can be seen in Table 8.  
Table 8. Item Discrimination Index  

Item Number  Index Category 
1 0.369 Good 
2 0.400 Good 
3 0.404 Very Good 
4 0.413 Very Good 
5 0.470 Very Good 
6 0.644 Very Good 
7 0.472 Very Good 
8 0.515 Very Good 
9 0.421 Very Good 

10 0.414 Very Good 
11 0.474 Very Good 
12 0.500 Very Good 
13 0.394 Good 
14 0.571 Very Good 
15 0.369 Good 

Based on Table 8, it can be seen that of the 15 items on the measurement of chemical literacy in reaction 
rate material, there are 11 items (73%) that show results with a very good discrimination category and 
there are 4 items (27%) showing results with good categories, namely on items 1, 2, 13, 15 and there are 
no items with negative discrimination. 

In classical test theory, the classification of distractors is done based on the standard set by 
Fernandes (1984), which states that a distractor is considered effective if it is selected by at least 2% of test-
takers. Distractors that do not meet this threshold need to be replaced with alternative distractors that may 
be more attractive to test-takers 

 
Table 9. Distractor Categories (Fernandes, 1984)  

Distractor Index  Category 
>2% Good 

        <2% Revised 
 
The results of the item distractor analysis using the classical test theory approach in the ITEMAN application 
are presented in Table 10.  
 
Table 10. Distractor analysis result  

Item 
Number 

Alternative Answer  
A B C D E 

Index   % Index  % Index % Index % Index % 
1 0.263 26.3 0.138 13.8 0.388* 38.8 0.125 12.5 0.087 8.7 
2 0.537* 53.7 0.175 17.5 0.063 6.3 0.100 10.0 0.125 12.5 
3 0.150 15 0.113 11.3 0.163 12.3 0.550* 55 0.025 2.5 
4 0.087 8.7 0.138 13.8 0.175 17.5 0.113 11.3 0.487* 48.7 
5 0.550* 55 0.138 13.8 0.075 7.5 0.125 12.5 0.113 11.3 
6 0.313* 32.3 0.313 31.3 0.175 17.5 0.188 18.8 0.013 1.3 
7 0.200 20.0 0.462* 46.2 0.225 22.5 0.087 8.7 0.025 2.5 
8 0.212 21.2 0.075 7.5 0.313* 31.3 0.338 33.8 0.063 6.3 
9 0.163 16.3 0.487* 48.7 0.138 13.8 0.175 15.5 0.037 3.7 

10 0.237 23.7 0.125 12.5 0.212 21.2 0.313* 31.3 0.113 11.3 
11 0.275 27.5 0.225 22.5 0.113 11.3 0.138 13.8 0.250* 25 
12 0.287 28.7 0.175 17.5 0.212 21.2 0.300* 20.0 0.025 2.5 
13 0.188 28.8 0.338* 22.8 0.225 22.5 0.125 12.5 0.125 12.5 
14 0.075 7.5 0.138 23.8 0.275 27.5 0.188 18.8 0.325* 32.5 
15 0.163 16.3 0.325* 32.5 0.150 15 0.263 26.3 0.100 10.0 
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By referring to  Fernandes (1984)  categorization of distractors, it can be concluded that of the 15 items on 
the Measurement of Science Literacy in the XI Science class reaction rate material, there is 1 item, namely 
the 6th item that has an option or answer choice that needs revision, namely on option E because the 
percentage of students who choose the option is low, which is below 2%. The following will present option 
statistics for item number 6. 
 
Table 11. Option Statistics for Question Number 6 

Option N Prop. Rpbis Rbis Mean SD Color  

A 25 0.313  0.644  0.843 10.040 4.010 Maroon **KEY** 

B 25 0.313 -0.231 -0.302 4.400 2.614 Green  

C 14 0.175 -0.264 -0.390 3.571 1.505 Blue  

D 15 0.188 -0.209 -0.303 4.067 1.907 Olive  

E 1 0.013 -0.083 -0.283 3.000 0.000 Gray  

Omit 0        

Not Admin 0        

 
When viewed from Table 11, it can be seen that the answer option E is the option with the lowest 

N value, which is only chosen by 1 learner so the option needs to be revised again. As for the 14 items or 
93% of the items have shown the answer choice options with distractors or checkers that work well, 
because the percentage of students who choose the option is above 2%. 

 
Discussion 

Assessment of literacy skills is important and needs to be improved by teachers in exploring 
students' weaknesses and strengths, accurate assessment results can be used as a basis for developing 
strategies to improve and develop student learning (Abell & Siegel, 2011; Xu & Brown, 2016; Looney et., 
2017) In this study, the chemical literacy assessment instrument consisting of 15 multiple choice questions, 
was prepared based on indicators of chemical literacy according to (Schwartz et al., 2006) and indicators of 
reaction rate material, taking into account the answers given by students of class XI MIPA SMAN 4 Takalar, 
and by using classical analysis (CTT), the reliability value, difficulty level, differentiability, and distractor 
functionality were obtained. The purpose of this study is to determine how much consistency or constancy 
of the items that have been prepared, and whether this assessment instrument has good item characteristics 
so that it can be used to measure students' chemical literacy competencies. 

Reliability is the consistency of a series of measuring instruments in measuring some groups with 
different characteristics (Arikunto, 2017; Prastika, 2021). The quality of the items from the aspect of item 
reliability in the classical test theory approach uses Cronbach’s alpha formula (KR-20). Based on the results 
of the analysis, a very high reliability coefficient of 0, 834 was obtained so that it can be concluded that the 
state of the instrument in various forms, namely the test results will remain the same if carried out by 
different people (inter-rater), The test results remain the same if done by the same person at different times 
(retesting), the test results are the same if done by different people at the same time with different tests 
(parallel form) and the test results remain the same using various constructive questions (internal 
consistency).  This is supported by a theory that states that high reliability will show consistency between 
two measurement scores on the same object, even though it uses different measuring devices and different 
scales. (Mehrens & Lehmann, , 1973; Reynold, Livingstne, & Wilson, 2010).  

Reliability is also related to measurement error or in analysis known as standard error 
measurement (SEM). Based on the analysis results, the low SEM value is only 1.604. High reliability 
indicates that the error in obtaining measurement results is small. The higher the reliability of the 
instrument, the less likely there is an error in measurement, while low reliability indicates greater 
measurement error (Retnawati, 2016). According to Rohmad & Sarah (2021), Measurement errors can arise 
due to various factors, including the characteristics of the instrument used, such as errors in designing and 
carrying out measurements that do not follow standardized rules, inadequate quality of questions in the 
instrument, cooperation during carrying out tests or filling out instruments, multi-interpretive items, 
psychological conditions of participants who respond to the instrument, lack of motivation of participants, 
the measurement environment is less supportive or a combination of all these factors. 

The level of difficulty of the item shows the possibility of how many respondents can answer a 
question item correctly (Arikunto, 2017). The level of item difficulty states whether the item is in the 
difficult, moderate, or easy category. Based on the results of the analysis of 15 items of Measurement of 



Jurnal Pendidikan Kimia Indonesia Vol. 7 No. 2, Tahun 2023, pp. 58-67   65 

 

 

          
Sri Nurfadillah Ningsih / An Application of Classical Test Theory for Item Characteristic Analysis of Chemical Literacy Instruments  

Chemical Literacy Ability class XI, there are 13 items that show results with moderate difficulty level 
categories and 2 items with difficult categories. This information proves that about 87% of the test items 
have a good level of difficulty. This is supported by Chasanah et al (2022); Allen & Yen (1979); Mardapi 
(2012)  that a good question is a question that is not too easy and also not too difficult for students to answer 
correctly. As for 13% of the overall items show results with difficult categories, namely in the 11th item 
with a difficulty index of 0.250 and the 12th with a difficulty index of 0.3000. This means that only a few 
students can answer correctly on items 11 and 12.  

If analyzed further, the item that has the smallest difficulty index value is item number 11, which is 
only 0.250. This shows that out of 80 test takers/students only 20 or 25% of students can answer correctly. 
Item number 11 is presented in Figure 1. 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Item Number 11 
 

The factors that cause students' difficulties in solving question number 11 are; first, most students 
are still lacking in the chemical literacy content domain, students have not been able to analyze and 
interpret the context or events presented scientifically, students have not been able to equalize chemical 
reactions, third students do not understand the concept of reduction and oxidation reactions that occur in 
combustion reactions by motor vehicle fuel. Based on the results of the study, it is explained that the 
distribution of the order of questions in the test affects the scores of test takers (Yasar, 2017). Tests that are 
sorted from those with easy to difficult difficulty levels or vice versa cause lower test scores than when the 
distribution of difficulty levels is randomly arranged (MacNichol, 1960). In this study, the instrument 
developed, the distribution of item difficulty was randomized. 

Discrimination refers to a question's capacity to differentiate between students with high abilities 
and those with low abilities (Arikunto, 2016).  Table 3, shows that of the 15 items measuring the ability of 
science literacy in reaction rate material, all items can perfectly distinguish students with low abilities and 
students with high abilities so this instrument is suitable for use. According to Reynolds et al, (2010) explain 
that a good item is an item that can accurately distinguish between test takers of different abilities. The 
question's differentiation power is unidirectionally correlated with validity, the greater the index of 
differentiation power, the greater the item validity coefficient. This is evidenced in the research of Zein et 
al (2013); Nurhalimah et al (2022); Setiawan (2013) that there is a significant relationship between the 
power of difference and the validity of the items that have a high index of the power of difference also has a 
high validity value. 

The final analysis of classical test theory is distractor analysis. In multiple choice questions, 
alternative answers that are not correct can be used as distractors for students who do not know the correct 
answer alternative. Distractors will provide information to educators about students who master the 
subject matter and students who do not master the subject matter. Based on the results of the analysis, it is 
found that there is still 1 item that has an option or answer choice that needs to be revised because the 
percentage of students who choose the option is below 2%, namely in the 6th item presented in Figure 2.  
However, 93% of all question items have distractors or checkers that function properly because the 
percentage of students who choose each option is above 2%. The effectiveness of an exception/distractor 
can be said to function properly if the test distractor has a great attraction for test followers who do not 
understand the concept or do not master the material. Execution effectiveness is a measurement of 
alternative answers to multiple-choice questions (Arikunto, 2016). 
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    Figure 2. Item 6 of the chemical literacy-based assessment instrument 
 
 

4. CONCLUSION 

Science literacy-based chemistry questions on reaction rate material were analyzed for item 
characteristics using classical test theory with the help of the ITEMAN 4.3 program, a reliability coefficient 
of 0.834 was obtained, meaning that all items were very reliable, 87% of all items had a difficulty level in 
the medium category and 13% in the difficult category. This information proves that 87% of all test items 
have been able to describe the function of student abilities and are included in the category of good 
questions because the questions are not too difficult and not too easy for students to answer correctly. The 
differential power obtained about 73% of the items with very good differential power and 27% with good 
differential power. This information shows that all items can accurately distinguish students with low 
abilities and students with high abilities. As for the distractor test, 93% of the items have shown answer 
choice options with distractors or distractors that function properly, and 1.3% of the items show one of the 
answer choice options needs to be revised because the distractor is not functioning properly. 
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