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 This study aims to analyze the feasibility of the four-tier diagnostic test 

items given to class XI high school students. This research is a 

quantitative descriptive study, which collects student answer sheets as 

data which is then analyzed for item selection, reliability, level of 

difficulty, discriminating power, distractor functioning, and readability 

test. This research was conducted on 30 students of class XI at SMA N 1 

Slawi. The results concluded that in the selection of items from the 21 

questions made, there were 16 items that were suitable for use and 5 items 

that were not suitable for use. In the reliability of the questions obtained 

by the reliability value of rcount of 0.760. In the level of difficulty, there 

are 5 questions in the easy category, 14 questions in the medium category, 

and 2 questions in the difficult category. In the differentiating power, the 

questions in the good category are 8 questions, the sufficient category is 8 

questions, and the bad category is 5 questions. In the distractor function 

there are 10 questions whose distractors function well and 11 questions 

whose distractors do not function properly. Readability test questions 

according to student assessment questionnaires, four-tier diagnostic test 

questions are categorized as good to use. 
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INTRODUCTION 

The importance of the role of assessment is 

needed in the world of education. Assessment is 

used as an evaluation tool and a measuring tool to 

measure the success of the student learning process, 

especially in physics subject matter. Physics is a 

branch of natural science that is studied at the high 

school level and examines natural phenomena. In 

learning physics, there are still many obstacles that 

occur in the field. One of the obstacles in physics 

material that students often face is their 

understanding of the concepts of temperature and 

heat. Therefore, a measuring tool to diagnose 

student's understanding ability is required.  

According to Zaleha et al. (2017), a diagnostic 

test is a test that is used to determine precisely and 

ascertain the weaknesses and strengths of students in 

certain subjects. One of them is by using a four-tier 

diagnostic test instrument. The four-tier diagnostic 

test is a development of the three-tier multiple-

choice diagnostic test (Fariyani et al., 2015). The 

difference with previous developments of the three-

tier multiple-choice diagnostic test is the addition of 

students' confidence levels in choosing reasons 

(Pujayanto et al., 2018). The first level is a multiple 

choice question with five distractors and one answer 

key. The second level is the level of student 

confidence in choosing answers. The third level is 

the reason students answer questions. The fourth 

level is the level of students' confidence in giving 

reasons (Gurel et al., 2017). Previous research on 

three-level multiple-choice diagnostic tests was 

conducted by Lemma & Ethiopia (2012) and Arslan 

et al. (2012) on diagnosing students' misconceptions.  

To measure the feasibility of the four-tier 

diagnostic test instrument questions that have been 

made, it is necessary to analyze items which include 

item selection, item reliability, item difficulty level, 

distinguishing power, distractor function, and 

readability test items through student assessment 

questionnaires. Item analysis or item analysis is an 

assessment of test questions to obtain a set of 

questions that have adequate quality (Sudjana, 

2013). According to Thorndike and Hagen, the 

analysis of test items has two important objectives. 

First, the answers to the questions are diagnostic 

information to examine the lessons of the class and 

their learning failures and continue to guide them 

toward good learning. Second, answers to separate 

questions and improvement of questions based on 

answers are the basis for preparing better tests for the 

following year (Purwanto, 2006). With the item 

analysis, it is possible to identify good questions and 

bad questions and which questions can be added to 

the question bank revised, or discarded (Salmina & 

Adyansyah, 2017).  

According to Arikunto (2007), a test can be 

said to have a high level of confidence if the test can 

provide fixed results. Reliability refers to the 

consistency or stability of the assessment results, so 

it is used to measure an instrument that has high 

consistency, is accurate, reproducible, and 

generalizable. According to Fatimah & Alfath 

(2019), good questions are those whose level of 

difficulty can be known as not too difficult and not 

too easy. The level of difficulty of the items 

correlates with distinguishing power. If the item has 

a maximum difficulty level, the discriminatory 

power will be below. Likewise, if the items are too 

easy, they will not have distinguishing power.  

Good questions must also have a distractor or 

distractor that works well. According to Sabri & 

Idris (2013), distractors are classified as wrong 

answers to multiple-choice questions. The distractor 

or distractor serves as a tool that can describe 

whether the items made are good or fail. The 

purpose of using distractor is to deceive those who 

are less able or do not know to be distinguished from 

those who are able (Thoha, 1994). According to 

Arikunto (2013) good distractors will be chosen by 

students who are less intelligent and not chosen by 

smart students. If the distractor is chosen by most of 

the smart students, then the distractor can be said to 

be not functioning. The distractor function is said to 

be good if the distractor function has a great appeal 

to the test takers who do not understand the concept, 

which at least 5% of the total test-takers.  

In addition to the analysis of item selection, 

item reliability, level of item difficulty, 

differentiating power of questions, and distractor 

functionality, it is also necessary to conduct a 

readability test so that the four-tier diagnostic test 

questions used can be analyzed for the level of 

readability and ease of understanding the language 

in the questions used. 

METHODS 

The research method used in this study was a 

descriptive method with an approach that is by 

collecting student answer sheets as data for further 

analysis of item selection, reliability, level of 

difficulty, discriminating power, and distractor 

functioning. This study also tested the readability of 

the questions on students through student 

assessment questionnaires. The data collection 

technique in this research was the documentation 

technique. The diagnostic test questions used were 

in a four-tier format on temperature and heat 

materials. This four-tier diagnostic test was tested on 

class XI SMA students who have received the 

material on temperature and heat. This research was 

conducted at SMA N 1 Slawi in the academic year 

2021/2022 with a sample size of 30 students.  

RESULTS AND DISCUSSION 

The four-tier diagnostic test used consists of 

21 questions containing temperature and heat 
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material at the XI high school level. The four-tier 

diagnostic test questions used were questions that 

have been validated by expert validators. The 

diagnostic questions were then tested on 30 students 

as samples. The item analysis of the four-tier 

diagnostic test instrument for temperature and heat 

produced are as follows. 

1) Item Selection 

To select valid items, the crude product-

moment correlation formula was used, then the 

rxy value obtained was consulted with the 

product-moment rtable with a significant level of 

5%. If the value of rcount > rtable, then the items 

used were valid (Arikunto, 2010). The results of 

the calculation of item selection were as in Table 

1. 

 

Table 1. Results of Item Selection 

Question 

Consistency 

Category 

Question Number 
Number of 

Questions 

Valid 1,2,3,4,5,6,7,8,9,12,13,15,16,17,19,20 16 

Invalid 10,11,14,18,21 5 

Based on Table 1. shows that of the 21 items 

analyzed for item selection, 16 items were 

obtained that could be used and 5 items that 

could not be used.  

 

2) Reliability 

Reliability relates to the level of trust. A test was 

said to have a high level of confidence if the test 

can give fixed results (Arikunto, 2007). A 

question was said to be reliable if it gives 

consistent results even though it was used many 

times. The results of the calculation of the 

reliability of the questions calculated using the 

Cronbach Alpha formula obtained the 

reliability value of rcount of 0.760 which was then 

distributed to rtable. The results of the calculation 

of the reliability of the question were declared 

reliable. According to Sujarweni (2014), the 

instrument was said to be reliable if the 

Cronbach alpha obtained from the analysis 

using the IBM SPSS Statistics software > 0.6. 

According to Tavakol & Dennick (2011), 

standardized and reliable instruments cannot be 

directly used anywhere, anytime, and on any 

subject but need to be re-tested every time they 

were used. Supahar et al. (2017), concluded that 

the instrument was said to be consistent 

(reliable) if the instrument was carried out from 

time to time but has the same value. In a 

previous study by McClary & Bretz (2012), the 

four-level multiple-choice diagnostic test he 

developed resulted in a reliability value of 0.41. 

Bradshaw & Templin (2014) also developed a 

diagnostic test with an average reliability of 

0.988. This shows that the four-tier diagnostic 

test can be used as an assessment tool. 

 

3) Level of Difficulty 

Good questions were questions that were not 

too easy and not too difficult (Arikunto, 2007). 

Questions that were too easy do not stimulate 

students to enhance their efforts, while 

questions that were too difficult cause students 

to become discouraged and do not have the 

enthusiasm to try again. The results of the 

calculation of the difficulty level of the questions 

can be seen in Table 2. 

 

Table 2. Results of the Difficulty Level of Questions 

Level of Difficulty 

Category 
Question Number Number of Questions 

Easy 3,4,17,18,21 5 

Medium 2,5,6,7,8,9,10,12,13,14,15,16,19,20 14 

Difficult 1,18 2 

Based on Table 2. shows that of the 21 items 

used, the level of difficulty obtained was 5 items 

in the easy category, 14 items in the medium 

category, and 2 items in the difficult category. 

 

4) Distinguishing Power 

According to Rusilowati (2014), the 

discriminatory power of a question was the 

ability of an item to distinguish between 

students who have mastered the material and 

students who have not/less/have not mastered 

the material. The results of the calculation of the 

discriminatory power of the questions can be 

seen in Table 3. 

 



Asih et al. / Physics Communication 6 (1) 2022 : 1 - 6 

 

4 

 

 

Table 3. Results of Discriminatory Power of Questions 

Distinguishing 

Power Category 
Question Number 

Number of 

Questions 

Very well - 0 

Good 1,6,7,9,13,16,17,20 8 

Sufficient 2,3,4,5,8,12,15,19 8 

Bad 10,11,14,18,21 5 

Based on Table 3. the results of the 

differentiating power of the questions show 

that of the 21 questions used, the distinguishing 

power of 8 items was in the good category, 8 

items in the sufficient category, and 5 items in 

the bad category.  

 

5) Distractor Function 

Multiple-choice questions consist of questions 

and alternative answers that must contain the 

correct answer key and distractor or distracting 

answers. The distractor function analysis was 

intended to determine whether the available 

distractors were functioning or not. According 

to Arikunto (2013) states, the distractor function 

was said to be good if the distractor function has 

a great appeal to test takers who do not 

understand the concept of at least 5% of the total 

test-takers. The results of the distractor function 

analysis can be seen in Table 4. 

 

Table 4. Results of the Distractor or Distractor Functional Analysis 

Question 

Number 

Distractor Function Description 

Answer Reason 

A B C D E A B C D E 

1 √ √ √ √ √ √ √ √ √ √ function 

2 √ √ √ √ √ √ √ - - - lack of function 

3 √ √ - - √ √ √ √ - - lack of function 

4 √ - - - - √ - - √ √ not function 

5 - √ √ - √ √ √ √ √ √ lack of function 

6 √ √ √ √ √ √ √ √ √ √ function 

7 √ √ √ √ √ √ √ √ √ √ function 

8 √ √ √ √ √ √ √ √ √ √ function 

9 √ √ √ √ √ √ √ √ √ - lack of function 

10 - √ √ - - √ √ √ √ √ lack of function 

11 √ √ - √ √ √ √ √ - √ lack of function 

12 √ √ √ √ √ √ √ √ √ √ function 

13 √ √ √ √ √ √ √ √ √ √ function 

14 √ √ √ - - √ - √ √ - lack of function 

15 √ √ √ √ √ √ √ √ √ √ function 

16 √ √ √ √ √ √ √ √ √ √ function 

17 √ √ - - - √ √ √ √ √ lack of function 

18 - - √ - - - - √ √ - not function 

19 √ √ √ √ √ √ √ √ √ √ function 

20 √ √ √ √ √ √ √ √ √ √ function 

21 √ √ - - - √ - √ √ - not function 

Based on Table 4. it can be seen that the results 

of the analysis of the functioning of the 

distractors or distractors contained 10 items 

that functioned well from the 21 items used. 

Items whose distractors or distractors function 

properly are number 1, 6, 7, 8, 12, 13, 15, 16, 

19, and 20. 
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6) Readability Test 

The readability test was carried out on class XI 

SMA students who had already obtained the 

material on temperature and heat. The 

readability test aims to determine the level of 

readability and the level of ease of 

understanding language or sentences in the 

four-tier diagnostic test questions that ware 

made. The readability test was measured using 

a student assessment questionnaire given to 30 

students of SMA N 1 Slawi as respondents. The 

student assessment questionnaire made consists 

of 9 statement points that ware used to measure 

the readability test. The contents of the student 

assessment questionnaire statements include 

readability of sentences in the assessment, ease 

of question sentences to be understood, 

accuracy of the composition and length of 

sentences in the assessment, ease of 

understanding assessment statements, absence 

of question sentences in giving rise to multiple 

interpretations, legibility of tables and figures in 

assessment, ease of understanding pictures and 

tables in the assessment, the suitability of the 

number of questions in the assessment, the 

suitability of the time allotted to answer and 

solve the questions. The results of the 

readability test based on student assessment 

questionnaires on the four-tier diagnostic test 

instrument can be seen in Table 5. 

Table 5. Readability Test Results Based on Student Assessment Questionnaires  

No. Rated Aspect Percentage Category 

1 Readability of sentences in the assessment 78.62% Good 

2 Ease of question sentences to understand 70.34% Good 

3 
The accuracy of the arrangement and length of 

sentences in the assessment 
69.66% 

Good 

Enough 

4 Easy to understand assessment statement 67.59% 
Good 

Enough 

5 
The absence of a question sentence in causing 

multiple interpretations 
68.97% 

Good 

Enough 

6 Readability of tables and figures in assessment 82.76% Good 

7 
Ease of understanding figures and tables in the 

assessment 
79.31% Good 

8 
The suitability of the number of questions in 

the assessment 
78.62% Good 

9 
Appropriate time allotted to answer and solve 

questions   
71.72% Good 

Based on Table 5 it can be concluded that the 

four-tier diagnostic test instrument on the readability 

test according to the student assessment 

questionnaire was categorized as good to use. 

 

CONCLUSION 

Based on the research that has been done, it 

can be concluded that the four-tier diagnostic test 

instrument for temperature and heat material given 

to high school students in class XI was feasible to 

use. The results of the analysis of the four-tier 

diagnostic test instrument used to have 15 items with 

good quality and good readability tests. 
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