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Abstract - To know the quality of National standardized school Exam, it can be done by using the analysis both of 
theoretically and empirically. The purpose of this research was to know the quality of the question quantitatively with 
classical test theory and itemf difficulty, the effectiveness of distracter, and the opportunity of guessing the questions. this 
research used quantitative descriptive method that describes the quality of questions based on classical test theory and item 
response theory by using R program. Data collection technique is done by documentation method in the form of question 
card, lattice sheet of questionnaire and students answer sheet. The results showed that the validity of the contents for the test 
of national standard schools of high school mathematics subjects in Bantaeng Regency including high category that is worth 
0.87.This can be seen through the expert agreement index that is the ratio of the number of items from the two experts with 
strong relevance category with the whole item by using Gregory index. Reliability of high category entry with reliability 
coefficient of 0.92. 
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I. INTRODUCTION 
 
The development of science and technology has 
brought great changes in human life.In the face of 
global competition, education is necessary.The 
challenges and development of education in 
Indonesia will be greater and more complex.This is 
due to changes in community demands on the quality 
and quantity of education.According to [1]education 
is a conscious and planned effort to develop all the 
potential of the learners through the learning process. 
In [2] explained About National Exam and School 
Exam.School Exam is an activity of measuring the 
achievement of the competence of learners 
conducted by the educational unit to gain 
recognition of the learning achievement and is one 
of the graduation requirements of the educational 
unit. 
The subjects tested are subject groups of science and 
technology subjects not tested in national examinations 
and cognitive and/or psychomotoric aspects of 
religious subjects and noble subjects as well as civic 
and personality subjects to be organized in [3] School 
Exams. 
 
Based on the results of observation on the type of 
final examination of the school of IPS Senior High 
School in Bantaeng Regency during the last few years 
in the form of multiple choice questions.And the 
results of interviews with mathematics teachers of the 
Department of Social Studies stated that teachers 
composing the School Exam has never done a test 
and analysis of items that have been prepared.The test 
phase is not done because of lack of knowledge, 
limited time, energy and cost. 
 

In addition, in the preparation of the problem, never 
done the analysis of the item so it is not known the 
quality is seen from the level of validity, reliability, 
difficulty level, differentiation and effectifitas 
distractors.Teacher compiler about knowing whether 
or not the problem based on the most answers 
selected students. The quality of questions, 
including multiple choice questions (dichotomies) 
can be expressed through theoretical analysis of 
items (analysis) and empirical analysis. 
Based on the problem, the researcher is interested 
toexamine the quality of the Mathematics exam 
subjects of the IPS State Senior High School in 
Bantaeng Regency for the academic year 2017/2018. 
The reason I examine the IPS majors is not the 
science department whereas the mathematician is 
identical with the science majors because the 
researcher himself has made the final exam of the 
school for the IPS majors and has not known at all 
about the rules in writing a good and quality. And this 
is the first motivation researchers are very interested 
to examine the quality of the problem by using 
classical test theory and item response theory. 
 
II. LITERATURE REVIEW 
 
2.1. Evaluation of Education 
Evaluation comes from the word evaluation (English) 
which means assessment.  According to [4] revealed 
that evaluation is a series of activities aimed at 
measuring the success of educational programs.which 
is more widely expressed by two other experts, 
is[5]states that the process of evaluation of education 
is not just a measure of the extent to which goals are 
achieved, but used to make decisions. Educational 
evaluation is the process of obtaining, presenting, and 
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describing information useful for assessing an 
alternative decisionmaking about a program. 
 
2.2. Test 
According to [6] in his paper entitled Psychological 
Testing, the meaning of the test is a measuring device 
that has objective standards that can be used widely, 
and can really be used to measure and compare the 
psychological state or individual behavior. Simply 
[7]calls the test as “a test is device for obtaining a 
sample of an individual’s behavior”.  
Form of test that is generally used in educational 
institutions seen from the scoring system is 
categorized into two, are objective and subjective 
tests. In general we recognize three types of objective 
tests: true false, matching and multiple choice.Of the 
several types of tests, which will be discussed more 
deeply in this study is the objective test in the form of 
multiple choice because this type of test is used in the 
National Standard School Examination in SMA 
Negeri in Bantaeng Regency which became the target 
of this study.The form of multiple choice questions 
consists of stem and option. 
 
2.3. Validity 
The validity of a test device can be interpreted as the 
ability of a test to measure what should be 
measured[7]. According to[6]validity relates to 
whether the test measures what it has to measure and 
how well it does it.  
Validity is grouped into 3, namely content validity, 
construct validity and validity criteria. According 
to[8]the validity of the content of a learning result test 
is the validity obtained after the analysis, tracing or 
testing of the content contained in the test result 
learning.   
According to[9], testing the validity of the contents 
can be done by requesting expert judgment. People 
who have competence in a field can be asked their 
opinion to assess the accuracy of the contents of the 
item. 
 
2.4. Classical Test Theory 
According to[10]the classical test theory uses a very 
simple measurement model, ie the apparent score 
consists of the actual score and the error score. The 
same thing is also mentioned[11]the true score (T 
score) and the error score (E score) are the theoretical 
constructs that can not be observed. Only observed 
score (X) can be obtained, and the score of 
observation = actual score + error (X = T + E). If we 
speak the actual score, it is important to remember 
that the actual score of the average score obtained 
from the repetition of tests independently by using the 
same test, is mere theoretical. This score does not 
fully represent the true characteristics of the test 
participants unless the test has perfect validity, ie that 
the test measures exactly what the content of the 
content is measured. 

According to experts, there are some weaknesses that 
exist in the approach of classical theory. According 
to[12]explains that the weaknesses of the classic 
theory test are: (1) test item statistics are highly 
dependent on the characteristics of the tested subject; 
(2) the estimated ability of test takers depends on the 
test items being tested; (3) the default scorers error is 
valid for all test takers, so the standard error of 
measurement for each participant and item is missing; 
(4) the information presented is limited to correct or 
false answers just do not pay attention to the pattern 
of test participants' answers; and (5) the assumption 
of parallel test is hard to fulfill. 
Empirical analysis according to the classical test 
theory approach produces item characteristics which 
include difficulty (p), distinguishing (d), and 
distractor effectiveness. In addition, with the 
quantitative analysis of classical theory approaches 
can also be known test reliability, and standard error 
measurement. To see the level of difficulty, 
distinguishing power, and effectiveness of distractors 
is analyzed each item, while reliability and standard 
error measurement can be seen by analyzing the 
problem as a whole. 
 
2.5. Item Response Theory 
To overcome the weaknesses of the classical theory, 
measurement experts seek to find alternatives. The 
desired model must have properties: (1) item 
characteristics are not dependent on the group of test 
participants subjected to the item, (2) a score that 
states the ability of the test takers does not depend on 
the test, (3) the model is expressed in the level (level) 
of the item, not in the test level, (4) level model does 
not require a parallel test to calculate the reliability 
coefficient, and (5) the model provides the right size 
for each ability score[12]. An alternative model that 
can have these characteristics is a measurement 
model called the item response theory. 
The assumptions of the item response theory model 
have three underlying namely: unidimensional, local 
independent, and parameter invariant. Unimimated if 
each item measures only one ability. Local 
independent occurs when factors that affect constant 
ability, then a testee's response to any pair of items 
will be statistically independent of each other. That is, 
a testee's answer to a item does not affect his answer 
to another item. While Invariant parameter means 
item characteristic is not dependent on characteristic 
ability of test participant and characteristic ability of 
test participant does not depend on item 
characteristic. 
Item characteristic models depend on the 
mathematical features of their item characteristics and 
the number of parameters involved in the model 
used[12]consist of (1) One-parameter logistics model 
(rasch model), that is to analyze data which only 
focus on difficulty level parameter. (2) Logistic 
model of two parameters, namely to analyze data that 
only emphasize on parameters difficulty level and 
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distinguishing power problem. (3) Logistics model of 
three parameters, namely to analyze data that focuses 
on parameters Level of difficulty of problems, the 
power of differentiation of problems and guessing. 
According to[13]declare the item information 
function is a method to explain the strength of a item 
on the test device, the selection of test items, and the 
comparison of some test kits.  
Mathematically,[12]the function of the item 
information is denoted by Ii (θ), satisfying the 
equation as follows: 

   
)()(

)( 2'
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i
i QP

PI   

Where: 
i : 1,2,3,…,n 
I (θ) : the function of the item 
information i 
P (θ) :  chance of participants with 
ability θ answer correct item i 
P′(θ) : the function derivative of P_i (θ) 
to θ 
Q (θ) : chance of participants with 
ability θ answer correct item i 
The function of information with SEM has a 
relationship that is inversely quadratic, the greater the 
information function the smaller the SEM or 
otherwise the lower the information function the 
greater the default error. Systematically the formula 
can be written[12]:  

SEM (θ) =  
1
I(θ)

 

where: 
SEM (θ) :  standard error in 
measurement 
I(θ) :  the value of the function of 
the test information to the parameter of the testers' 
ability level 
 
III. METHOD 
 
This research is a quantitative descriptive research 
with survey approach. Subjects in this study are 
students who follow the National Standard School 
Examination (USBN) High School Mathematics 
Subjects IPS Department of Education Academic 
year 2017-2018 in Bantaeng Regency as many as 
502 respondents learners from 6 Senior high 
school level. Data in this research include: Card 
Problem, lattice problem, script matter, key 
answer and answer sheet of learners answer. Data 
collection techniques obtained in the form of 
documentation of the results of the 
implementation of the National Standard School 
Exams Mathematics Courses IPS for all Senior 
high school levelin Bantaeng RegencyAcademic 
year 2017-2018.  
 

To determine the content validity coefficient, the 
assessment results of the two experts used Gregory's 
formula. 

Content Validity =  
D

A + B + C + D 
Where: 
A = A cell indicating the second / expert stating is 
irrelevant 
B dan C=Cells that show different views among 
assessors/experts 
D  =  A cell indicating both the assessor / expert 
states is highly relevant 
Subsequently the results are interpreted, if the index 
of the agreement is less than 0.4 then it says its 
validity is low, between 0.4-0.8 is said to have 
moderate validity and if more than 0.8 is said to be 
high[14]. 
To determine the reliability level of the problem, used 
one of the formulas Kuder Richardson (KR-20) with 
the following equation: 
 

 
 
An instrument is said to be reliable if it has a 
reliability coefficient value of at least 0.75[15]. 
The data obtained in this study is theoretically 
analyzed by the analysis of items based on expert 
judgment and empirically that is based on classical 
test theory and theory of item response. 
 
IV. RESULTS AND DISCUSSIONS 
 
4.1. Results 
 
a. Content Validaty 
Qualitative item analysis was to used know the 
validity of content which is done by examining every 
problem from 3 aspects they are material, 
construction and language. In conducting a review for 
each item, prepared supported materials such as: (1) 
Validation Instrument Sheet,  (2) lattice matter, (3) 
question card, (4) script matterdan (5) Key answer 
question. The reviewers done to know the validity of 
the content by requesting expert judgment.Persons 
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who have competence in a field can be asked their 
opinion to assess the accuracy of the contents of the 
item. The reviewers were conducted by two experts 
from Makassar State University in the field of 
mathematics study.  
The validity of the question content can be known 
from the average score of the review of two experts 
then consulted with the predetermined criteria. Here 
is the average score of review of two validator with 
expert agreement index that is comparison of number 
of items from both experts with strong relevance 
category with whole item by using Gregory index. 
 
Tabel 4.1.1 Contingency table for calculating Gregory 

Index 
  Validator I 
  Weak Strong 

Validator 
II 

Weak 1 1 
Strong 2 26 

Source: Results of Data 
 

Content Validity =  
D

(A + B + C + D) 

=  
26

(1 + 1 + 2 + 26) = 0.87 

 
Based on Table 4.1.1. it was found that from 30 items 
about USBN High School Mathematics Mathematics 
Department of IPS Academic year 2017-2018 in 
Bantaeng Regency has a high validity with the 
content validity coefficient of 0.87 
 
b. Reliability Test 
Analysis for the reliability level of USBN Subject 
Mathematics High School level of IPS academic year 
2017-2018 in Bantaeng Regency used method KR-
20.                    
Furthermore, the result of the analysis of the 
reliability coefficient about USBN Subject 
Mathematics High School level of IPS Academic 
year 2017-2018 in Bantaeng Regency can be seen in 
Table 4.1.2 by using the calculation through Excel 
program. 
 

Tabel 4.1.2 Reliability of USBN Problems High 
School Mathematics Elementary School of IPS Academic year 

year 2017-2018 in Bantaeng Regency 
Koefisien Reliability 

KR-20 R Critical Criteria 

0.92 0.75 Reliabel 
Source: Results of Data 

 
Based on Table 4.1.2 reliability level of USBN 
Subject Mathematics high school level IPS academic 
year 2017-2018 in Bantaeng regency is 0.92. The 
value of the reliability coefficient is high because the 
limit of a test is said to have a steady state of 0.75. In 
the sense of USBN Subject Mathematics High School 
level IPS Department of education year 2017-2018 in 
Bantaeng regency meet the element of test reliability. 

4.2. Discussions 
 
From the above results can be seen that: 
 
1. Content Validity 
The study of the multiple-choice items of USBN 
High School Mathematics Subjects in the IPS 
Academic year year 2017-2018 in Bantaeng Regency 
was conducted by 2 (one) validator after being 
summarized and the predetermined criteria were the 
expert agreement index that is the ratio of the number 
of items from both experts strong relevance category 
with whole items using the Gregory index. The 
results show that the theoretical point in the high 
category is 0.87 
 
4.2. Reliability 
Reliable means to be reliable or reliable. Reliability 
refers to the level of reliability something. Reliability 
implies that a test can be trusted to be used as a 
measure of something. A test is said to be reliable if 
the test is to measure something at different times, it 
will show the same result.For the level of reliability 
of USBN Subject Mathematics High School level IPS 
of the academic year 2017-2018 in Bantaeng regency 
of 0.92 
 
CONCLUSION 
 
Based on the results of data analysis research, it can 
be concluded that the Quality Problem USBN 
Mathematics subjects high school level IPS academic 
year 2017-2018 in Bantaeng Regency based on 
theoretical analysis that is item based on expert 
judgment is the validity of the content in the high 
category is 0.87.As for the reliability of the problem 
of 0.92 entered in the category reliabel. 
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