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ABSTRACT 
This research aims to determine the characteristics of items for the Math National Standard-
ized School Exam (NSSE) in Junior High School (JHS) in grade 9. This study is descriptive-
explorative quantitative research. The samples chosen were 293 ninth-grade students’ answers 
at state JHS of 3 Pati with a package of questions consisting of 30 items. The data collected is 
an NSSE test instrument and participants’ answers at State JHS of 3 Pati 2018/2019, collected 
by documentation. Experts validated the NSSE instrument, and the characteristic items of the 
NSSE instrument were analyzed using the classical test theory approach using Quest program. 
The question items of the math NSSE test at state JHS of 3 Pati are generally moderately 
good. Based on the classical theory approach, the result of instrument validity from expert 
judgment was 0.924, while the validity of items was 17 (56.7%) of items were very valid. The 
reliability was 0.78 (reliable category). Generally, Math NSSE items are in the easy category 
with a percentage of 83.3%. The discrimination index results indicate that, in general, the 
NSSE items are in a moderate category with a percentage of 60% (18 items). The distraction 
effectiveness shows that NSSE items are in the functional category with a percentage of 50%. 
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INTRODUCTION 

Assessment is an important thing in education to identify whether the education is suc-
cessful or not (Retnawati, 2016). As Previously mentioned, assessment is the process of gath-
ering and processing information to measure the achievement of student learning outcomes 
(Regulation of the Minister of Education and Culture of the Republic of Indonesia No. 4 of 
2018). In addition, the purpose of the assessment is (1) Assessment of learning outcomes by 
educators aims to monitor and evaluate the learning process, learning progress, and conti-
nuous improvement of student learning outcomes. (2) Assessment of learning outcomes by 
the education unit aims to assess the achievement of Graduates' Competency Standards for all 
subjects. (3) Assessment of learning outcomes by the government aims to assess the achieve-
ment of graduate competencies nationally on certain subjects. Assessment is carried out by 
learning, namely the process of interaction between students, between students, educators and 
learning resources in a learning environment (Regulation of the Minister of Education of Cul-
ture of the Republic of Indonesia No. 23 of 2016). 

Secondary school student learning outcomes can be measured through assessment of 
learning outcomes by educational units, one of which is a school exam. School/madrasah ex-
amination are activities carried out to measure the achievement of student competencies as 
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recognition of learning achievements and/or completion of the educational unit (Regulation 
of the Minister of Education of Culture of the Republic of Indonesia No. 23 of 2016). By the 
assessment, the teacher can evaluate learning including in carrying out assessment of learning 
outcomes and instruments for assessing students' abilities (Arifin, 2012). As previously men-
tioned, teacher has task to evaluating quality of learning through the result of assessment 
(Retnawati et al., 2017). It has a goal to measure the success of learning followed by students 
in mastering the competencies that have been determined. 

One of the measures that can be measured is the assessment of knowledge, for example 
mathematics. The education unit evaluates mathematics, one of which is NSSE. NSSE is an 
activity to measure student competency performance carried out by the education unit by re-
ferring to Graduates' Competency Standards to gain recognition of learning achievement 
(Regulation of the Minister of Education and Culture of the Republic of Indonesia No. 4 of 
2018). In addition, the value of NSSE needs to be reported by the education unit for improv-
ing and equitable distribution of education quality (Regulation of the Minister of Education 
and Culture of the Republic of Indonesia No. 4 of 2018). Therefore, special attention is need-
ed to NSSE. The activity is carried out at elementary education, junior high education, and 
senior high education levels by certain lessons, one of which is mathematics. 

Test instrument is used for identifying mathematical knowledge. It is supported by 
Popham (2009) who states that the test instrument given to the test participants will show 
how the achievement or ability measured. A quality test will show how the actual test results 
are achieved so that a quality measuring instrument is needed (Kartowagiran et al., 2018). Ana-
lysis of item characteristics can produce quality tests (Gronlund, 1998; Retnawati, 2016). 

The quality of the test device can be identified by conducting qualitative and quantitative 
analysis. Qualitative test analysis can be conducted by examining the suitability of the items 
based on the basic abilities and indicators to be measured and whether tests items have met 
the requirements of the material, construction, and language aspects. Meanwhile, item analysis 
by quantitative method can be conducted using two approaches, namely classical test theory 
and item response theory. However, this study uses classic test theory approach because the 
data obtained are the result of student’s work after working NSSE. 

Classical test theory is widely used because it does not require large respondents (more 
than 100) and is easy to apply, so measurement by NSSE in educational units does not involve 
many respondents. Quantitative analysis according to the classical test theory approach pro-
duces item characteristics which include the index of difficulty (p), differentiation (d), and 
effectiveness of distractors. In addition, reliability of test questions, and standard measurement 
errors can also be identified by the classical theory approach of quantitative research. 

According to Ebel and Frisbie (1991), a test is said to be good if it has fulfilled the char-
acteristics of the test, namely a test that has validity, relevance, balance, efficiency, specificity, 
difficulty, and reliability. Related to this matter, research about the characteristics of the NSSE 
test items is needed. 

RESEARCH METHOD  

The research was a descriptive-explorative quantitative research. The population of this 
study were all state junior high schools in Pati City. The selection of this research samples was 
purposive sampling because it has the purpose of knowing the character of NSSE instrument. 
Thus, the samples chosen are 293 ninth-grade students at state JHS of 3 Pati. The school was 
in the center of city Pati. The average age of students who took the test was 13 years. The stu-
dents had medium to high ability. 

The data used in the study were test instrument that included question items, and stu-
dent’s answer sheets obtained from math NSSE at Pati District Middle School 2018/2019. 
The question items were made by Subject Teacher Forum at Pati Regency. The data were sec-
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ondary data collected by documentation. The type of math NSSE questions used was multiple 
choice with a package of questions consisting of 30 items. After the data were collected, the 
researchers conducted data calculation to find out the validity. From the collected data, the re-
searchers also analysed the reliability, difficulty index, discrimination index, and distractor 
effectiveness of math NSSE test instrument. The data analysis technique in this study used 
classical test theory approach by using Quest program. Each item analyzed was characterized 
based on classical test criteria.  

Validity 

Validity was used to prove the degree of facts and theories that support the interpreta-
tion of test scores. Content validity was proven by using expert judgment of three experts. To 
find out the results of expert judgment were calculated by using the Aiken index. The three 
experts validated the items in the test instrument by noticing the suitability of the items with 
the competency standard of graduates by using a blueprint. The validity criteria used in the 
research based on Retnawati (2016). It can be seen in Table 1. 

Table 1. Criteria for the Validity of Items in the Math NSSE 

Criteria Number of Items 

Low       
Moderate           
Very Valid       

Reliability 

Reliability was seen from the reliability coefficients. Reliability coefficients of 0.8 and up 
are typically regarded as moderate to high, while coefficients below 0.6 are low (Andrade & 
Heritage, 2018). 

Difficulty Index 

Difficulty index is usually expressed in a proportion between 0.00 and 1.00. The formula 
of difficulty index item is as presented in Formula (1), where     index of difficulty item to i, 
    number of item,     number of students who answered the item correctly, and     the 
number of students who answered the item. Meanwhile, the difficulty level criteria based on 
(Retnawati, 2016) are presented in Table 2. 

 

   
 

 
 …………………….. (1) 

Table 2. Classification of the level difficulty 

Coefficient of Level Criteria 

0.00 < DI ≤ 0.30 Difficulty 
0.30 < DI ≤ 0.70 Moderate 
0.70 < DI ≤ 1.00 Easy 

Discrimination Index 

Discrimination index is calculated by index of discrimination is the biserial point. Accor-
ding to Crocker and Algina (1986), biserial point coefficient is determined by Formula (2), 
where        biserial point correlation,     average score of test participants who answer 

correctly the item,     average total score,     standard deviation total score,     proportion 
the number of participants who answered correctly, and         . In addition, the discrimi-
nation criteria are based on Arikunto (2012), as presented in Table 3. 
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Table 3. Classification of Discrimination Index 

Coefficient Criteria 

                Poor 
                 Enough 
                Good 
                Very Good 

Distractor Effectiveness 

Distractor effectiveness could be said to function well at least it was chosen by 5% of 
the test participants (Arikunto, 2012). Thus, distractors chosen by less than this percentage are 
considered less effective. 

FINDINGS AND DISCUSSION 

Findings 

The analysis results are to determine content validity, reliability, difficulty index, discri-
mination index, and distractor effectiveness. The analysis results of the items are compared 
with the criteria to determine whether the items are received, revised, or rejected based on the 
difficulty index, discrimination index, and distractor effectiveness. 

Validity 

The validity of the math NSSE instrument can be seen in Table 4. It can be seen that 
there are 13 items having moderate validity or 43.3% of items are moderately valid. Mean-
while, there are 17 items having high validity or 56.7% of items are very valid. Furthermore, 
the results of calculations was obtained that the expert agreement index for content validity 
was 0.924. It can be interpreted that the instrument are very valid. 

Table 4.  The Analysis Results of Validity of Items 

Criteria Number of Items Item Numbers 

Moderate 13 1, 4, 6, 7, 8, 11, 14, 15, 18, 19, 20, 21, 30 
Very Valid 17 2, 3, 5, 9, 10, 12, 13, 16, 17, 22, 23, 24, 25, 26, 27, 28, 29 

  

Reliability 

Based on the analysis results by using Quest, it was obtained that the Internal Consistency 
value was 0.78. It means that the test instrument is reliable.  

Index of Difficulty 

The difficulty index was calculated by using Quest program. The difficulty index of 
math NSSE items can be seen in Table 5. It can be concluded that there are 25 items having 
easy category or 83.3% of items are easy. Besides, there are five items having moderate cate-
gory or 16.7% of items are moderate, but there is no item having difficult category. 

Table 5. The Analysis Results of Difficulty Index of Items 

Criteria Item Numbers 

Easy 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 19, 20, 21, 22, 23, 24, 26, 28, 29, 30. 

Medium 9, 14, 18, 25, 27. 
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Discrimination Index 

The results of the analysis with the Quest program obtained the data presented in Table 
6. It can be concluded that: there are 18 items having enough discrimination index or 60% of 
items are enough, there are 11 items having good discrimination index or 36.7% of items are 
good, and there is one item having poor discrimination index or 3.3% of items are poor. 
Meanwhile, there is no item having very good discrimination index. 

Table 6. The Analysis Results of Discrimination Index of Items 

Criteria Item Numbers 

Poor 13 

Enough 1, 2, 3, 4, 5, 6, 8, 10, 11, 15, 16, 17, 20, 22, 24, 26, 28, 29 

Good 7, 9, 12, 14, 18, 19, 21, 23, 25, 27, 30 
 

Distractor Effectiveness 

The distractor effectiveness was calculated by using the Quest program. The distractor 
effectiveness of math NSSE items can be seen in Table 7. 

Table 7. The Analysis Results of Distractor Effectiveness of Items 

Percent          

Item numbers 
1, 7, 8, 9, 11, 12, 14, 16, 17, 18, 23, 24, 25, 

27, 30 
2, 3, 4, 5, 6, 10, 13, 15, 19, 20, 21, 22, 26, 28, 

29 

 
 Based on Table 7, it can be concluded that there are 15 items having distractor effec-

tiveness with more than 5% chosen by participants and 15 items having distractor effective-
ness with less than 5% chosen by participants. 

Analysis Results about Question Items 

One of the easy questions is the 5th number. It is proved by the fact that 246 of 293 stu-
dents correctly answer. Item the difficulty index is 0.959. It means that the proportion of stu-
dent who correctly answer is 95.6%. The discrimination index of this item is 0.24. 

Item Number 5 

Look at the pattern below. 
 

 

 

 

 

 

 

 

 
How many unit squares are in 6th pattern? Solution: 
35 1st pattern = 1 
74 2nd pattern = 1.2 + 1 = 3 
82 3rd pattern = 2.3 + 2 = 8 
85 4th pattern = 3.4 + 3 = 15 
 5th pattern = 4.5 + 4 = 24 
 6th pattern = 5.6 + 5 = 35 
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The questions are easy for students to understand because the information in the ques-
tion is clear and the question are still classified as routine. The students only need the skills to 
apply formulas to solve the question. Meanwhile, students' abilities are already high. The ques-
tion must be increased cognitive level such as adding information to deceive. 

Item Number 9 

One of the moderate questions is the 9th number. It is proved by the fact that 134 of 
293 students correctly answer. Item the difficulty index is 0.577. It means that the proportion 
of student who correctly answer is 57.7%. The discrimination index of this item is 0.47. 
 

It is given: 
   {                            } 
   {                        } 
   {                  } 
 
The set of complement       is ... 
{                   } 
{               } 
{    } 
{ } 

Solution: 
   {                 } 
   {         } 
   {       } 
       {               } 
        { } 

 

 
The problem can deceive students because in the stem of the question, students may 

find it difficult to distinguish between the “union” symbol and the “intersection” symbol. Be-
sides, there is symbols written in word namely “complement”. The good question should be 
written “The set of       ”. 

Item Number 14 

The second question of easy questions is the 14th number. It is proved by the fact that 
171 of 293 students correctly answer. Item the difficulty index is 0.7. It means that the pro-
portion of student who correctly answer is 70%. The discrimination index of this item is 0.52. 

 
Notice the picture below! 

 
 

The equation of k line is ... 
               

                 

            

              

 

Solution: 

The gradient of points (0.4) and (3.0) is given by    
   

   
   

 

 
 

Since k line is perpendicular to points (0.4) and (3.0), the gradient    is given by 

     
 

  
   (

 

 
 

 

)  
 

 
  

k line is passed through the point (3.0), so the coordinates of k line is (3.0) 

Using the result                gives      
 

 
       

                 

                 

Therefore, the equation of k line is            . 
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The questions are too easy for students to understand because the information in the 
question is clear and the question are still classified as routine. The students only need the 
skills to apply formulas to solve the question. Besides, understanding the concept of algebraic 
operations will affect the student work process (Shantika & Istiyono, 2019). The question can 
be turned into word problems without displaying pictures on the questions and the level of 
questions can be increased. The distractor effectiveness is improved again. 

Discussion 

According to Retnawati (2017), an instrument is considered to have a good quality 
based on the validity and reliability as well as the characteristic of the instrument component. 
Based on the results obtained from Table 4, it can be seen that 13 items or 43.3% of items are 
moderately valid, while 17 items or 56.7% of items are very valid. It is supported by the con-
tent validity index which has value of 0.924. It can be interpreted that the test instrument is 
very valid for all items. In addition, validity is a tool to consider all important things in the de-
velopment of a test. Other experts suggest that the validity of a measuring instrument can 
measure what should be measured (Allen & Yen, 1979). Linn and Gronlund (1995) explain 
that validity refers to the adequacy and feasibility of interpretations made from assessments, 
with regard to specific uses. 

Accordingly, the test instrument can be said as the high-quality instrument. According 
to Linn and Gronlund (1995), the high-quality instrument that is good (correct, valid, and ap-
propriate). Validity also can measure the success of students in the learning process in a cer-
tain period (Nitko, 1996). Meanwhile, the moderately valid items can be revised by considering 
the relation between questions and question indicators. 

According to the analysis result by using Quest program, the Internal Consistency value 
was 0.78. It can be said that the test device is very reliable. The higher the correlation ques-
tions, the higher the reliability (Nunally, 1978). In addition, the reliability coefficient is closely 
related to the standard error of measurement (SEM)/measurement error, based on the calculation, 
it is known that the standard deviation is 3.49 so that the SEM value of 1.637 is obtained. 
SEM is an estimate of the number of errors in the test score. The smaller the SEM, the higher 
realibility of a test device. It can be said that the test instrument has a high accuracy level.   

Based on Table 5, there are 25 items having easy category or 83.3% of items are easy, 
there are five items having moderate category or 16.7% of items are moderate, but there is no 
item having difficult category. It indicates that the proportion of the math NSSE items is not 
balanced. Ideally, according to Arifin (2012), a good proportion of difficulty index should be 
spread normally. Meanwhile, Arikunto (2012) suggested that a good question is one that is not 
too easy and not too difficult. The question that is too easy does not stimulate students’ hard 
effort to solve it. Conversely, the question that is too difficult will cause students to become 
discouraged and not to be enthusiastic in solving it because it is beyond their ability. In addi-
tion, the difficulty index of question items can be identified from the student’s ability. The 
higher the student’s ability, the lower the difficulty index. It means that the question items 
have a low difficulty index if students can answer easyly and correctly. Conversely, the ques-
tion items have a high difficulty index if students have difficulty answering that questions.  

Based on Table 6, there are 18 items having enough discrimination index or 60% of 
items are enough, there are 11 items having good discrimination index or 36.7% of items are 
good, and there is one item having poor discrimination index or 3.3% of items are poor. 
Meanwhile, there is no item having very good discrimination index. It can be said that the 
math NSSE items has moderately good quality based on the discrimination index. A good 
question item is an item that has a discrimination index more than 0.2 as stated by Fernandes 
(1984). According to Ebel and Frisbie (1972), an item is said to be quality if the discrimination 
index is at least 0.41. 
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The results obtained from the difficulty and discrimination index of the math NSSE 
items need to be considered because according to Crocker (2008), one of the causes of poor 
discrimination is the index of difficulty of the question. Less and good enough questions need 
to be reviewed both in terms of the difficulty and the discrimination index. Discrimination 
index of a problem is the ability of a question to distinguish high-ability students from low-
ability students. Logically, smart students will certainly be able to answer than low-ability stu-
dents. Also, students do not believe in themselves or guess in answering the questions due to 
the lack of students' understanding of the concept (Istiyani et al., 2018). 

Based on Table 7, there are 15 items having distractor effectiveness with more than 5% 
chosen by participants and 15 items having distractor effectiveness with less than 5% chosen 
by participants. Distractors do not function properly will make the item easier. Besides, ques-
tion items cannot distinguish students who master the material being asked and students who 
do not master the material being asked.  

The quality of this math NSSE instrument can be seen from its validity because there 
are still valid questions. The quality of the instrument can also be seen from its reliability. In 
this case, the math NSSE instrument is reliable. Furthermore, it can be seen from the index of 
difficulty that it must have a balanced proportion in order to get good learning achievement. 
In addition, the quality of the question instrument can be seen from the function of the dis-
tractor so that there can be a tendency to attract student to choose it. In addition, there are 
50% of items that do not have a good distractor, so that most students choose the right an-
swer. According to Brawn (Fernandes, 1984), distractors were said to be good at least it is 
chosen by 2% of all participants. Meanwhile, Nitko (1996) said that a distractor functions if at 
least it is selected by a test participant from a low group. 

In compiling multiple choice questions, the ability to arrange alternative answers is a 
very important aspect. The use of a distractor that is not good will reduce the quality of the 
question. The results of research conducted by Attali and Bar-Hillel (2003) concluded that 
both test takers and question makers have the same tendency to choose answers or the place 
of answer key. This, absolutely, increases the chance of the test taker to guess the answer. The 
high ability of test taker to guess will decrease the discrimination index. Meanwhile, the low 
discrimination index will give the homoguneous scores. The more homogeneous scores are 
obtained, the weaker the reliability of the question will be (Allen & Yen, 1979). Thus, the 
question that is invalid and has low reliability can also be caused by the students’ ability to 
guess in answering the tests given. 

Beside the difficulty and discrimination index, in making decisions, it is also necessary to 
pay attention to the abilities of the participants/respondents, because basically, here is one of 
the disadvantages of this classic theory, namely the interrelationship between the characteris-
tics of the items and participants. This is based on Naga (1992) that in the classical theory, the 
characteristics of items always depend on the group of participants. 

The quality of NSSE math instrument can be seen from the level of the item's difficult. 
Meanwhile, the difficulty level of the items is based on the student's ability to understand the 
material taught by the teacher. According to Fernandes (1984), question item that results a 
mean score of around 50% of the maximum score can be said that the item has good index of 
difficulty. Meanwhile, Thomas and Dawson (1972) explained that items that had a difficulty 
level of 0.25 - 0.75 were said to be good. 

NSSE is one of the determinants of graduation aside from the national-standardized 
examination (NSE). NSE functions as one of the considerations for quality mapping educa-
tion units, the basis for selection to enter the next level of education, determining the gradua-
tion of students from programs and/or educational units, basic guidance, and assistance to 
educational units to improve the quality of education (Sunarti & Anggraini, 2013). Certainly, 
both of them have differences in terms of scope, level of difficulty, and management. NSSE's 
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scope is in accordance with regional provisions, but still in accordance with national examina-
tion standards, while the NSE scope is carried out nationally. The level of difficulty is differ-
ent and remains in accordance with national examination standards. In management, NSE is 
managed by the government while NSSE is managed by the teacher or subject teacher forum. 

CONCLUSION 

Based on the discussion of the results obtained, it can be concluded that the question 
items of math NSSE test at state JHS of 3 Pati is generally moderately good. Based on the 
classical theory approach, the test instrument has validity value of 0.924 which means that it is 
very valid for all items. There are 13 items or 43.3% of items are moderately valid, while 17 
items or 56.7% of items are very valid. The internal concistency value is 0.78 which means the 
test instrument is reliable. The difficulty index of the question items is included in the easy 
category. There are 25 items having easy category or 83.3% of items are easy, there are five 
items having moderate category or 16.7% of items are moderate, but there is no item having 
difficult category. The discrimination index of the items has moderately good category. There 
are 18 items having enough discrimination index or 60% of items are enough, there are 11 
items having good discrimination index or 36.7% of items are good, and there is one item 
having poor discrimination index or 3.3% of items are poor. The distractors of the items 
generally function well. There are 15 items having distractor effectiveness with more than 5% 
chosen by participants and 15 items having distractor effectiveness with less than 5% chosen 
by participants. 

Test instrument is used for identifying mathematical knowledge. Thus, for teachers and 
prospective teachers, it is important to know the rules of quality question writing such as val-
idity, reliability, index of difficulty, discrimination index, and effectiveness of distractor. Be-
sides, the teacher and all parties involved in making exam questions must consider the propor-
tion of questions to be balanced between the questions that are, easy, medium, and difficult 
because each school has different student characteristics. For stakeholders of State JHS of 3 
Pati, it is suggested to notice many aspects namely the readiness of students and the test in-
strument that will be used before the implementation of NSSE. This study can also be used as 
an evaluation material for learning at State JHS of 3 Pati. For the next researchers, it can be a 
reference in conducting the similar research or analyzing other subjects. 
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