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Abstract— The results of the analysis of a test is indispensable 

for making the policies that should be done by a teacher in 

improving the quality of teaching and learning. This study aimed 

to describe characteristics of the school examination for Biology 

subject in Banjar Regency in the year of 2014/2015. The 

quantitative analysis was based on modern test theory using 

software version MICROCAT Big steps 2.30 on the response of 

the students' answers to the tests made in the Department of 

Education and Ministry of Religious Affairs. The results showed 

that the tests made in the Ministry of Religion have suitability 

items with the model of Rasch and better quality than the tests 

made in the Department of Education. Both tests had a level of 

difficulty that was good, discriminating power which was 

unacceptable, and the distribution of response answers that was 

not good. Statistics showed that the reliability of items was 

preferential while the reliability of persons was weak.  Moreover, 

it was still found the students who responded inconsistently. 
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I. INTRODUCTION 

Curriculum, learning process, and assessment  are very 
important three-dimensions in education and interrelated 
between each other [1]. Assessment can be used as a measuring 
tool for teachers and students in relation to the analysis of the 
success rate of the learning process [2]. The analysis is 
indispensable for the creation of policies that should be done 
by a teacher to improve the quality of teaching and learning 
process [3]. 

Data of assessment utilization results are very useful, not 
only for teachers but also for students, principals and education 
supervisors in order to improve the development of education 
in schools both in terms of planning, executing or 
implementing, assessment, monitoring, or determining the 
outcomes of education [4]. 

Learning achievement test is a test tool in education that at 
least provides four functions, namely to evaluate students, 
motivate and help students, provide feedback for teachers, and 
develop instruction [5]. The test which is not yet standardized 
will provide information about the students’ ability that is bias 
and inaccurate so that the data obtained are still doubtful [6].  

Multiple choice question is a kind of objective test that is 
most widely used by teachers [7]. This test consists of a 

question that refers to the matter subject (stem) and a set of two 
or more options that consist of possible answers from the 
statement. The best answer is an answer key (key) and the 
other is called by distractors [8]. This matter is very versatile 
type for use because it can measure a wide range of learning 
outcomes ranging from simple to complex, can be adapted to 
most types of subjects, is very easy to apply, and the majority 
of standard tests use this form [9].  

Levels of cognitive complexity and depth of knowledge 
become important aspects in learning outcomes assessment 
standard because they are used at the level of matter in the 
blueprint for a summative test [10]. One of international 
studies regarding students' cognitive ability is TIMMS (Trends 
in Mathematics and Science Study) which states that the 
average percentage of correct answers in a question of 
understanding is always higher than the percentage of correct 
answers on the question of the application and reasoning [11]. 
This is not in accordance with science learning process that has 
characteristic of scientific process or scholarly work based on 
the ability to think and problem resolution [12].  

Broadly speaking, the analysis of items is divided into two, 
namely the approach of classical test theory and item response 
theory. In classical test theory, level of difficulty and 
discriminating power largely determines the quality of items. 
However, the characteristics of the item which is resulted by 
classical test theory changes depending on the group of 
examinees [13] [14]. The analysis model of achievement test 
that is based on item response theory is more credible [15].  

Item response theory is a theory of general statistics 
regarding the exam and test characteristics and how those 
characteristics attributed to the ability as measured by the 
questions in the test. The response of students to the item can 
be measured dichotomous and politomus [16]. If the data are 
scored in dichotomous, the use of Rasch models for tests 
analysis is very appropriate [17]. Rasch model application in 
the development of the test can be an excellent tool in 
evaluating performance because it can make a selection matter 
so well that the results are good and valid [18]. In addition, this 
model will produce an independent measurement [19].  

Rasch models show the degree of difficulty on item 
response theory in an objective assessment. This model is able 
to prove the validity and can be used to replace the factor 
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analysis on classical test theory and test for undimensional on 
the written test [20]. Analysis of this model can be done with 
the help of a computer program, one of which is a program 
Bigsteps and Winsteps [21][18][22]. Mathematically, the 
characteristic of function item in Rasch models expressed by 
Hambleton, Swaminathan, Rogers (1991), Fahmi (2011), and 
Ratnaningsih & Isfarudi (2013) in the following 
equation[16][23][24]:  

Pi (θ) = with i = 1, 2, ..., n    (1) 

Information:  
Pi (θ): Opportunities enabled participants answered correctly θ can 

answer correctly the first item.  
θ: the level of ability of the test taker  
bi: the difficulty level butirke-i  
e: natural numbers whose value approaches 2,718  
n: number of items in the test  
D: constant-value of 1.7 as a standard deviation of distribution logistics  
 

Opportunities for someone to answer an item correctly is a 
function of the ability of the participants and the level of 
difficulty of the grain. The value of b indicates a point on a 
scale of standard capabilities (0.1) where it is likely to give the 
correct response was 0.50 (meaning 50% chance to be able to 
answer the item correctly) [25]. Level of difficulty of items 
moves from - ∞ to + ∞. Nevertheless significant value typically 
moves on a scale of -3 to +3 in logit units (log odds units). 
Otherwise good grain is grain that has a difficulty level ranges 
from -2 up to +2 [16]. 

II. METHODS 

This research is non experimental quantitative research 
using descriptive methods implemented in Banjar district. The 
data source is the answer sheets of students on tests made in 
the Department of Education and Ministry of Religious Affairs 
of Banjar district. The population in this study were 557 
students who gave the response on the school exam tests 
student on science subjects (Biology material) at the school 
year 2014/2015. The population consisted of 381 students 
response from junior high school and 176 students response of 
MTs. The students' answers were analyzed quantitatively using 
MICROCAT program Big steps 2:30 version.  

The primary variable of this study was characteristic of 
Biology items used on school exams in Banjar district. Sub 
research variables are wright (map of persons and items), item 
(item fit, item measure, Ptbis, item option frequencies, quality), 
abilities’ students (person fit, person measure), and a summary 
of the analysis. 

III. RESULT AND DISCUSSION 

A. Map of Wright (map of persons and items) 

Based on the analysis of Big steps program, wright map 
obtained from tests made in the Department of Education and 
Ministry of Religious Affairs of Banjar regency is shown in 
Fig. 1. 

 

Fig. 1. Map of Wright Test made in Department of Education and Ministry 

of Religious Affairs in Banjar district 

Fig. 1 shows a blank intervals (> 3 logit and> 2 logit) on 
the map of test items made in Department of Education and 
Ministry of Religious Affairs. In addition, there were the 
vacancy of person maps in the interval (-3 to -2) on tests made 
in the Ministry of Religion. Accordance with the opinion [32], 
it indicates that the tests made in the Department of Education 
and Ministry of Religious Affairs of Banjar district does not 
function optimally if it is imposed on students who have a high 
level of ability and tests made in the Ministry of Religion with 
a low difficulty level works less optimal. Therefore, tests are 
made by the Department of Education and Ministry of 
Religious Affairs of Banjar district cannot measure all students' 
abilities. Follow-up to do is that test developers need to add 
some points on the test that have a high difficulty level in order 
to fill the void interval and eliminate items that are less 
functional. 
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B. Items 

Characteristics of test items made in Department of 
Education and Ministry of Religious Affairs of Banjar district 
can be seen in Table 1.  

TABLE I.  CHARACTERISTICS OF ITEMS 

The Test Maker D K 

Item fit 
Amount 12 15 

Percentage 70.59 83.33 

Item measure 

High 2 - 

Moderate 9 13 

Low 1 2 

Item Difficulty 
-2.79-

(2.88) 

-5.41-

(1.39) 

Indeks of Discrimination 0.06-0.26 0.09-0.31 

Distribution of the 
option 

Good 4 8 

Not Good 8 7 

Quality 

Good 9 13 

Enough 3 2 

Not Good 5 3 

a. *Source: Data Processing Result 

Information: 
D: Education Office of Banjar District 

K: Ministry of Religious Affairs of Banjar District 

 

Based on the results, the test items made in Education 
Office were not good while the test items made in Ministry of 
Religious Affairs were good, but equally not at 100% so that 
the two tests still have items that do not fit [26]. Based on the 
opinion [19], the items that do not fit show misconceptions 
about the items. Items that fit with the model mean the items 
function consistently with what is expected by the model [27]. 
Further research is needed on the causes of problems that do 
not fit according to the rules-writing and make repairsment 
before re-testing.  

Based on the results, level of difficulty in the two tests was 
good even though they still found the questions that were very 
difficult and very easy [26]. The follow-ups to do by test 
developers are as follows: First, the items included in the 
medium difficulty level is included in the question bank and 
can be removed again in a test of learning outcomes in the 
future. Secondly, items which have a high degree of difficulty 
can be discarded, reexamined, and any time can be used in the 
tests, which were very tight as a selection test. Third, items 
with low difficulty level also have three possibilities, namely 
being discarded, reexamined, or can be used in the tests that are 
loose in the sense that most of the testee will pass in these 
tests[28].  

The discriminating power of both tests had low values. 
Although [26] states that the value of the discriminating power 
is good [26] as it does not have a negative value, but according 
to [29], the discriminating power of the two tests was 
unacceptable because it had a value ≤0,40[29]. Follow-up to do 

is revise the item, put it forward again in the upcoming 
achievement test, and then analyze it again whether the 
discriminating power is increasing or not. The other follow-up 
is to dispose of the item.  

In accordance with the results of [26], the distribution of 
answers from the both tests was not good. Follow up on the 
results of the analysis is that selection of answers that have 
been able to function properly can be used again on the 
upcoming tests, but those not functioning properly can be 
revised or replaced with other options [26]. This is accordance 
with what expressed by [26], that the questions whose  the 
response distribution is unfavorable needs to be revised [29].  

The percentage of question which is not good on the test 
made in Education Office and Ministry of Religious Affairs of 
Banjar district sequentially is 29.41% and 20%. The 
classification [30] and both the quality of the test were good 
[31]. 

C. Test Participant 
Characteristics of testee on the exam 2014/2015 school 

year are presented in Table 2.  

TABLE II.  CHARACTERISTICS OF TESTEE 

The Test Maker D K 

Person fit 
Amount 355 155 

Percentage 93.16 88.07 

Person measure 

High 89 30 

Moderate 200 107 

Low 92 30 

Student Level 
-2.24-
(4.45) 

-1.15-
(3.78) 

b. Source: Data Processing Result 

 

Percentage of less than 100% indicates that there is still a 
testee who was inconsistent in answering the questions. Rasch 
modeling can detect their response patterns that do not fit, the 
mismatches answers given based on the ability compared to the 
ideal model [19]. The information of response pattern that does 
not fit can be known further by looking at schallogram. 
Through the matrix Guttman, the direct cause of the pattern of 
response is not appropriate. Further research is needed on the 
causes of students who have no appropriate response and the 
follow up is necessary on those students according to the 
results of causes analysis.  

Testee capability is divided into low, medium, high, 
according to classification of [19]. Students who have the 
medium ability was more than those with the low and high 
ability. The average ability of the test taker in analysis results is 
different from the results of the estimation. This is because the 
results of the analysis only calculate a score which is not 
extreme,  both minimum and maximum, whereas the data 
contained some test takers who have the maximum score. 
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D. Statistics Summary 

Statistical summary of items and the test taker is presented 
in Table 3.  

TABLE III.  STATISTICS SUMMARY 

The Test Maker D K 

Item 

Measure 1.24 0.86 

SEM 0.84 0.69 

INFIT MNSQ 1.00 1.00 

OUTFIT MNSQ 0.87 0.99 

Reliability 0.47 0.57 

Testee 

Measure 0.00 0.00 

SEM 0.18 0.20 

INFIT MNSQ 1.00 1.00 

OUTFIT MNSQ 0.87 0.99 

Reliability 0.99 0.97 

c. Source: Data Processing Result 

 
Statistics summary shows that the average ability of the test 

taker is higher than the level of difficulty of the questions. 
Reliability learners are weak while reliability is a special item. 
Moreover, it has good conditions for measurement [19],[32]. 
Thus, the test made in the Department of Education and 
Ministry of Religious Affairs of Banjar Regency has the 
testees’ ability that is higher than the level of difficulty of the 
test were tested. Testees’ answer consistency is not good 
although it has good conditions for measurement. 

IV. CONCLUSION 

Characteristics of the test at the school exam for Biology 
subject at Banjar district in 2014/2015 have match items with 
the Rasch model, have good difficulty levels, unacceptable 
discrminating power, and answer distribution which was not 
good. The quality test was pretty good, special test reliability 
was found, and reliability of the test participants was weak. 
Moreover, there were still students who responded 
inconsistently.  
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