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Ab s t r Ac t

This study aims to analyze and describe the response patterns of school exam participants based on the person fit method. 
This research is a quantitative study with a focus on research on social science elementary school examinations as many as 
15 multiple choice items and 137 participant answer sheets. Data collection techniques were carried out with documentation 
by collecting the participants’ exam results and then being scored based on the answer key. The data analysis technique used 
is statistical person fit analysis with the Rasch Model. Data were analyzed using the R Program with the package latent trait 
model (ltm). The results showed that as many as 93 or about 67.9% of examinees detected fit or were categorized as having 
rational response patterns and as many as 44 examinees or around 32.1% of examinees were detected as not fit or categorized 
as having irrational response patterns. Based on the results of the study, it was concluded that most elementary school exam 
participants had a response pattern that was fit (had a rational response pattern).  
Keywords: Person Fit, Irrational Response Patterns, Multiple Choice Tests.
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In t r o d u c t I o n

Multiple choice tests are assessment techniques that are 
conducted where the respondent is given the opportunity 
to mark the answer choices from a series of choices. (Çiftçi, 
2019). The characteristics of multiple-choice tests that provide 
answer choices often make the test participants do it by chance 
to get the correct answer. Primarily on multiple choice tests 
with scoring without correction (no penalty is imposed on the 
wrong answer) often impacts the desire of test participants to 
answer with guesses. This seems to be considered normal by 
the test participants so that during the assessment sometimes 
the test participants tend to fill the answer sheet with random 
responses even though they do not understand and master 
the question content in the test item. Instead of leaving 
blank answers, they tend to fill in even though it comes from 
guesswork.

Multiple choice items include statements called stem. This 
stem is the question must be answered or the problem must be 
solved. The other part is the response options that will be used 
to determine the correct choice. From this option there is one 
answer key and the other is the distractor. (Bailey & Curtis, 
2015; Kılıçkaya, 2019). Motivation to complete all answer choices 
certainly affects the behavior of participants in giving answers. 
The phenomenon in the implementation of the test often raises 
questions for developers and test implementers that is sometimes 
found irrational participant response patterns. Sometimes 
participants can give correct responses to difficult questions 
but instead are not able to answer correctly on easy questions.

To improve the quality of education, one effort that can 
be done is to improve the quality of assessment (Herwin & 
Mardapi, 2017). A good measurement is a measurement that 
gets results that show the actual abilities of the participants. 
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High or low ability of participants should come from the 
actual profile, not from the guesswork of the correct answer. 
Therefore, there is a need for control over cases of unreasonable 
response patterns in the implementation of assessments 
especially those using multiple choice test instruments.

Recognizing the challenges in applying multiple choice 
tests makes the implementation require statistical methods 
to maintain the quality of assessment and measurement 
results. Person fit statistics is a method used to detect deviant 
response patterns (Huang, 2012, p.28). This person fit is used 
as a basis for interpreting the response patterns shown by test 
takers (Mehrzi, 2011). Person fit in item response theory is a 
measurement made to detect anomalies in the test participant’s 
response patterns (Meijer & Sijtsma, 2001; Pan & Yin, 2017).

In the test implementation, the score may not represent 
what is known by students and what can be done by students. 
Person fit provides important aspects of proof of validity as 
well as the results of analysis that are very useful to convey to 
education stakeholders (Walker & Engelhard, 2015). In the 
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parametric context, person fit analysis rates higher where 
individual response patterns match the expected pattern of 
the model and its estimated level of trait. This assessment is 
very important because individual interpretations and valid 
conclusions based on an estimated trait level are only justified if 
the individual response patterns are consistent. In addition, in 
the analysis of external validity, the presence of the proportion 
of irrelevant respondents can influence relations with relevant 
criteria (Schmitt et al., 2015; Ferrando, 2012). 

Performing measurements using multiple-choice tests can 
sometimes produce results that do not represent the ability of 
the test takers. Multiple choice characteristics that provide 
options for test takers allow test takers to give answers by 
guessing. Often found an unusual response pattern such as 
being able to answer correctly on difficult items but wrong 
on easy items. The pattern of guess responses by test takers 
will have an impact on increasing measurement errors in the 
assessment activities. This study is expected to contribute 
to improving the quality of the implementation of learning 
evaluation in schools. This is very important because a good 
evaluation is an evaluation that has justice for all parties 
without taking sides with one (Herwin & Phonn, 2019). In 
addition, the quality of the evaluation process and results can 
be a motivation for students to study further (Tjabolo & Otaya, 
2019; Suleman et al., 2015).

The focus of this research is the application of person fit 
statistics on the conduct of assessment. This person fit is applied 
to identify irrational response patterns in the implementation 
of multiple-choice tests in elementary schools. This study aims 
to analyze and describe the response patterns of elementary 
school examinees based on the person fit method. Based on 
some of these things, the research questions are: (1) what are 
the characteristics of the multiple-choice test items used in the 
evaluation of learning? (2) what are the characteristics of the 
participants who have taken the test? (3) what is the response 
pattern of participants’ answers based on the Person Fit Method?

Me t h o d

Research Design

In general, this research uses a descriptive quantitative 
approach. This research was conducted in state elementary 
schools in Bontomarannu District, Gowa Regency, South 
Sulawesi Province, Indonesia. This research is focused on the 
social science subject test set in the 2017/2018 academic year. 
The school exam questions are in the form of multiple-choice 
objective tests with as many as three options developed by the 
KKG Team appointed by the local government.  

Population and Sample 

To apply the person fit method, we need a response pattern 
of the test participants who come from the test participant’s 

answer sheet. In this study, the examinees ‘answer sheets were 
randomly sampled to obtain 137 test participants’ answer 
sheets. The tests used are facilitated and prepared by the local 
government through the education office. This test is held twice 
a year to provide information to local governments regarding 
the learning progress of each school unit.

Data Collection

In this study, the researcher acts as an external party who 
analyzes the implementation of learning evaluation in 
general and analyzes the response patterns of participants 
in particular. The data collection technique in this research 
is the documentation technique. The instrument used in 
this study was a multiple-choice test that was used during 
elementary school exams. The test consists of 15 items with 3 
options that discuss social science material. Other instruments 
are test takers’ answer sheets which are collected through 
documentation activities.

Data Analysis

This research is focused on Social Sciences Questions of 
Elementary School Exams in Bontomarannu District, Gowa 
Regency, South Sulawesi Province. The exam questions 
analyzed in this study are the 2nd grade exam questions. 
The exam questions are in the form of multiple-choice 
objective tests consisting of 15 items. Through documentation 
techniques, 137 participants’ answer sheets were netted for 
analysis based on the person fit method. After the data is 
collected, then the measurement model used in this study is the 
Rasch model so that all responses from the test sheet answer 
sheets are calibrated using the Rasch model. This model is 
focused on one parameter, namely the level of difficulty while 
the item discrimination index is assumed to be the same for 
all items (Baker, 2001; Baker & Kim, 2017; Herwin et al., 2019; 
Rizopoulos, 2006). The data analysis technique used is the 
person fit method. Person fit is calculated using the following 
formula.

θ θ
θ

L( ) - E[L( )]Z =
SD([Ll( )]

with,
z  : Person fit coefficient
L(θ) : Maximum Likelihood Estimation
E : Expected Value 
SD : Standard Deviation

(Hulin, Drasgow, & Parsons, 1983; Reise, 1990; Armstrong 
& Stoumbos,  2007; Torre & Deng, 2008)

The research data obtained were then analyzed using the 
person fit method using the R Program with the Package Latent 
Trait Model. To determine whether the examinees are fit, criteria 
is needed. Fit criteria are used based on Reise’s opinion (1990) 
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which explains that the negative z value indicates that the 
examinee (person) concerned is detected as not fit and vice versa.

FI n d I n g s

The findings of this study are described based on three main 
focuses which are the research questions. The focus in question 
is the characteristics of the multiple-choice test used in the 
evaluation of learning. The second focus is the characteristics 
of the participants and the last focus is the response pattern of 
the participants based on the Person Fit Method. The caliber 
results provide information on the parameters of the Social 
Science exam questions presented in Table 1 below.  

Table 1 shows information on item characteristics after 
item calibration using the Rasch model. In the table, we can see 
that the characteristics of the question items are focused on one 
parameter, namely the item difficulty level parameter, while 
the discrimination index parameter is assumed to be equal to 
0,692 for all items. To facilitate observing the level of difficulty 
parameters in all items, the following is presented in Figure 
1 which is the distribution of the level of difficulty of items.

Based on the results of the calibration of the item items 
presented in Figure 1 shows that the most difficult item of the 
Social Sciences Examination for Elementary School Exams 
in Gowa Regency is item number 10 with an item difficulty 
coefficient of 2,017, while the easiest item is item number 7 with 
a coefficient item difficulty level of -4,771. For other forms of 
information presentation, the following Figure 2 presents an 
item characteristic curve for all items.

Based on the data presented in Figure 2, it can be explained 
that from the 15 items used have different characteristics based 
on the characteristics curve of the item. There are items that 
are very easy, there are items that are moderate, and there are 
also items that are very difficult for examinees. Thus, the fifteen 
items have different levels of difficulty. The following Figure 3 
presents a comparison of the characteristics of items between 
easy items, medium items, and difficult items.

Figure 3 presents a comparison between easy, medium 
and difficult items. In the figure it can be seen that Item 7 
is the easiest item because based on the curve even though 
participants have low ability, however they have a high 

Table 1: Item Parameters for Social Sciences Elementary School Exams 

Items   Difficulty level Item discrimination index

1 -1,821 0,692

2 -1,759 0,692

3 -0,830 0,692

4 1,583 0,692

5 -0,880 0,692

6 1,040 0,692

7 -4,771 0,692

8 1,702 0,692

9 0,262 0,692

10 2,017 0,692

11 1,951 0,692

12 0,451 0,692

13 -0,633 0,692

14 -2,876 0,692

15 -3,177 0,692

Fig. 1: Distribution of Test Item Difficulty

Fig. 2: Characteristic Curves for All Items

Fig. 3: Comparison of Characteristic Curves Between Easy, 
Medium and Difficult Items
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probability of answering Item 7 correctly. The opposite occurs 
in Item 10. In item 10 the probability of answering items 
correctly is only owned by participants with high ability. Based 
on this presentation, ideally, low-ability participants have a 
small chance to answer difficult question items correctly and 
conversely participants with high abilities should be able to 
answer easy items correctly.

After obtaining the item parameters through item 
calibration, the next step is to analyze the test participant’s 
response patterns based on the person fit method. This was 
done to obtain the value of z (coefficient of person fit) on each 
pattern of response test participants. The coefficient z is used 
to conduct testing and draw conclusions related to the status 
of the examinees. The person fit analysis is performed using 
software assistance, namely the R Program with the Latent 
Trait Model Package. The results of the analysis of person fit 
are presented in Table 2.

Based on the presentation of the data in Table 2, it shows 
information that out of 137 students (examinees) analyzed, as 
many as 93 or about 67.9% of the examinees were detected as 
having a fit response pattern and 44 of the 32.2% examinees 
were detected as having a response pattern. which is not 
fit. These results provide information that the majority of 
participants in the Elementary School of Social Sciences 
Examination in Bontomarannu District, Gowa Regency were 
not identified as having an irrational response pattern. This 
can be proven after the participant response patterns are 
analyzed by the person fit method. In addition, it seems that 
there are still other participants (32.1%) who are identified as 
having an irrational response pattern. This was shown after 
being analyzed by the person fit method showing a negative z 
coefficient (not fit). The results of a more complete person fit 
statistics analysis from Table 2 can be seen in the following 

link: https://drive.google.com/file/d/1ECoAYstHxIQS00pNo
vH26zhUDmCjYpj6/view. 

Furthermore, to explain the application of person fit on 
examinees, the following empirical data is presented in the 
example of two examinees who have the same total score 
but have different person fit coefficients. The two intended 
examinees are examinees with codes 003 and 108. Participants 
with codes 003 and 108 basically have the same total score of 
10 results from 10 items that were answered correctly and 5 
items that were answered incorrectly. The following Table 3 
and Table 4 are presented, which are the response patterns of 
examinee with code 003 (examinee who has a rational response 
pattern) and examinee with code 108 (examinee who has 
irrational response patterns)

Based on the information presented in Table 3 and Table 4, 
it can be explained that both participants have the same total 
score of 10. If using the classic method that has been used so far, 
the conclusions for both participants are the same, ie both have 
scores 10 and this score is quite high and is in the top group of 
examinees. Another thing will happen if the person fit method 
is applied to both response patterns. After being analyzed by 
the person fit method, the z coefficient for an examinee with 
code 003 is 1,741. The coefficient shows that an examinee 
with code 003 is detected fit or in the concept of person fit an 
examinee is categorized as having a rational response pattern. 
Another decision was obtained from an examinee’s response 
pattern with code 108. Based on the results of the analysis with 
the person fit method, a coefficient of -2.193 was obtained. The 
coefficient indicates that an examinee with code 108 detected 
has a response pattern that is not fit or in the concept of person 
fit an examinee is categorized as having an irrational response 
pattern.

To more easily understand the concept of person fit, 
we can see the case of examinees with codes 003 and 108. 
Examinee 003 seems to be wrong on items 8, 10, and 11. This 
is considered logical considering the status of the three items 
is the most difficult item on the exam questions. (see Figure 
1) after calibrating the grains. It means that examinee 003 is 

Table 2: Person Fit Examinees Analysis Results

Coefficient Detected Total Examinees %

Positive Fit 93 67.9

Negative Not Fit 44 32.1

Table 3: Response Pattern of Examinee with Code 003  (Total Score = 10 and Coefficient z = 1.741)

Items 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Response pattern 1 1 1 0 1 0 1 0 1 0 0 1 1 1 1
Information:
1: The score for the item answered is correct
0: The score for the item answered is incorrect

Table 4: Response Pattern of Examinee with Code 108  (Total Score = 10 and Coefficient z = -2.193)

Items 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Response pattern 0 1 1 1 1 0 1 1 0 1 0 1 1 1 0

Information:
1: The score for the item answered is correct
0: The score for the item answered is incorrect
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fit with the model that is able to answer the easy and answer 
incorrectly on difficult items so that it has a rational response 
pattern. Another thing occurred in the 108 participants 
who were detected as not fit. Empirical data shows that 108 
participants were able to correctly answer points 8 and 10 
which were difficult items, but instead were unable to correctly 
answer items 1 and 15 which were basically easy items in the 
exam questions. This is what caused the 108 participants to be 
detected as a participant who has an irrational or unsuitable 
response pattern.

dI s c u s s I o n

The practice of measurement and testing in the field of 
education by using multiple choice test instruments certainly 
makes it easy for implementation on a large scale. However, it is 
important to realize that the characteristics of multiple-choice 
tests that have a choice of possible answers are chosen by test 
takers. This choice impacts several possibilities that can be 
done by the participants starting from answering with analysis, 
making a fortune or guessing, or just choosing to improvise 
to meet the answer sheet. This requires careful control so that 
the decisions taken reflect the true condition of the test takers. 
This is something that must be understood by the teacher as 
a pedagogic competence that is their responsibility (Tjabolo 
& Herwin, 2020; Saptono et al., 2021; Pujiastuti et al., 2021).

The results of the analysis by the person fit method were 
obtained by some participants who were detected as not fit. If 
these empirical findings are related to some previous findings 
that it is most likely that the pattern of response is not fit 
caused by respondents not interested (not motivated) in the 
assessment in the exam so they show the behavior of answering 
many items at random to produce an inconsistent response 
pattern (Ferrando, 2015). One of the causes of response 
patterns or item score patterns that are not fit is caused by the 
behavior of test participants who do not have the attraction 
or motivation in conducting the test so that they answer or 
respond to questions randomly.

One important problem in psychological measurement 
and education assessment is the problem of the validity of 
individual scores. Deviant response behavior is an important 
factor influencing the validity of scores in test execution. 
Deviant item response patterns can have an impact on 
the predictive power of a test that is incompatible with the 
individual’s true abilities. This is the basis of the importance 
of person-fit statistics that are useful for detecting deviant 
behavior in individual response patterns (Avşar, 2019). Person-
fit is one of the bases for proving the validity of test scores 
(Tendeiro et al., 2016; Walker & Engelhard, 2015).

The response patterns that are detected as not fit tend to be 
caused by cheating behavior of the examinees. Such behavior 
can be in the form of attempts to violate exam rules such as 
looking at references, copying other people’s work, and even 

the motivation of examinees to seek the benefits (lack of 
motivation) (Meijer & Stoop, 2001). This is categorized as a 
response that deviates from the nature of the implementation 
of the test (Woods, Oltmanns, & Turkheirmer, 2008). For 
examinees with a deviant response pattern, it will have an 
impact on the estimation of inaccurate abilities and also 
have an effect on the validity of the measurement, which 
is misleading, thus the decision based on the score will not 
be fair or inappropriate. Test results like this have serious 
consequences and tend to be detrimental for decision making 
(Torre & Deng, 2008).

The accuracy of a policy decision is highly dependent on 
the accuracy of the assessment measure. Assessment plays an 
important role in maintaining accountability for promotion of 
students from class one to the next class. However, the threat 
of carrying out the assessment, namely the scores generated 
by students, may not reflect actual abilities. For example, if 
a student answers incorrectly on an easy item while being 
able to answer correctly on a difficult item. This situation can 
have an impact on misinterpretation and test score actions 
which can violate the perspective of accuracy and fairness 
(Mousavi, 2019).

In education measurement, detection of response 
patterns is very important to do. This is important because 
the difference between ability and test results can result in 
incorrect corrective steps or it can also have an inaccurate 
selection decision. Such response patterns can be identified 
through person-fit analysis (Santos et al., 2019). Another 
thing that can be obtained is information collected about 
individuals such as background information or the results of 
their work can be used to reveal the sources of actual errors 
(Cui & Roberts, 2013; Torre & Deng, 2008). Furthermore, the 
application of person-fit statistics is very good for finding 
item score patterns that can systematically reveal specific 
behaviors such as guessing, cheating, planning, sleeping, or 
other mismatch mechanisms (Dardick & Weiss, 2017; Miejer 
et al., 2016).

In the practice of measuring and testing the use of 
information the total score of the test takers is not enough to be 
relied upon as the only basis for decision-making information. 
Further investigation is needed on the score patterns shown 
by test takers (Wind & Walker, 2019). Person fit is designed 
to detect anomaly response patterns or aberrant response 
patterns (Fox & Marianti, 2017; Meijer & Sijtsma, 2001; Pan 
& Yin, 2017). Person-fit analysis is useful and promising in 
interpreting individual score results. This is because through 
person-fit analysis we can detect potential threats to the 
validity of the test taker’s score inference. This person-fit is 
also very good for contextualizing individual performance 
in carrying out tests and can highlight a subset of certain 
items that test takers do unexpectedly (Walker, Jennings, & 
Engelhard, 2018). However, it should be considered that the 
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use of statistical person-fit mechanics to detect fraud based 
on response time can be risky, because deviant behavior may 
arise due to poor time management (Linden & Guo, 2008; 
Sinharay, 2018).

The application of the person fit method is very beneficial 
for the implementation of a test. This person fit method can be 
applied to control the behavior of participants in an exam. This 
control is important, because in essence the implementation 
of the test aims to measure how much the test participant’s 
understanding of the competency being tested is not just 
how capable the participant is giving the correct answer to 
the items given. The person-fit method is also very useful in 
the validity of measurements in the implementation of the 
test. This is considered important because basically the right 
measurement will produce an objective decision. Conducting 
a person-fit evaluation for cognitive diagnostic assessments is 
very important because failure to identify the wrong response 
can lead to misinterpretation to decision errors (Cui & Li, 
2015). In addition, Goodness of Fit can also be used to measure 
the accuracy of empirical data that is relevant to rational 
expectations (Herwin & Nurhayati, 2021; Herwin et al., 2022).

The results of this study indicate that most of the test 
participants already have a fit response pattern or a rational 
pattern of 67.9%. This means that basically the majority of test 
takers are identified to provide answers with rational analysis, 
i.e., they are able to answer questions more easily and fail 
at more difficult questions. Although there are still a small 
number of test takers who are detected as not fit, this certainly 
is an evaluation material for the organizers for further analysis. 
The results of this study and the support of some previous 
findings indicate that person-fit statistics are very useful in 
the practice of measurement and testing. This can minimize 
measurement errors and decision errors. Primarily on the 
deployment of a multiple-choice test instrument that allows 
many types of behavior to emerge. With this person-fit analysis 
it is hoped that we can distinguish between participants who 
master competencies and those who lack material.

co n c lu s I o n 
Based on the results of research and discussion, it was concluded 
that the characteristics of the multiple-choice test items used in 
the evaluation of learning showed varying results with a score 
of 2.01 as the hardest item and a score of -4.77 for the easiest 
item. The same thing also happened to the characteristics of 
participants who showed varying levels of achievement, namely 
there were those who showed fit coefficients and some who 
did not. The majority of participants in the Primary School 
Examination in Bontomarannu Subdistrict, Gowa Regency 
were detected as rational response patterns (logical, consistent, 
and not cheated response patterns). This can be seen after 

applying the person fit method around 67.9% of the examinees 
detected fit.

su g g e s t I o n

Based on the conclusions of the study, it is recommended 
that in the holding of the exam it is recommended to apply 
the person fit method because the method is very useful for 
controlling the behavior of the examinees in taking the exam. 
Considering how great the benefits of this person fit method, 
it is recommended that the person fit method be applied 
on an ongoing basis in the implementation of exams, both 
for school exams and for other forms of exams such as the 
selection exam. To the Gowa Regency Government in order 
to facilitate teachers especially those who are fully involved 
in conducting the exam by holding item calibration training 
based on Item Response Theory (IRT) in general and person 
fit caliber training specifically so that the implementation of 
school exams can be better in the future.

lI M I tAt I o n

This research was carried out at the level of learning evaluation 
activities where the number of participants was still medium. 
Future research is expected to use a wider and more number 
of participants.
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