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ABSTRACT 

This study aims to describe student errors and the factors that cause student errors in solving mathematical 

reasoning topic questions according to Castolan Stages. This research uses a qualitative approach with 

descriptive methods. The research subjects were 3 class XII high school students consisting of 2 female 

students and one male student. The research instruments used in the research were written tests and 

interviews. The results showed that students made three errors in solving the mathematical reasoning 

questions: conceptual, procedural, and technical. The causes of these three faults differ. As for student 

errors, (1) conceptual errors because students choose the wrong formula or formulas, so they don't answer 

questions; (2) procedural errors because students don't work on questions according to the steps requested, 

so they don't write down what was known and what was asked; and (3) technical errors. The cause of 

conceptual errors is pupils not understanding the subject and forgetting the formula. Procedure errors occur 

when kids don't know how to solve problems and aren't used to writing down what they know and what 

they're asked. Technical errors occur when pupils rush to solve problems and don't check their responses. 

Keywords: UTBK model questions, Mathematical reasoning, Kastolan error stages 

 

1. Introduction  

State University Entrance Selection 

(SMPTN) is an issue that has become an exciting 

topic of conversation in the Indonesian education 

sector every year. (Sriyati 2022) reveals that 

college entrance selection is always the hottest 

issue every year in education. State universities 

are universities managed by the government, so 

the quality of State Universities (PTN) is 

undoubtedly better. Almost all students who will 

continue their studies at tertiary institutions after 

completing their high school education will 

compete to continue their studies at tertiary 

institutions with state status. 

The large number of applicants applying to 

state universities has resulted in challenging 

opportunities to qualify for admission to state 

universities. For prospective students, getting 

through is certainly not as easy as imagined. Of 

course, there are several quite strict procedures 

and entrance tests or selections that prospective 

students must follow. One of the test routes that 

prospective students can take is through the 

Computer Based Test (UTBK). Rismadiyanti 

stated that the UTBK is a computer-based exam or 

written test whose results will then be used for 

selection to enter PTN (Simarmata et al. 2022). 

The participants will try to compete with other 

participants from various places and schools. 

When taking part in UTBK, due to the large 

number of participants 

If you are ambitious and competing to take 

part in UTBK, then the UTBK test is tricky 

because it is done selectively. During the 

implementation of UTBK every year, only around 

20% of participants passed the exam out of the 

total participants who took the exam (Siahaan et 

al. 2023; Simarmata and Ahzan 2021). Based on 

data from the Ministry of Research, Technology 

and Higher Education, the number of participants 

who passed the 2019 SBMPTN was 23.61 per cent 

of the total number of registrants; for this reason, 

thorough preparation is needed in facing the 

college entrance exam starting from 

understanding the material, physically and 

mentally. 

The UTBK material from 2019 to 2022 

consists of two parts, namely TPS and TPA, for 

science and technology and social and social 

sectors. TPS material consists of general 

reasoning, quantitative knowledge, general 

knowledge and abilities, as well as knowledge of 

reading and writing (Sutarjo 2022). For TKA 

Soshum UTBK material, including geography, 
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history, economics, and sociology, as well as TKA 

Science material, including mathematics, physics, 

chemistry and biology 

Permendikbudristik number 48 of 2022, 

which regulates the acceptance of new students for 

diploma programs and undergraduate programs at 

State Universities, states that there are differences 

in the UTBK test from the previous year. The 

significant change in question is that the UTBK 

test in the coming year, namely 2023, will not use 

TKA but will only have TPS. 

Mathematical reasoning ability is one of the 

sub-topics of the material tested in UTBK both 

before the changes regulated by the Minister of 

Education and Culture, namely since 2019 and 

after it was stated that there was a change in 2023. 

Reasoning ability is an important thing that 

students must have when studying at tertiary 

institutions and in real life. (Sumartini 2015), his 

research, stated that reasoning is an activity or 

thought process to have a learning method as a 

strategy that can make it easier for students to 

master the knowledge given or known. A person 

can think logically, analytically, and theoretically, 

with good reasoning skills. As a thinking activity, 

reasoning has two characteristics, namely logical 

and analytical thinking. Putra in (Syafitri Z, 

Kamid, and Maison 2021) states that mathematics 

is understood through reasoning, while reasoning 

is understood and trained through learning 

mathematics. 

According to (Kurnia Putri, Sulianto, and 

Azizah 2019; Syafitri Z et al. 2021) the importance 

of mathematical reasoning abilities greatly 

influences their mathematics learning process. 

Students will easily understand mathematics if 

they have good reasoning abilities; conversely, it 

will be difficult for them to understand 

mathematics if they have poor reasoning abilities. 

Mathematical reasoning is an essential ability 

every student must possess to solve mathematical 

problems  (Hidayati and Widodo 2015). 

Students frequently err in their solutions to 

content-area questions requiring mathematical 

reasoning. According to research by Ulfa and 

Kartini (Ulfa and Kartini 2021), both internal and 

external factors contribute to pupils' faulty 

problem-solving. According to studies conducted 

by Simarmata et al. (Simarmata et al. 2022), 

students' failure to correctly answer UTBK 

questions can be attributed to the fact that the 

questions tested in UTBK are very different from 

those typically learned and taught in school. 

The absence of exposure to UTBK model 

questions during the learning process in school 

significantly contributes to students' difficulty in 

addressing mathematical reasoning questions. It 

will impact students' failure on the UTBK 

(Simarmata and Ahzan 2021). As a result of this 

research, students and teachers will be better 

prepared for the UTBK by understanding students' 

common mistakes when solving mathematical 

reasoning content problems. To identify the 

causes of student mistakes, an analysis method is 

required. 

The results of previous research show that 

error analysis needs to be carried out as input for 

schools, in this case teachers, to adequately 

prepare students since implementing KBM before 

students later take UTBK. By knowing the 

mistakes that students make, at least students will 

be better prepared to face UTBK. 

In carrying out error analysis, one of the 

theories that can be used as a reference tool in 

carrying out the research includes the Kastolan 

stage. Kastolan   revealed the types of student 

errors in solving mathematical problems: 

conceptual errors, procedural errors and technical 

errors (Lutfia and Zanthy 2019). Conceptual 

errors are errors that occur when students do not 

apply formulas correctly, procedural errors are 

errors that occur when the steps used by students 

are inappropriate so that the answers given are 

incorrect, technical errors are errors that occur 

when students are not careful in calculations. or 

students make mistakes in writing. 

Previous research, including that conducted 

by Lutfia, et al (Lutfia and Zanthy 2019), showed 

that 28.20% of students experienced conceptual 

errors, 81.50% of students experienced procedural 

errors and 66.1% of students experienced 

technical errors. Apart from that, Yulanda and 

Yarman (2018) stated that there were 3 students' 

mistakes in solving mathematics problems: 

conceptual, procedural, and technical. 

2. Research Methods 

The type of research used in this research is 

descriptive qualitative research, namely by 

analyzing the results of the work of students or 

students regarding UTBK model questions, 

especially on mathematical reasoning material. 

Qualitative research is a research procedure that 

produces descriptive data in the form of written or 

spoken words from people and observable 

behavior directed at the background and 

individuals holistically (Bhangu, Provost, and 

Caduff 2023; Busetto, Wick, and Gumbinger 
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2020; Coskun 2021). A total of 28 students who 

took the test and became the research subjects 

used in this study were 3 students consisting of 2 

female students and 1 male student. Each student 

was selected to represent an analysis for one error. 

The instruments used in the research were 

written tests and interviews. The interview guide 

used in the study is unstructured. 

Kastolan Error Indicators in Erfan (Lutfia 

and Zanthy 2019) can be seen in the following 

Table 1: 

Table 1. Kastolan Error Indicators 
Kastolan Fault 

Stages 

 

Error Indicator 

Conceptual Errorss 

 
• Wrong in determining the 

formula or theorem 

• The use of a formula or 

theorem is not following 

the prerequisite 

conditions for the 

application of the formula 

• Not writing formulas or 

theorems to answer 

problems 

Procedural 

Errors 
• Lack of hierarchy of steps 

in solving problems 

• Mistakes in manipulating 

steps in solving problems 

Technical Errors Errors in computing 

 

3. Results and Discussion 

The test results showed that students made 

mistakes at all stages of Kastolan errors. Student 

errors when solving questions according to the 

Kastolan error stages in each number are not 

single but multiple and more than one error. 

The test results showed an error at each 

stage with a different average percentage for each 

step. The Figure 1 below is a diagram of the 

average rate of mistakes made by students 

 
Figure 1. Average percentage error  

Based on the test results and shown in 

Figure 1, the most significant percentage of errors 

occurs at the technical stage followed by mistakes 

at the procedural stage. In contrast, the smallest 

rate of errors occurs at the conceptual stage. 

Conceptual Error 

Conceptual errors are errors in choosing or 

applying formulas, understanding the concepts 

and rules of a material. Based on the results of this 

research, it turns out that the most common form 

of conceptual error is that students choose the 

wrong formula so that the answer given is 

incorrect. The following is an analysis of the 

results of the PNT subject's work on question 

number 3, which is algebraic material representing 

errors at the conceptual stage: 

 

 
Figure 2. Example of conceptual error 

In englishof Figure 2:  

Known: • 50 chickens = 27 males 

               = 18  black males 

Asked: A female chicken that is not black? 

 35 black hens – 18 black males = 17 black hens 

 27 roosters + 17 black hens = 44 black roosters, 

black colorless males and black females 

 50 chickens – 44 = 6 non-black female chickens 

So the number of non-black hens is 6 hens. 

According to Figure 1, it can be seen that 

PNT wrote the answer up to the final stage but the 

definitive answer given was wrong because PNT 

was wrong in choosing the formula to be used. 

According to Kastolan's error stages, students are 

mistaken at the conceptual stage. The conceptual 

error in the form of an error in choosing the 

formula made by the subject is also in line with the 

results of research conducted by Afdila, et al 

(Fajriyati Afdila 2018) that one form of conceptual 

error made by the subject is the subject making a 

mistake in choosing the formula. Based on the 

results of interviews with PNT, the cause of 

conceptual errors was because students did not 

know the procedure to solve the questions. These 

findings are the basis for researchers to improve 

mathematical reasoning abilities. One solution is 
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that interactive learning needs to be developed 

(Kaplar et al. 2022). 

Procedural Errors 

Procedural errors are errors in the work 

steps. The following is the work result of the 

MBM subject in question number 9 representing 

errors in the procedural stages. 

 
Figure 3. an example of a procedural error 

In english of Figure 3:   

Women are present= 40% X 50 = 20 

Men Present      = 50% x 70 = 35 

All Present      = (20+35)/(50+70)  x 100% 

       = 55

120
x 100% 

Based on Figure 3, the subject wrote the 

answer up to the final stage, but according to the 

Kastolan error stage, students made errors at the 

procedural stage. The error that students make is 

that students do not solve the problem until the 

final step to get the definitive answer requested by 

the question. Other research results support the 

results of research conducted by (Raharti and 

Yunianta 2020) that procedural errors made by 

students are students not completing questions 

until the final stage. The cause of procedural errors 

made when students were interviewed was that 

students felt that the time given was insufficient, 

so they did not have time to complete their 

answers until the final stage. Another error 

students make at this procedural error stage is that 

they do not write down what they know and are 

asked in the real world question (Wijaya et al. 

2014).  

Technical Errors 

Technical errors are errors in calculating 

and writing symbols and signs in completion. 

Based on the results of this study, the form of 

technical errors made by students was that 

students made mistakes in calculating. The 

following is the result of the MP subject's work on 

question number 4 which is data material and 

uncertainty represents a technical step error. 

 
Figure 4. example of a technical error  

Based on Figure 3, it can be seen that the 

subject wrote down the completion steps to the 

final stage but the definitive answer was incorrect. 

The subject made a mistake at the technical stage 

because the student made a mistake in doing the 

calculations. Errors in the calculations made by 

the subject are also in line with the results of 

research conducted by (Raharti and Yunianta 

2020) that the form of technical errors that occur 

is that students make mistakes in doing 

calculations. Based on the results of confirmation 

with the subject, it turned out that the student made 

a mistake in carrying out the analyses because the 

student was in a hurry and was not careful. In 

addition, students do not look back at the results 

of their work before submitting it to the teacher 

(Son, Darhim, and Fatimah 2019). 

Based on the description above, the forms 

of errors made by the subject in solving UTBK 

model questions on the topic of mathematical 

reasoning are: (1) Forms of errors in the 

Conceptual Stage occur because students are 

wrong in determining the appropriate formula or 

suitable for solving problems, the causal factors 

according to the interview results are because 

students forget the formula that must be used; (2) 

The form of errors in the Procedural Stages that 

occur is that the subject does not work on solving 

the problem until the final stage to get the final 

answer requested from the question, according to 

the results of the interview the cause is because the 

subject feels that the time given is lacking so 

students seem in a hurry, while another form of 

error that occurs is that students do not write down 

what is known and what is asked in the questions 

and the causal factors according to the results of 

the interviews are because the subject is not used 

to writing down what is known and asked when 

solving problems; (3) Form Technical errors that 

occur are students doing the calculations 

incorrectly. The causal factor is that students are 

not careful when working on questions. Types of 

errors based on Kastolan stages and influencing 
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factors show that high school students' 

mathematical reasoning is still low and closely 

related to mathematics (Hasanah, Tafrilyanto, and 

Aini 2019). To obtain a comprehensive and 

comprehensive view, it is necessary to bring 

together a lot of literature related to mathematical 

reasoning in school mathematics (Jeannotte and 

Kieran 2017).  

4. Conclusions 

Based on the results of this research, 

subjects made 3 types of errors in solving 

questions according to Kastolan's error stages, 

namely conceptual, procedural, and technical 

errors. The form of conceptual error made by the 

subject is that the student makes a mistake in 

choosing the right formula, the structure of 

procedural error that occurs is that the student does 

not work on the question until the final stage. 

Apart from that, the subject does not write down 

what is known and what is asked about the 

question. The form of technical error occurs when 

students make mistakes when doing calculations. 

The cause of conceptual errors is that the subject 

does not know the formula that must be used to 

solve the problem, the cause of procedural 

mistakes is because the time given is not enough, 

in this case the student is not good at managing 

time when working on the problem, while the 

cause of technical errors is because the student is 

in a hurry. and not careful when working on 

questions. 
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