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Abstract. This study describes the types of student errors based on the 

Nolting procedure on mathematical literacy problems in the form of AKM 

questions in terms of Kolb's divergent and assimilation styles. This 

research uses descriptive qualitative type and has 28 subjects of class VIII 

students of SMP Negeri 10 Tanjungpinang. The data collection used were 

questionnaires, AKM questions and interviews. The use of data analysis 

techniques in this study includes reduction, data presentation and 

conclusion drawing. The findings of this study are that students with 

assimilation learning style type tend to make fewer mistakes than students 

with divergent learning style type. This finding shows that conceptual 

errors and application errors are the main obstacles for students in solving 

mathematical literacy problems, which are caused by limitations in 

understanding the problem and managing time effectively. 

1 Introduction 

In 21st century education, one of the required abilities is mathematical literacy. 

Mathematical literacy refers to the ability to apply mathematical concepts and skills to 

solve problems in various contexts of daily life [1–3] In honing students' mathematical 

literacy skills, OECD (Organization for Economic cooperation and development) has 

organized PISA (International Student Assessment Program) which is used as an 

assessment of students' mathematical literacy in various participating countries [4,5]. 

The results of the PISA score data show that every year the mathematical literacy scores 

of Indonesian students always rank low ((Nadhila, Y.A 2022). In addition, the latest PISA 

data in 2022 also shows that Indonesia is ranked low at 366 for math scores [7]. The decline 

in scores indicates the difficulties experienced by many Indonesian students in solving 

PISA-type mathematical literacy questions [8,9] 

To improve Indonesia's PISA rankings and scores, the Ministry of Education and 

Culture introduced the Minimum Competency Assessment (AKM) system. AKM is a 

standardized evaluation used to measure students' basic competencies in reading literacy 
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and mathematics literacy [10,11]. The results of mathematical literacy obtained through 

AKM are contained and recorded in the education report card. In AKM reporting, 

mathematical literacy is tested in various domains, one of which is algebra which tests 

students' ability to understand, interpret and solve mathematical problems related to 

algebra. Based on the results of the SMP Negeri 10 Tanjungpinang Education report card 

report, it shows that the lowest mathematics literacy score is obtained in the Algebra 

domain competency score with a score of 57.03. Mursyidah (2023) explained that students' 

difficulties in solving mathematical literacy AKM questions often result in errors. 

One of the error analysis procedures that can be used is the error analysis technique 

based on Nolting's theory. According to Nolting (2012) there is a grouping of 6 components 

of student errors when working on tests including misread-directions errors, careless 

errors, concept errors, application errors, test taking errors and study errors. 

Analysis of student errors can be done with a more detailed approach through a review 

of learning styles, because learning styles have an important role in influencing students' 

mathematical literacy skills [14]. In research conducted by Madrayati et al. (2019), learning 

styles are known to influence student development in the learning process. One of the 

theories used to understand learning style differences is Kolb's theory, which classifies 

learning styles into four: divergent, assimilation, convergent, and accommodation [16]. 

2 Research Methodology 

2.1 Participants  

 This type of research is descriptive with a qualitative approach, with the research 

subjects consisting of 28 students of class VIII SMP Negeri 10 Tanjungpinang. The 

determination of subjects was carried out using purposive sampling, namely by selecting 

subjects who had divergent learning style types and assimilation. 

2.2 Design and Data Source 

 This research places the researcher as the main instrument, while the supporting 

instruments used include questionnaires, tests and interview guidelines. The questionnaire 

used was adopted from the instrument developed by Aliudin (2021). In addition, the AKM 

questions used were also adopted from the platform provided by Kemendikbud Ristek. 

Overall, questionnaires, tests and interviews were the data collection methods applied in 

this study. 

 Furthermore, data analysis was carried out through the stages of data reduction, data 

presentation and conclusion drawing, as proposed by Miles and Huberman (in Sugiyono, 

2019). Meanwhile, the triangulation technique that researchers use is technical 

triangulation. Furthermore, in Table 1 below, the researcher presents the Nolting error 

indicators used in this study: 
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 Table 1. Nolting Error Indicators. 

No. Error Type Indicator 

1 Misread-directions errors (Mi) 
Students misinterpret and write down 

problem information 

2 Careless Errors (Ca) 

Students are less careful when working on 

problems and are wrong in formulating the 

right mathematical models and memorization 

3 Concept Errors (Co) 
Students do not know the formula/concept for 

solving 

4 Application Errors (Ap) 
Students are unable to apply formulas from 

the material learned 

5 Test Taking Errors (Te) 

1. Students do not complete the solution 

2. Students are wrong in giving the 

conclusion of the answer 

 *Source: [19] 

3 Result and Discussion 

The results of Kolb's learning style questionnaire for class VIII students show that there are 

7 students with divergent and assimilation learning style categories. The score intervals for 

each category of mathematical literacy are presented in Table 2 below. 

Table 2. Student Scoring Results 

Interval Category 

x < 38.89 Low 

38.89 ≤ x ≤ 72.22 Medium 

x > 72.22 High 

 

The names of the students selected as research subjects can be seen in Table 3 below. 

Table 3. Student Scoring Results 

Subject Category 
Learning Style 

Type 

TAA Low Divergent 

SA Medium 

BAN High 

END Low Assimilation 

RS Medium 

MAF High 

 

The following can be seen the percentage of errors made by students with divergent 

learning styles and assimilation presented in Table 4: 
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Table 4. Percentage of errors of divergent and assimilation learning style students 

Interval 
Category 

Divergent Assimilation 

Misread-directions errors 

(Mi) 
22% 21% 

Careless Errors (Ca) 43% 32% 

Concept Errors (Co) 72% 62% 

Application Errors (Ap) 81% 67% 

Test Taking Errors (Te) 61% 54% 

Average 56% 47% 

 Based on Table 4 above, it can be seen that the largest percentage is found in students 

with divergent learning style types. Further explanation related to the results of the analysis 

of student errors with divergent and assimilation learning style type categories is presented 

as follows.  

 

3.1 High Category Score on Divergent and Assimilative Learning Styles 
 
3.1.1 Problem Number 1 
 The answer results of the BAN subject with a divergent learning style can be seen in 

Figure 1, while the answer results of the MAF subject with an assimilation learning style 

can be seen in Figure 2 below: 

 
Fig. 1. The result of BAN subject's answer 

 

 
Fig. 2. The result of MAF subject's answer 

 

 Figure 1 and Figure 2 show that BAN and MAF subjects can write the problem 

information, do not make mistakes in calculations, write the formula for comparison worth 

and make the overall solution to the end of the conclusion correctly and precisely. 

 

3.1.2 Problem Number 2 
The answers of subject BAN with divergent learning style can be seen in Figure 3 below: 
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Fig. 3. The result of BAN subject's answer 

In Figure 3, it can be seen that subject BAN can include the problem information and 

write the memorization and mathematical model correctly. However, despite successfully 

using the two-variable linear equation formula, he did not succeed in solving statements A, 

B and C according to the x and y values that had been found because BAN did not 

understand the meaning of the answer choice information presented by the problem. 

Meanwhile, the answers of MAF subject with assimilation learning style can be seen in 

Figure 4 below:  
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Fig. 4. The result of MAF subject's answer 

 

In Figure 4, MAF subject can write down the problem information, write down the 

memorization and mathematical model correctly. In addition, MAF also applied the two-

variable linear equation formula to the solution of statement A and B. However, in 

statement C, MAF did not apply the formula because he did not understand the meaning of 

statement C which caused him difficulty in determining whether statement C was true/false.  

 

3.1.3 Problem Number 3 
The answer result of BAN subject with divergent learning style can be seen in Figure 5, 

while the answer result of MAF subject with assimilation learning style can be seen in 

Figure 6 below:  
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Fig. 5. The result of BAN subject's answer 

 
Fig. 6. The result of MAF subject's answer 

 

Figure 5 and Figure 6 above show that BAN and MAF subjects have similar errors. 

Both subjects wrote down the problem information, there were no errors in writing the 

calculation results, and all the formulas used were written correctly and precisely. However, 

both of them had difficulties and were unable to apply the formula at the problem solving 

stage. Nevertheless, the interview results showed different reasons between the two 

subjects. BAN admitted that he forgot the working steps that should be done. While MAF 

explained that he could not solve it because of limited time. 

 

3.2 Medium Category Score on Divergent Learning Style 
 
3.2.1 Problem Number 1 

The answer results of SA subject with divergent learning style can be seen in Figure 

7, while the answer results of RS subject with assimilation learning style can be seen in 

Figure 8 below: 

 
Fig. 7. The result of SA subject's answer 

 

 
Fig. 8. The result of RS subject's answer 

 

In Figures 7 and 8 above show that SA subjects and RS subjects can write the 

question information correctly and there are no errors made in the calculations. They are 

also able to use the formula of comparison worth correctly. 

 

3.2.2 Problem Number 2 
The results of the mathematical literacy test answers from subject SA with a divergent 

learning style can be seen in Figure 9 below: 
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Fig. 9. The result of SA subject's answer 

In Figure 9, subject SA wrote the problem information but did not include the 

memorization and mathematical model. In addition, SA also did not apply the formula, and 

did not write the answer conclusion at the end of the solution. SA also did not solve the 

problem at all because of difficulties in understanding how to solve the problem. While the 

answers of the RS subject with an assimilation learning style can be seen in Figure 10 

below: 

 

 
Fig. 10. The result of RS subject's answer 

In Figure 10, it can be seen that the RS subject can write the problem information 

completely and mathematical model correctly. However, he did not write the two-variable 

linear equation formula that should be used as the initial solution to the problem, and did 

not write the conclusion. This was caused by his ignorance about the steps of solving the 

problem. 

 

3.2.3 Problem Number 3 
The answers of SA subject with divergent learning style can be seen in Figure 11, while the 

answers of RS subject with assimilation learning style can be seen in Figure 12 below: 
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Fig. 11. The result of SA subject's answer     Fig. 12. The result of RS subject's answer 

 

Figures 11 and 12 show that SA and RS subjects wrote the right formula in 

determining the formula for the nth term. However, there are differences where SA is only 

able to write the formula, while RS is able to write the formula but is unable to apply it as a 

whole. Both have similarities in not writing down the formula in calculating the number of 

mango and rambutan trees. Based on the interview, SA explained that he did not know the 

steps to be taken. While RS revealed that although he remembered the formula, he forgot 

how to solve it. 

 

3.3 Low Category Score on Divergent Learning Style 
 
3.3.1 Problem Number 1 
The answer result of TAA subject with divergent learning style can be seen in Figure 13, 

while the answer result of END subject with assimilation learning style can be seen in 

Figure 14 below: 

                 
Fig.13.The result of TAA subject's answer      

 
   Fig. 14. The result of END subject's answer      

 

In Figure 13, subjects TAA and END wrote the problem information correctly. 

However, at the completion stage, TAA made mistakes in the calculation operation and did 

not write the correct comparison formula because he was not careful and forgot to write the 

formula. In addition, TAA did not apply and solve the problem according to the 

formula/concept he used, did not write the answer as a whole and did not write the 
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conclusion. Meanwhile, END did not do the calculation process at all, because he had 

forgotten the comparison material he learned in grade VII. 

 

3.3.2 Problem Number 2 
The answer of subject TAA with divergent learning style can be seen in Figure 15, while 

the answer of subject RS with assimilation learning style can be seen in Figure 16 below: 

 
Fig. 15. The result of TAA subject's answer      

 
Fig. 16. The result of END subject's answer      

 

In Figure 15, subject TAA wrote down the problem information but there was a 

deficiency in the known information because he did not pay careful attention to the 

information given. Meanwhile, Figure 16 shows that END subject wrote completely. 

Furthermore, TAA did not write the mathematical model and did not solve the problem at 

all. He also did not use the formula in the solution and did not write the conclusion of the 

answer. TAA revealed that he did not know how to solve the problem. On the other hand, 

END wrote down the equation and mathematical model but he did not succeed in applying 

the formula in statement A, B and C, because he did not understand the material well. 

 

3.3.3 Problem Number 3 
The answer of subject TAA with divergent learning style can be seen in Figure 17, while 

the answer of subject RS with assimilation learning style can be seen in Figure 18 below:  

 
Fig. 17. The result of TAA subject's answer      Fig. 18. The result of TAA subject's answer      

 

In Figure 17, it can be seen that subject TAA only wrote the question without 

including the known information. Meanwhile, subject END wrote the known information 

correctly and precisely only. However, he wrote what was asked by the problem 

incompletely. Both TAA and END subjects did not work on the problem solving process, 

did not perform calculations, did not write down the three formulas for solving the problem, 

and did not write the conclusion. Based on the interview, subject TAA realized the 
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information of the problem but doubted his answer. Furthermore, he also stated that he did 

not know the formula that should be used in solving the problem.  

 

3.4 Result 

Most of the divergent subjects could elaborate the answers well according to the procedure. 

High divergent subjects made application errors and errors during the test while medium 

divergent subjects made concept errors, application errors and errors during the test. There 

were no errors in reading the instructions in the high and medium divergent groups, in line 

with the research of Chasanah et al. (2020) which explains that divergent students excel in 

understanding various information presentations. Low divergent subjects tended to make 

many errors including clue reading errors, carelessness, concept, applying and test errors. 

This supports previous findings which show that divergent students are prone to errors and 

easily bored when working on problems for a long time so that they are less careful in 

performing calculations [21,22]. However, based on the interview, it appears that the 

divergent subject listened and responded to each question very well before answering the 

questions given by the researcher. This is in accordance with the characteristics of 

divergent students who tend to approach by looking and listening [23]. 

In the assimilation group, high assimilation subjects made application errors and 

errors during the test while medium and low assimilation subjects made three types of 

errors, namely concept, application and test errors. Judging from the systematics of the 

work, it was found that high and medium assimilation subjects worked on the solution in a 

more structured manner so that they tended not to make carelessness, as explained by 

Furqon et al. (2021). Furthermore, both high, medium and low assimilation subjects were 

the subjects who obtained the smallest percentage of errors in the indicator of errors in 

reading instructions (Mi). Therefore, high, medium and low assimilation subjects did not 

make mistakes in the indicators of reading errors (Mi) and carelessness errors (Ca). 

Meanwhile, the interview results show that the assimilation subject can answer the 

researcher's questions in more detail and coherently. This description shows that before 

acting in doing something, assimilation subjects tend to use a logical approach [17]. 

Assimilation students also tend to have an interest in abstract concepts. This is certainly 

related to mathematics which is a collection of abstract concepts so that assimilation 

subjects tend to like math lessons [25]. 

4 Conclusion 

This study indicates that students with divergent and assimilation learning styles generally 

face the greatest difficulties and challenges in conceptual errors and application errors. The 

findings in the field showed that students made the most mistakes in answering question 

number 4 with the subdomains of Relationships, and Functions (including Number 

Patterns). Divergent subjects predominantly made types of applying errors and errors 

during the test. 

For divergent students, implementation errors occur due to students' lack of 

understanding of the answer choice information presented in the problem and divergent 

students' ignorance in determining the next step of completion. Meanwhile, errors during 

the test occurred due to students' inability to complete the problem solving and not utilizing 

time effectively. In addition, assimilation subjects also predominantly make application 

errors, mainly because they are unable to fully understand the problem statement and 

solution steps, even though they are able to recognize the formula that must be used. 

Meanwhile, errors during the test in the assimilation group were caused by incomplete 

 

SHS Web of Conferences 205, 03004 (2024)

ICOME 2024
https://doi.org/10.1051/shsconf/202420503004

11



 

 

completion of the solution so as not to find a solution. These findings show that conceptual 

and application errors are the main obstacles for students in solving mathematical literacy 

problems, which are caused by limitations in understanding the problem and managing time 

effectively. In addition, reading the clues was the least error made by subjects with 

divergent and assimilation learning styles. 
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