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ABSTRACT  

 

This study aims to identify the difficulties experienced by high school students in solving 

higher-order thinking skills (HOTS) questions on probability and to analyze the scaffolding 

provided to help students overcome these difficulties based on visual, auditory, and 

kinesthetic learning styles. HOTS questions require the students to think creatively, 

critically, and logically, which are commonly hindered by the abstract nature of the concept 

of probability. This qualitative descriptive study involved three students classified based 

on their learning styles. Data were collected using a learning style questionnaire, HOTS 

test questions, and interviews, and were analyzed via data reduction, data display, and 

conclusion drawing. The results showed that visual learners struggled with transformation 

and process skills, auditory learners with process skills, and kinesthetic learners with both 

transformation and process skills. To remedy these issues, scaffolding was created 

according to each learning style. Visual learners were assisted by the use of visual 

comparison charts and Figure-based guidelines, auditory learners responded to guided 

inquiry questions and oral explanations, and kinesthetic learners performed well through 

action tasks and movement-based simulations. These individualized scaffolding strategies 

allowed the students to overcome conceptual and procedural barriers, thereby improving 

their ability to answer HOTS probability questions more effectively. This study emphasizes 

the importance of adaptive support tailored to personal learning styles to increase the 

mathematical understanding of students. 
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INTRODUCTION 
 

Human Resources are currently required to have three important skills, namely critical 

thinking, creative thinking, and problem solving (Pratiwi et al., 2019). These abilities are known 

as higher order thinking skills (HOTS). According to Dewi et al. (2023), students experience 

various difficulties in solving HOTS problems, especially due to the lack of conceptual 
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understanding and reasoning abilities required to tackle complex mathematical tasks. Faridah 

(2019) also emphasized that in order to adapt to changing times, developing creativity and 

problem-solving skills is crucial. Critical and creative thinking is needed to solve problems, 

considering that rapid developments in knowledge and technology have led to increasingly 

complex challenges (Driana & Ernawati, 2019). 

However, the reality shows that not all students are able to master these skills, especially in 

dealing with HOTS questions. Learning problems are situations in the learning stage that are 

characterized by certain obstacles that hinder the achievement of learning goals. Most students 

in Indonesia still face difficulties in solving HOTS questions (Kurniawan, 2018). Organizator 

for Economic Co-operation and Development (OECD), through the Programme for 

International Student Assessment (PISA), released the latest results in 2023 showing that 

Indonesia's mathematics score was only 366, far below the international average of 472. As 

many as 82% of Indonesian students are below level two in numeracy literacy (OECD, 2022). 

This difficulty occurs due to students' lack of experience in solving problems with a high level 

of thinking (Agusta, 2020). Other studies show that most students have not been able to solve 

HOTS problems due to limitations in dealing with non-routine problems (Zulfa et al., 2018). 

If students can solve HOTS problems, they can not only remember the formulas they have 

learned, but also have a much better understanding of the material and how it relates to math 

problems (Fauzia et al., 2019). In addition, they have the ability to study mathematical problems 

that have been given by the teacher (Winarso, 2014). Therefore, by giving HOTS problems to 

students, it is hoped that they will be trained to think specifically and use their thinking skills 

(Suyitno, 2020). Students must improve their cognitive thinking skills at a higher level, 

especially in terms of the ability to analyze learning materials that are difficult to understand. 

HOTS type questions are questions that require high-level thinking skills and involve 

reasoning processes, so they can improve critical, logical, and creative thinking skills, and teach 

students to think at the level of analysis, evaluation, and creation (Mahmudah, 2018). HOTS is 

a series of stages of thinking used by students at a higher cognitive level. Students' ability to 

solve math problems, especially HOTS types, is one of several learning objectives that can be 

achieved (Saraswati & Agustika, 2020). Students have poor thinking skills because they are not 

used to solving problems with a high level of thinking (Rudyanto et al., 2019). 

Probability material is often considered to be difficult for students because the topic of 

probability is abstract and involves deep understanding (Andam et al., 2023). Such a challenge 

often manifests in the form of mistakes and misconceptions that hinder students from solving 

problems in probability effectively. In addition, the use of various teaching strategies, such as 

simulations and real-life examples, can facilitate students to gain a better understanding of 

challenging probability concepts (Arum et al., 2018). Hence, proper scaffolding has to be 

provided to assist students in overcoming learning barriers on probability material and 

solidifying their understanding at the conceptual level (Ueno & Miyasawa, 2015). 

Vygotsky in (Sujadi, et al. 2016) defines scaffolding as providing assistance to students at 

the beginning stage of learning and then gradually reducing it after they are able to do it to give 

them opportunities for taking more responsibility. The scaffolding framework is highly crucial 

for the learning of mathematics, especially in conditions that require higher-order thinking skills 

(HOTS). Sujadi, et al. (2016) also noted that scaffolding is related to the zone of proximal 

development (ZPD), “the Zone of Proximal Development (ZPD) is the range between the actual 

level of development (characterized as the capacity to solve problems by himself) and the level 

of potential development (characterized as the capacity to solve problems in the presence of 

adults or collaboration with peers who are more competent”. What is meant by adults is teachers 

or parents. Laamena (2019) Scaffolding the learning to students' style can make learning more 

effective and help students develop a deeper understanding. 
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The technique used by a person to collect and process data from their environment is known 

as a learning style (Ardani, 2019). İlçin (2018) also said that learning style is a term that refers 

to the way a person uses new information to learn well. One of the widely used learning style 

approaches is the VAK (visual, auditory, kinesthetic) model, which can facilitate students' 

mathematical understanding through the development of learning media that are tailored to the 

characteristics of their learning style (Risnawati et al., 2018). Understanding an individual's 

learning style helps identify suitable learning activities. Research shows that visual, auditory, 

and kinesthetic methods affect learning outcomes and are relevant to understanding students' 

difficulties in solving math problems (Bire et al., 2014). 

There are many research studies on problem-solving difficulties of students in mathematics. 

Fitri and Abadi (2021) revealed that high school students have problem-solving difficulties in 

probability material, and the main reason is due to weak conceptual understanding and 

procedural flaws. Istiqomah and Setianingsih (2014) also revealed that the application of 

scaffolding can help students understand story problems in linear equations with one variable. 

Dewi et al., (2023) noted that students encounter various difficulties in solving HOTS problems 

in algebra, and these difficulties may be due to the differences in students' profiles, such as 

learning styles. Different from other research, this research specifically investigates high school 

students' difficulties in solving HOTS problems on probability content from the perspective of 

learning styles and providing tailored scaffolding. Visual, auditory, and kinesthetic learning 

styles are considered because they may affect how students receive information. In this way, 

research is expected to better understand and help design more effective learning strategies. 

From the above explanation, it is realized that the difficulties experienced by high school 

students in solving HOTS questions regarding topics on probability can be triggered by various 

factors, one of which is learning style. It is thus in this regard that this study aims to find out 

how learning styles affect the problem-solving capacity of students and how appropriate 

scaffolding supports students in overcoming difficulties. It is hoped that the results of this study 

are capable of providing meaningful contributions to teachers to design more responsive 

learning approaches, through which students can achieve more optimal learning outcomes and 

have better learning experiences. 

 

METHODS 

 

This study uses a descriptive qualitative approach that aims to describe students' difficulties 

in solving HOTS problems on probability material and the appropriate form of scaffolding 

based on students' learning styles. A qualitative approach is used to deeply understand students' 

experiences and responses to solving mathematical problems, especially on probability 

material, as explained by Sugiyono (2012). 

The subjects in this study were three grade XI students of SMA Unggulan Hafsha who were 

selected purposively. The selection of these three students considered the results of the learning 

style questionnaire (visual, auditory, kinesthetics), report card grades that were classified as 

moderate with a range of 70-85, and the same gender to avoid bias. Each learning style is 

represented by one student. 

Data collection techniques include: (1) a VAK learning style questionnaire consisting of 30 

statements with four answer choices (SS, S, TS, STS) to identify students' dominant learning 

styles; (2) a HOTS test on probability material that includes indicators of difficulty 

understanding problems, difficulty in transformation, difficulty in process skills, and difficulty 

in drawing conclusions; and (3) interview guidelines aimed at delving deeper into the sources 

of student difficulties and the forms of assistance or scaffolding provided. All instruments were 
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reviewed and validated through consultation with a supervising lecturer to ensure their 

relevance and clarity before being used in data collection. 

The data were analyzed in three stages: (1) grouping students by dominant learning styles 

using questionnaire results; (2) identifying difficulty types from HOTS test results; and (3) 

analyzing interviews through data reduction, presentation, and conclusion drawing to uncover 

causes of difficulties and appropriate scaffolding based on Anghileri (2006). Method 

triangulation was used to ensure validity by comparing questionnaire data, HOTS answers, and 

interview results. 

 

RESULTS 

 

The researcher chose class XI-F of SMA Unggulan Hafsa Zainul Hasan as the research 

subject because the class had received learning about probability material and was considered 

appropriate for studying students' difficulties in solving HOTS problems. Of the 30 students in 

the class, 24 students were present and filled out the learning style questionnaire, while 6 

students were unable to attend due to illness, permission, or without explanation. The learning 

style questionnaire was still given to the absent students. Based on the results of filling out the 

questionnaire, 7 students with visual learning styles, 6 students with auditory, and 11 students 

with kinesthetic learning styles were obtained. Of the 24 students whose learning styles had 

been identified, one student was selected from each learning style category as the research 

subject. The selection was made by considering the last report card grades and gender similarity. 

The selected subjects are shown in Table 1. 

 
Table 1. Research Subjects 

No Code Name Subject Code Grade Learning Styles Gender 

1. MNU Subject 1 (S1) 75 Visual Woman 

2. MM Subject 2 (S2) 75 Auditory Woman 

3. TH Subject 3 (S3) 70 Kinesthetic Woman 

   P = Author   

 

The three selected research subjects will follow a series of stages in this study to identify 

their difficulties in solving HOTS questions on the material of probability and obtain 

scaffolding that suits their respective learning styles. The first stage is the provision of HOTS 

test questions which are carried out individually. The HOTS questions used can be seen in 

Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. HOTS Question Sheet 
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Subjects worked on the above questions within 30 minutes. After that, the results of the work 

were analyzed to identify the types of difficulties experienced and determine the form of 

scaffolding that suits each learning style. The following is a description of the difficulties 

experienced by each subject in completing HOTS questions on the material of probability, along 

with the scaffolding provided. 

 

Description of Students' Difficulties in Solving HOTS Questions on Probability Material 

 

Description of S1 Difficulties 

Based on the results of the HOTS test, subject S1 experienced difficulties in the 

transformation stage, as indicated by errors in multiplying each opportunity by 60 separately. 

In addition, S1 also experienced difficulties in process skills, as seen from errors in the 

calculation steps, namely multiplying individual results (30 × 30). The subject made an error 

by first multiplying each opportunity by 60, then multiplying the two results, resulting in a final 

result of 900. This error can be seen in S1's work shown in Figure 2. 

 

 
Figure 2. Results of S1 Work 

Description of S2 Difficulties 

Based on the results of the HOTS test, subject S2 experienced difficulties in process skills, 

which were indicated by inaccuracy in modeling mathematical problems and errors in 

calculating probability operations. S2 wrote the probability of an event as 
30

60
, whereas the 

probability of an even-numbered classroom should be 
3

6 
 or simplified to 

1

2
. Furthermore, S2 

made an error in calculating the result of the probability multiplication, namely writing 
1

2
 𝑥 

1

2
=

1, whereas the result should be 
1

4
. This error is seen in S3's work shown in Figure 3. 

 

 

 

 

 

 

 

 

 

 
 

Figure 3. Results of S2 Work 
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Description of S3 Difficulties 

Based on the results of the HOTS test, subject S3 had difficulty in performing the 

transformation, which was indicated by an error when multiplying each probability by 60 

separately. In addition, S3 also had difficulty in process skills, which was seen from an error in 

the calculation steps, namely by adding up the individual results (30 + 30), not multiplying the 

specified probabilities. This error is seen in S3's work shown in Figure 4. 

 

 

 

 

 

 

 

 

 

Figure 4. Results of S3 Work 

Description of Providing Scaffolding to Overcome Students' Difficulties in Solving HOTS 

Questions on Probability Material 

 

Scaffolding for S1 Based on Visual Learning Styles 

The provision of scaffolding to subject S1 is based on the type of difficulty experienced in 

solving HOTS questions, and is adjusted to the learning style he has. S1 experienced difficulties 

in the transformation stage, which indicates that the subject has not understood how to convert 

opportunities to expected frequencies correctly. In addition, S1 also experienced difficulties in 

process skills, which are related to errors in the calculation steps. The scaffolding provided is 

as follows: 

1. Show errors with a table (printout) 

 
                                Table 2. Scaffolding S1 

Wrong answer  

Correct answer√ 

1

2
 𝑥 60 = 30 𝑃(𝑀) =

1

2
 

1

2
 𝑥 60 = 30 𝑃(𝑒𝑣𝑒𝑛 𝑐𝑙𝑎𝑠𝑠) =

1

2
 

30 𝑥 30 = 900 𝑃(𝑀 ∩ 𝑒𝑣𝑒𝑛 𝑐𝑙𝑎𝑠𝑠) = 𝑃(𝑀) 𝑥 𝑃(𝑒𝑣𝑒𝑛 𝑐𝑙𝑎𝑠𝑠) 
1

2
 𝑥 

1

2
=

1

4
 

 
𝐹 =

1

4
 𝑥 60 = 15 

 

P : “Look at this table. What is the difference between your answer and the correct 

answer?” 
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S1 : “The difference is that the uncolored text is multiplied by 60 in each opportunity and 

then the results are multiplied, while the colored text is the first and second opportunities 

multiplied first and then multiplied by 60.” 

P : “Why are the final results so different?” 

S1 : “Because you multiply them separately, so the result is more.” 

P : “How should you calculate it?” 

S1 : “The first and second opportunities should be multiplied first and then multiplied by 

60.” 

 

2. Visual analogy 

P : “Imagine you have two lottery boxes. One for the duty of cleaning, the other for the 

class number, the chance of taking the task of sweeping is half of all the tasks, the chance 

of taking an even class number is half of all the tasks, if we combine the two chances, 

we take half of the half, so it becomes a quarter.” 

S1 : “Oh yeah, Sis.” 

Ask students to explain again in their own words. 

P : “Please explain again how to calculate it correctly. According to the colored steps 

earlier.” 

S1 : “So the correct answer is the steps like this, the first is to determine the probability of 

being on duty first, it's 
1

2
, then the probability of the class number is also 

1

2
, so multiply 

it first 
1

2
 𝑥 

1

2
=

1

4
 , then multiply it by how many times it was drawn, it's 60, so 

1

4
𝑥 60 =

15.” 

P  : “Please do the problem again on a new piece of paper.” 

S1 : (Working on the problem again). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5. Results of S1 Repair 

Scaffolding for S2 Based on Auditory Learning Style 

The provision of scaffolding to subject S2 is based on the type of difficulty experienced in 

solving HOTS problems, and is adjusted to the learning style he has. S2 has difficulty in process 

skills, especially in changing the information contained in the problem into an appropriate 

mathematical model. In addition, he also made mistakes in performing probability operations, 

such as in the process of multiplying two simple probabilities. The scaffolding provided is as 

follows: 

1. Reflective questions to trigger understanding 

P : “Try to mention again, how many class numbers are even?” 
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S2 : “What do you mean, Sis.” 

If the student is confused or wrong, ask again more simply: 

P : “Numbers 1 to 6, which ones are even?” 

S2 : “2, 4, 6.” 

After the student answers 2, 4, and 6, continue with the question: 

P : “Out of a total of 6 numbers, how many are even?” 

S2 : “There are 3.” 

If the student answers 3, continue: 

P : “So how should the probability be written?” 

S2 : “
3

6
, Sis.” 

 

2. Provide Correction for Errors in Calculation of Expected Frequency 

P : “Earlier you calculated 
1

2
 𝑥 

1

2
= 1, then multiplied by 60 to get 60. Let's think again, 

why is that?” 

If students are confused, researchers can direct them: 

P : “What is the probability that 
1

2
  will result?” 

S2 : “Hmmm.” (Thinking) 

If students are still unsure, researchers can explain: 

P : “How much should half of half be?” 

S2 : “
1

4
, Sis.” 

After students answer 
1

4
 continue: 

P : “Now, let's multiply it by 60. What is the result?” 

S2 : “15, Sis?” 

P : “Yes, that's right.” 

The students finally realize the answer should be 15, not 60. 

 

3. Ask students to explain again 

P : “Now try to explain, how to find the probability of an even class number correctly, and 

how to calculate the correct expected frequency?” 

S2 : “So in the question, one of the class numbers is known from 1 to 6, then only even 

numbers are asked, well, 3 out of 6 numbers are even, so the probability is 
3

6
  simplified 

to 
1

2
, calculating the expected frequency is done by multiplying the two opportunities 

and then multiplying them again by the total draw, Sis.” 

P : “Please, do the question again on a new paper.” 

S2 : “Okay, ready, Sis.” 

 

 

 

 

 

 

 

 

 

 
Figure 6. Results of S2 Repair 
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Scaffolding for S3 based on Kinesthetic Learning Style 

The provision of scaffolding to subject S3 was based on the difficulties experienced in 

solving HOTS questions and was adjusted to his learning style. S3 had difficulty in the 

transformation stage, which indicated that the subject did not understand how to convert 

opportunities into expected frequencies correctly. In addition, S3 also made mistakes in process 

skills, indicated by adding up individual results, not multiplying the available opportunities. 

The scaffolding provided was as follows: 

1. Use Coins to Show Combined Odds 

Ask students to flip a coin once and ask  

P  : “What are the possible outcomes?” (Figures or numbers) 

S3  : (S3 tosses a coin and thinks about the possible outcomes) “a Figure appears, so the 

probability is 1 out of two or 
1

2
.” 

Now, ask students to toss a coin twice in a row. 

P  : “What is the probability of getting a Figure twice?” 

S3  : (S3 tosses a coin again, and thinks about the possible outcomes). “So, 
1

2
 𝑥 

1

2
=  

1

4 
 of 

the probability, bro, if you toss it twice.” 

Compare with the problem 

P   : “If you understand the coin toss earlier, let's compare it to the problem you worked on. 

The probability of sweeping is 
1

2
, the probability of an even class is 

1

2
, so the combined 

probability is not 30 + 30, but 
1

2
 𝑥 

1

2
=  

1

4 
 of 60, which is 15.” 

 

2. Body movements to understand the multiplication of opportunities 

Ask students to walk forward 60 steps on the board. 

P : “Out of 60 people, only half (30) are sweeping.” 

S3 : (Students move back 30 steps). 

P : “Of these 30, only half can get even classes.” 

S3 : (Students move back 15 more steps) 

P : “How many are left?” 

S3 : “There are 15 left, Sis.” 

P : “Now, I understand what you mean.” 

S3 : “Yes, I understand, Sis.” 

 

3. Ask the students to explain again 

After the experiment, the researcher asked: 

P : “How do you calculate the combined probability correctly? And what were your 

previous mistakes?” 

S3 : “That's how it is, in the question there are two events that are asked, namely the 

appearance of a picket task and an even classroom number, so first find the probability 

of each, if the probability is known, the next step is to combine the two probabilities by 

multiplying them and then multiplying them again by the number of draws, sis. My 

mistake was multiplying the number of draws by the probability of the event separately, 

Sis, hehehe.” 

P  : “Please, do the problem again on a new piece of paper.” 
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Figure 7. Results of S3 Repair  

 

DISCUSSION 

This study shows that students' difficulties in solving HOTS problems on probability 

material vary based on their learning styles. Visual students experience major obstacles in the 

aspects of transformation and process skills, such as separating information that should be 

combined, difficulty in arranging systematic steps, and performing calculations (Hana & 

Malasari, 2024; Zahro et al., 2022; Azizi et al., 2022). In contrast to (Irfan et al., 2022; Wites 

et al., 2022) who highlighted procedural errors, this study found that visual students' difficulties 

had emerged since the early stages of understanding the problem. 

Auditory students also experience difficulties in process skills, especially in converting 

problems into mathematics models and choosing suitable solution approaches, even though 

they have understood the problem content (Azizi et al., 2022; Wites et al., 2022). This is 

contrary to the findings of Hana & Malasari (2024) who stated that auditory students do not 

have an understanding of the context of the problem. This means that the weakness of auditory 

students lies in how to process information, not in their understanding. 

Meanwhile, kinesthetic students experience difficulties in both transformation and process 

skills, such as determining formulas, arranging steps, and performing calculations (Rihana et 

al., 2022; Hana & Malasari, 2024). This finding is different from (Wites et al. 2022; Buyung et 

al., 2023) who stated that kinesthetic difficulties occur in the early stages. This study actually 

shows that their main challenge lies in the process of working. 

Overall, these findings emphasize the importance of scaffolding that is tailored to the 

characteristics of learning styles to overcome students' difficulties in solving HOTS problems 

on probability material. The scaffolding given to students is adjusted to the characteristics of 

their respective learning styles, whether visual, auditory, or kinesthetic. For students with a 

visual learning style, scaffolding is focused on the reviewing and restructuring stages 

(Anghileri, 2006), given their tendency to understand information through visual displays and 

clear structures. There is evidence from research by Khusnah et al., (2022) for this approach, 

where second-level scaffolding is given to students making mistakes in the transformation, e.g., 

writing the formula incorrectly so that the outcome of the calculation is inaccurate. There is 

also evidence from Laamena's study (2019) for the effectiveness of visual-based scaffolding, 

showing that the giving of visual scaffolding can help learners improve math problems. 

Auditory learners learn best from listening to verbal descriptions. When using these in 

solving probability content HOTS problems, they cannot cope with process skills such as 

identifying components of probability and calculating probability accurately. Therefore, 

scaffolding focuses on the reviewing and restructuring stage (Anghileri, 2006), with the aim of 
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helping students revisit and restructure their incorrect concept knowledge. This is the approach 

advocated by research by Khusnah et al., (2022), where review and restructuring scaffolding is 

offered to students who make mistakes in mathematical modeling. With this support, students 

are encouraged to represent mathematical notation and ideas in the right way, and thus 

information processing errors can be reduced. 

Kinesthetic students understand mathematical concepts through direct experience. In the 

material of probability, they have difficulty transforming problems and calculating compound 

probability. The scaffolding provided refers to the reviewing and restructuring stages 

(Anghileri, 2006), with a movement-based approach, physical simulations, and trigger 

questions to build understanding. This study provides novelty by developing scaffolding that is 

adjusted to the kinesthetic learning style in HOTS problems, which has not been widely studied 

in previous studies. 

 

CONCLUSION 
 

This study shows that students' difficulties in solving HOTS problems on probability vary 

depending on their learning style. Visual students have difficulties in the transformation and 

process skills aspects, which are overcome through scaffolding based on error visualization, 

imagination, and restructuring of reasoning. Auditory students have difficulties in modeling 

information and probability operations, so they are given assistance through oral dialogue, 

interpretation of thinking steps, and simplification of information auditorily. Meanwhile, 

kinesthetic students experience similar difficulties in transformation and process, which are 

assisted through physical activities, concrete simulations, and motion reflection. An advantage 

of this study is the integration of the scaffolding approach with students’ learning style 

characteristics, resulting in more effective mentoring strategies. However, the limitations of this 

study are the limited number of subjects and the homogeneous school context, so that the results 

cannot be generalized widely. For future development, similar research can be conducted in 

different contexts and materials, and developed in the form of applicable scaffolding media or 

guides for teachers. 
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