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Abstract. This research aims to describe cognitive ability of high school students in level 

of thinking on Bloom’s taxonomy. This research was qualitative research. The research 

subjects were students in SMA Negeri 1 Gemolong of 2018/2019 academic year. The 

selected students consisted of 6 students, i.e. two subjects of intrapersonal intelligence with 

category strong, average, and weak. The research instruments were questionnaire, problem 

solving tasks, and interview guidelines. Based on findings, subject with strong 

intrapersonal intelligence are able to choose and decide on formulas that can be used to 

solve problems, therefore they can complete tasks given correctly and in a relatively short 

time. Subject with average intrapersonal intelligence are able to apply the formula 

correctly, but the problem solving is still in the standard category. Subject with weak 

intrapersonal intelligence have a high self-assessment of being able to solve problems, but 

have not been right in choosing a formula. 

Keywords: cognitive ability, level of thinking on Bloom’s taxonomy, intrapersonal 

intelligence 

1. Introduction 

Having good understanding on mathematics plays an important role as a tool for solving 

complex problems. This means that individuals need to develop their mathematical abilities to 

be able to solve various problems in various situations. Stacey [16,17] called this ability as a 

mathematical literacy ability, namely the ability to refer to the capacity to formulate, apply, and 

interpret mathematics into various contexts. Mathematical literacy refers to mathematical 

reasoning abilities and refers to the use of mathematical concepts, procedures, facts, and 

prediction of phenomena in everyday life [13]. There are international organizations that assess 

students’mathematical literacy ability at present, namely the Program for International Student 

Assessment (PISA). Indonesia has participated in PISA studies six times, namely during 2000-

2015. The results of the latest PISA survey in 2015 ranked Indonesian students in 63 place out 

of 70 countries. 

The low level of mathematics achievement was also experienced by SMA Negeri 1 

Gemolong. This can be seen from the student grade report of class XII of 2018/2019 academic 

year, in which,there were 37% of students who have not met the minimum completeness criteria 

(final score less than 75) based on the final score. Based on the results of observations conducted 

at SMA Negeri 1 Gemolong, the teacher was not used to applying challenging math questions. 
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Further, the researcher conducted pre-survey activity to determine the abilities and skills of 

students in solving mathematical problems. The pre-survey activity was conducted by carrying 

out task-based interviews to one of the students. The task given was similar to the previous 

assignments given by the teacher. Pre-survey results show that the student has not been able to 

complete the task correctly. This shows that the student does not have good mathematical 

literacy ability. A student can be said having good literacy when he is able to solve problems 

and apply the knowledge that has been obtained previously to new unknown situations [3]. The 

process of achieving good literacy requires good cognitive ability. 

Cognitive ability is an individual thinking process that includes simple intellectual abilities 

and complex intellectual abilities [14]. According to Bloom’s taxonomy revision [11] cognitive 

domains are classified into six levels, namely: remembering (level 1), understanding (level 2), 

applying (level 3), analyzing (level 4), evaluating (level 5), and creating ( level 6). Brookhart 

[5] explained that the cognitive domains consist of higher order thinking skills (HOTS) and 

lower order thinking skills (LOTS). Brookhart further explained that HOTS includes the ability 

to think critically, logically, reflective, metacognitive, and creatively, while LOTS includes the 

ability to remember and understand. Based on Brookhart’s opinion, it is concluded that levels 

4, 5 and 6 in Bloom’s taxonomy revision are included in HOTS, while levels 1 and 2 are included 

in LOTS. Then, the researcher categorizes level 3 in the category of middle order thinking skills 

(MOTS). This is because level 3 is above the LOTS category and under the HOTS category. 

Cognitive ability is closely related to individual intrapersonal intelligence. This is because 

intrapersonal intelligence is intelligence that lies in someone who is characterized by the ability 

to understand themselves (Armstrong, 2009). This good understanding of self helps individuals 

to be able to control themselves in responding to various situations, including solving problems. 

The examples of learning experiences of individuals who have strong intrapersonal intelligence 

include being independent, having an attitude of confidence, and being able to make important 

decisions for themselves [8]. Individuals who have average intrapersonal intelligence know their 

strengths and weaknesses, but they have not been able to maximize their strengths and have not 

been able to minimize the shortcomings. Habeeb & Fatema [9] explained that individuals with 

weak intrapersonal intelligence have not been able to reflect on their own shortcomings in 

solving a problem. 

Based on the previous description, cognitive ability and intrapersonal intelligence have an 

important role in problem solving. The researcher needs to conduct research related to 

students’cognitive ability in solving mathematical problems in terms of intrapersonal 

intelligence. 

2. Research methods 

This research was a qualitative research. This research was conducted in SMA Negeri 1 

Gemolong, specifically on class XII of 2018/2019 academic year. Subject selection was done 

by purposive sampling. The researcher identified the participants and sites based on purposive 

sampling, namely based on places and people that can help the researcherto understand the 

central phenomenon [7]. First, the researcher selected six students with details of two students 

in each category of intrapersonal intelligence. The category of intrapersonal intelligence was 

obtained based on a questionnaire developed based on aspects and indicators written by Alder 

[1]. Second, the researcher conducted task-based interviews on pre determined subjects. The 

assignment instrument was given in the interview, as presented below. 



 

 

 

 

 

The first assignment of task-based interview  

Given that regular T.ABCD pyramid has a base edge of 8 cm anda lateral edge of cm28 . 

Determine the distance of B point to the TD line! 

The second assignment of task-based interview  

Given that ABCD.EFGH cube has a length of 8 cm. Determine the distance of E point to the FD 

line! 

The data validation of this research was carried out with time triangulation. The researcher 

conducted task-based interviews twice and the interviews were conducted at different times. 

Data analysis of this research was conducted reciprocally, which means that data collection, 

data reduction, data presentation, and conclusion can be made reciprocally [6]. Data collection 

activities until data analysis in this research are illustrated by Figure 1. 

Figure 1. Data collection activities until data analysis in this research 

3. Research Results 

The result cognitive ability of high school students in level of thinking based on Bloom’s 

taxonomy of each subject is shown as follows. 

 

3.1 Cognitive ability of high school students viewed from strong intrapersonal 

intelligence 

 

The subject could complete the task given correctly and the time used was relatively 

efficient. The subject involved aspects of remembering and understanding by reading problems 
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given and looking for keywords in a problem that could be used to solve problems. The result 

of the subject’s work when devising a plan is presented in Figure 2. 

 

 

Figure 2.The result of the subject’s work when devising a plan 

Excerpts of interview with the subject when devising a plan are presented as follows (R = 

researcher; S = subject with strong intrapersonal intelligence students). 

R: Have you been able to understand the problem given? 

S: Yes, the problem that must be solved is to find the distance of BR. 

R: What do you do to understand the problem given? 

S: Finding the given data or keywords in the problem, formulas that can be used, and those 

needed in formula. 

Based on Figure 2 and the excerpts of interview above, the subject developed what was 

remembered and understood to be a keyword that could help in solving the problem. This shows 

that the subject involved aspects of remembering, understanding, and planning well. The result 

of the subject’s work when carrying out the plan is presented in Figure 3. 

 

 

Figure 3. Subject’s work when carrying out the plan 

The subject could analyze and evaluate well what he/she had gained in understanding the 

problem to help in finishing the solution as shown in Figure 3. The subject was also able to 

create a formula that could be used to solve problems correctly. This shows that the subject 

involved aspects of analyzing, evaluating, and creating well. 

The subject found the 

keyword for problem 

solving 

The subject was able to create formulas that 

can be used to solve problems. The subject 

can also analyze and evaluate what he/she has 

gained in understanding the problem so that 

the results of the work are correct. 



 

 

 

 

 

 

 

 

3.2 Cognitive ability of high school students viewed from average intrapersonal 

intelligence 
 

The subject could complete the task efficiently, but has not been able to complete the task 

given correctly. The subject involved aspects of remembering and understanding by reading the 

problems given. The result of the subject’s work when devising a plan is shown in Figure 4. 

 

Figure 4. The result of the subject’s work when devising a plan 

Excerpts of interview with the subject when devising a plan are presented as follows (R = 

researcher; A = subject with average intrapersonal intelligence). 

R: Can the assignments that I provide be completed in other ways? 

A: I don’t think I can. 

R: What makes you sure that the assignment that I provide cannot be done in other ways? 

A: Because that is the only formula given by the teacher. 

Figure 4 shows that the subject involved aspects of remembering and understanding in 

problem solving. The subject applied the formula obtained from the teacher as stated in the 

interview. The result of the subject’s work when carrying out the plan is shown in Figure 5. 

 

 

 

Figure 5.The result of the subject’s work when carrying out the plan 

The subject was able to apply the formula obtained correctly at the time of problem solving 

as shown in Figure 5. This shows that the subject involved the aspect of applying well. 

 

 

 

 

The subject understood 

the problem given. 

The subject could apply the formula well 

when solving problems. 



 

 

 

 

 

3.3 Cognitive ability of high school students viewed from weak intrapersonal 

intelligence 

 

The subject has not completed the task given correctly. The subject involved remembering 

and understanding aspects by reading the problem given and writing what was known in the 

question on the answer sheet. The result of the subject’s work when devising a plan is shown in 

Figure 6.  

 

 

Figure 6. The result of the subject’s work when devising a plan 

Excerpts of interviews with the subject when devising a plan are presented as follows (R = 

researcher; W = subject with weak intrapersonal intelligence). 

R: What are your plans to solve the problem given? 

W: Specifies the distance B to the TD line with the Pythagorean formula. 

R: Are you sure that the plan you chose is right? 

W: Yes, in my opinion,it is the correct way. 

Figure 6 above shows that the subject involved aspects of remembering and understanding. 

Based on the excerpts of the interview, the subject seemed confident that he/she was able to 

complete the task given. The result of the subject’s work when carrying out the plan is shown 

in Figure 7. 

 

 

Figure 7.The result of the subject’s work when carrying out the plan 

Figure 7 shows that the subject was not correct in determining the formula that must be used. 

This shows that the subject involved aspects of remembering and understanding well, but they 

have not been able to develop what was remembered and understood at the level of applying. 

The subject wrote what was known 

in the question on the answer sheet 

The subject is not correct in determining 

the distance to point formula. 



 

 

 

 

 

4. Discussion 

The results of the research on the subject with strong intrapersonal intelligence show that the 

subject involves cognitive ability including remembering, understanding, applying, analyzing, 

evaluating, and creating. The subject involves aspects of remembering and understanding by 

reading problems given and looking for keywords in a problem that can be used to solve 

problems. The subject involves aspects of applying by combining aspects of remembering and 

understanding to find keywords that can help solve problems. The subject involves analyzing 

aspect by mentioning the solution plan in detail. The subject involves evaluating aspect by 

implementing the planning process appropriately. The subject involves creating aspect by 

choosing and deciding which formulas can be used to solve the problem. 

Based on the results of data analysis, subject with strong intrapersonal intelligence is able to 

complete tasks that are given correctly in a relatively short period of time, and involve cognitive 

ability optimally. Individuals who involve cognitive ability in each problem solving allow 

individuals to develop to choose the right strategy to learn concepts and solve mathematical 

problems [2]. Subject with strong intrapersonal intelligence is also able to create formulas in 

completing their tasks. This is because students with strong intrapersonal intelligence are able 

to prepare their learning activities well [18]. The results of the research can be interpreted that 

the subject can solve the problem appropriately because they are able to find keywords for 

solution. Therefore, subject with strong intrapersonal intelligence include individuals with 

higher order thinking skills. The reason is it involves aspects of remembering, understanding, 

applying, analyzing, evaluating, and creating in problem solving. 

The results of the research on the subject with average intrapersonal intelligence show that 

the subject involves cognitive ability including remembering, understanding, and applying. The 

subject involves aspects of remembering and understanding by reading the problems given and 

mentioning in detail the solution that will be carried out. The subject is also able to apply the 

formula correctly, but the problem solving is still in the standard category. This is because he/she 

is only able to apply the formula obtained from the teacher previously. 

Based on the results of data analysis, the subject with average intrapersonal intelligence has 

not been able to develop aspects of remembering, understanding, and applying at the level of 

analysis. This is because the subject has not maximized the strength possessed in solving the 

problem. Strength and weakness are important aspects of intrapersonal intelligence. Individuals 

can fix the mistakes after knowing the strength and weakness possessed [19]. This is because 

intrapersonal intelligence is the ability of individuals to implement self-discipline in order to 

minimize the limitations they have [12]. The results of the research can be interpreted that the 

subject with average intrapersonal intelligence can solve the problem given, but it is less varied 

in its resolution. This is because the subject is only able to apply the formula previously obtained 

from the teacher. Thus, subject with average intrapersonal intelligence include individuals with 

middle order thinking skills. This is because it involves aspects of remembering, understanding, 

and applying in problem solving. 

The results of the research on the subject with weak intrapersonal intelligence show that the 

subject is not correct in determining the formula that must be used. This shows that the subject 

involves aspects of remembering and understanding well, but he/she has not been able to 

develop what is remembered and understood at the level of applying. 

Based on the results of data analysis, subject with weak intrapersonal intelligence has a high 

self-assessment on being capable of solving problems, but he/she has not been able to complete 

the task correctly. Similar results presented by In’am [10] that subjects with weak intrapersonal 

intelligence is lack self-awareness of cognitive ability performed. This is because intrapersonal 



 

 

 

 

 

intelligence is one of the core competencies in the intrapersonal domain. This competency has 

a strong relationship to the capacity of individuals in facing challenges [15]. This means that 

intrapersonal intelligence is also a determinant of success in solving problems. Thus, subjects 

with weak intrapersonal intelligence include individuals with low level thinking skills. It occurs 

because they involve aspects of remembering and understanding in problem solving. 

5. Conclusion 

Students with strong intrapersonal intelligence are able to choose and decide on formulas that 

can be used to solve problems, therefore, they can complete tasks given correctly and in a 

relatively short time. Thus, students with strong intrapersonal intelligence include individuals 

with higher order thinking skills. Students with average intrapersonal intelligence are able to 

apply the formula correctly, but the problem solving is still in the standard category (students 

have not been able to develop aspects of remembering, understanding, and applying the level of 

analysis). Thus, students with average intrapersonal intelligence include individuals with middle 

order thinking skills. Subjects with weak intrapersonal intelligence have a high self-assessment 

of being able to solve problems, but have not been right in choosing a formula, and therefore, 

that they have not been able to complete the task correctly. Thus, students with weak 

intrapersonal intelligence include individuals with lower order thinking skills. 
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