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Abstract: This research aims to study students’ High-Order Thinking Skills (HOTS) in the Primary Teacher 

Education Department of Universitas Negeri Semarang (UNNES) viewed from their Self-Regulated Learn-

ing (SRL). The research method in this research is a mixed method of a sequential explanatory model. This 

research was conducted in the Department of Primary Teacher Education at UNNES for class 2020 in the 

Basic Mathematical Concept course. Data collection techniques using questionnaires, documentation, 

interviews. Analysis of quantitative data in the form of validity and reliability of the instrument was followed 

by descriptive analysis. Qualitative data analysis was performed by triangulation and descriptive statistical 

analysis. A study of quantitative data found two categories of the level of SRL, namely medium and high 

levels. The results of the analysis of student answers were obtained: (1) Students with moderate SRL category 

interpret the questions into Mathematical language, and the way they identified the problem is less 

communicative, while the students with high SRL category interpret the questions into Mathematical 

language communicatively; (2) Based on students’ ability to evaluate, students with moderate SRL category 

have not been fluent yet, while the students with high SRL category have been fluent in evaluating, and (3) 

Based on their creativity, students with moderate SRL still need more practices, while students with high 

SRL category have been fluent. The conclusion of this study is the ability to interpret problems and the habit 

of examining problem-solving carried out into the differences between the two categories. 
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Introduction 

Since the students are over the age of 18, they should have distinguished information from various 

sources of knowledge, including the internet, whether the information is credible or not.  At this age, 

students have been independent in thinking, such as building independent learning. Being away from 

parents makes them able to take self-responsibility. It does not only about the basic needs, but also the 

needs to study more knowledge since they have been at the university level. At their age, parents and 

lecturers should no longer remind them to take responsibility to study independently. Every student 

should consciously apply Self-Regulated learning for their learning success. Every student should have 

a vision and mission from the first semester. In other words, they have to arrange plans for their future 

from the beginning of college. Learn to be independent, conduct independent learning, and finish the 

assignments independently are lecturers’ hopes for their students. However, most of the students still 

have to be guided since they wait for the materials, the assignments, and the detailed instructions for 

doing their assignments from the lecturers without initially looking for the information. Even, they still 

rely on friends or parents in finishing their assignments. Also, if the lecturers forget to evaluate their 

assignments, they tend to be happy, without any desire to know how much competence they have 

mastered. During the COVID-19 pandemic, online learning is conducted at various levels of education, 

including the Primary Teacher Education Departments of UNNES. In the implementation of E-learning, 

Self-Regulated Learning is required.  

High-Order Thinking Skills has become the topic discussed by educational researchers currently 

since many studies have highlighted this. Besides Mathematical problem-solving skills and Mathema-

tical communication skills, High-Order Thinking Skills have also been popular among educators. The 
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upper levels of Bloom's taxonomy are understood to be Higher-Order Thinking (Sole & Anggraeni, 

2020). Hence, it is necessary to improve HOTS to compete in life (Agung Ramadan et al., 2020). 

However, the reality is the development of Mathematical High-Order Thinking Skills is not optimal 

currently (Payadnya & Atmaja, 2020). Based on the National Exam results in 2018, Indonesian students’ 

HOTS, such as understanding, analyzing, and evaluating, are still weak (Setiawati et al., 2018). 

Therefore, the purpose of this research is to examine students’ HOTS of the Primary Teacher Education 

Department of UNNES, based on their Self-Regulated Learning. 

Method 

This research was conducted at the Primary Teacher Education Department of UNNES, for stu-

dents in the first year (2020), in Basic Mathematical Concept class. The researchers implemented mixed 

methods of a sequential explanatory model. The research was conducted with a quantitative research 

sequence and then continued with qualitative research—data collection techniques using question-

naires, documentation, interviews. Analysis of quantitative data in the form of validity and reliability of 

the instrument was followed by descriptive analysis. Qualitative data analysis was performed by triangu-

lation and descriptive statistical analysis.  Quantitative research is used to identify the level of student 

learning independence as the basis for selecting subjects for qualitative research. The SRL questionnaire 

consisted of 36 items that were tested on 137 students. Since three invalid questions were discarded, so 

the number of the questions was only 33 questions. The reliability of 33 questions was tested, and the 

results indicated that the instrument has been reliable. The activity was designed by distributing a ques-

tionnaire about SRL to 119 students. Based on the results of the questionnaire, students with low SRL 

were not found. It is in line with previous researchers’ statement that students should have been inde-

pendent, based on their age. After that, three students with high SRL and three students with moderate 

SRL were selected. A test was applied to test students' HOTS. Then, the work results as a document 

were analyzed and triangulated with the interview about their work results.  

Result and Discussion 

One of the cognitive operations required in the short-term memory thinking process is HOTS 

(Citrasukmawati et al., 2020) since skills to solve the problem, skills to think creatively, skills to think 

critically, skills to make argumentative, and skills to make a decision are covered in HOTS (Payadnya 

& Atmaja, 2020). Students' adaptability in 21st-century competitions is related to their HOTS abilities 

(Ichsan et al., 2020). Previous national and international studies show Indonesian students' HOTS 

(Edwar, 2020). Hence, Higher-Order Thinking Skills are measured by using several questions related to 

HOTS. Students do not only remember, repeat, or recite in HOTS but also involving higher-order 

thinking processes. Hence, students still need encouragement and guidance (Shidiq et al., 2015). HOTS 

questions in the assessment context aim to measure the ability for (1) transferring one concept to another, 

(2) processing and applying information, (3) looking for the links from various information, (4) using 

the information to solve problems, and (5) examining ideas and information critically (Setiawati et al., 

2018). Remember (C1), understand (C2), apply (C3), analyze (C4), evaluate (C5), and create (C6) are 

the stages of Bloom’s Taxonomy. People who can apply are not necessarily able to solve problems 

(problem-solving skills) (Setiawati et al., 2018). Meanwhile, Higher-Order Thinking Skills consist of 

skills to analyze, evaluate, and create. Higher-order thinking skills are logical, critical, and creative 

thinking skills, such as independence in solving the problem (Setiawati et al., 2018). Logical thinking is 

the ability to think critically. Critical thinking can be accepted by common sense and meets scientific 

thinking principles. Critical thinking involves using knowledge and experience to analyze new things, 

such as comparing or identifying strengths and weaknesses in making decisions. Meanwhile, creative 

thinking is the ability to develop new or different ideas that aim to make various innovations in solving 

real problems. Thus, Higher-Order Thinking Skills consist of skills to solve problems, think critically, 

think creatively, and abilities to make a decision (Setiawati et al., 2018). The literature review reveals 

that HOTS is one of the main goals in education and has become one of five variables that can improve 

students’ achievement (Pratama & Retnawati, 2018). The assessment instrument is developed based on 

HOTS indicators, including the ability to analyze (C4), evaluate (C5), and create (C6) (Kusuma et al., 

2017). HOTS assessments consist of questions or tasks that review these following characteristics: to 

assess students abilities to analyze, evaluate, and create based on contextual issues, that are not routine 



Jurnal Prima Edukasia, 9 (1), 2021 - 129 
Nursiwi Nugraheni, St. Budi Waluya, Walid Walid 

Copyright © 2021, Jurnal Prima Edukasia, ISSN 2338-4743 (print), ISSN 2460-9927 (online) 

(not familiar) (Widana, 2017). HOTS assessment is in the form of questions that generally measure the 

ability to analyze, evaluate, and create (Fanani, 2018). In other words, High-Order Thinking Skills is 

aimed to make students capable of solving questions, thinking critically, evaluating, and creating. 

In HOTS questions, the analyzing category (C4) is as follows: Mr Ilman has a rose garden with a 

rectangular surface. Mr Ilman's garden is adjacent to Mr Arie's garden on one side, which is 30 m. Mr 

Arie's land surface is also rectangular. The circumference of Mr Arie's garden is three times larger than 

Mr Ilman's garden, while Mr Illman's garden's rim is 120 m. Meanwhile, Mr Arie wants to plant mango 

trees to surround his garden with a distance of 1 meter for each tree from the other trees. The mango 

tree is used as a barrier with other gardens. However, the side bordering Mr Ilman's garden has already 

been planted with teak trees, so mango trees do not need to be planted. How many mango trees should 

Mr Arie prepare? 

The first student with moderate Self-Regulated Learning, who is in the lowest position, is UA. 

He cannot solve the problem yet, and the answer sheet is blank. The second student with moderate Self-

Regulated Learning, who is in the middle position, is FMR. FMR has interpreted the story in the 

questions into mathematical language even though the problem identification has not been written 

completely. And problem-solving is incorrect. In other words, FMR is incapable of solving the problem. 

The third student with moderate Self-Regulated Learning, who is above or close to the High Self-

Regulated Learning category, is FAS. FAS interprets the problems in the story into mathematical 

language and identifies problems more completely than FMR. Although FAS’ answer is incorrect, she 

has tried to describe the problem, even though he is not thorough. Based on the results of the interviews, 

the three students with Self-Regulated Learning are not thorough in reading and interpreting math 

problems. If the ability to interpret mathematical problems is less influential in the problem-solving 

process, it will make difficulties in linking materials. 

 

Figure 1. (a) The first answer of UA, (b) the first answer of FMR, (c) the first answer of FAS 

 

Figure 2. (a) The first answer of LS, (b) the first answer of ARAD, (c) the first answer of MD 
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The first student with the lowest position in the high Self-Regulated Learning category is LS. 

Meanwhile, LS’s work results are similar to FAS’s. The second student with moderate Self-Regulated 

Learning category is ARAD. ARAD's work is also identical to FAS's, except for its length. The third 

student with a high Self-Regulated learning category is MD. MD's answer is also similar to FAS, LS, 

and ARAD. Even though some of them have drawn, no one has been able to identify the concept of 

perimeter and distance between plants that are slightly different. Based on the idea of fencing the garden 

with mango trees which are 1 meter away, there is 1 point in the corner that is counted twice, as 

confirmed during the interview. One student, namely ARAD, was able to elaborate on his answer after 

being asked repeatedly. 

Based on HOTS questions, the evaluating category (C5) is as follows: Adi went out with his 

friends. Since it was already noon, they went to the restaurant for lunch. Adi ordered a package of rice, 

two kinds of vegetables, and three side dishes. He paid with fifty thousand rupiah banknote, and the 

changes were 6 thousand rupiah banknote and one thousand rupiah banknote. Hasan ordered two 

portions of rice, one kind of vegetables, and four side dishes. He paid with one hundred thousand rupiah 

banknote, and the change was twenty thousand rupiah banknote, 3 ten thousand rupiah banknote, 3 two 

thousand rupiah banknote, and 2 five hundred rupiah coins. Nana ordered one portion of rice, one kind 

of vegetable, and two side dishes. She paid with twenty thousand rupiah banknote and ten thousand 

rupiah banknote, and she got two thousand rupiah banknote and four coins of five hundred rupiahs as 

the changes. Fatma ordered a portion of rice, two kinds of vegetables, and one side dish and paid with 

50 thousand rupiah banknote. She got changes of twenty thousand rupiah banknote and 4 two thousand 

rupiah banknotes. Did the cashier count correctly? Give the reason for your answer! 

 

Figure 3. (a) The second answer of UA, (b) the second answer of FMR 

 

Figure 4. (a) The second answer of FAS, (b) the second answer of LS 
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UA's only answers and writes what has been known from the question; FMR did not write down 

any answers, while FAS has interpreted the questions in Mathematical language. However, the way FAS 

elaborate on the problem identification is less communicative. Thus, FAS has been able to write down 

decisions even though it is less communicative. Also, even though the decision is correct, the reason for 

the decision is still incorrect. After conducting interviews, UA, FMR, and FAS have difficulties in 

interpreting math problems. Thus, three of them also have difficulties in solving math problems, while 

the ability to interpret HOTS questions is important in solving math problems. 

LS has been able to decide like FAS even though their calculations o are different, and LS’ answer 

is correct. Meanwhile, ARAD’s and MD's answers are similar to LS's. The three of them were able to 

decide since all of them can interpret math problems. Hence, the steps to solve the problem are 

systematic since the right decisions make the right reasons. They are accustomed to re-checking the 

steps of solving the problem to prevent any possibility of a small miscalculation. The habit of re-

examining answers is not possessed by students with a moderate level of SRL. 

In HOTS questions, the creative category (C6) is as follows: The price of 5 books, two pencils, 

and three erasers is paid with 3 ten thousand rupiah banknotes and 2 five hundred coins. The price of 4 

books, three pencils, and two erasers is paid for 2 ten thousand rupiahs and 3 two thousand rupiah 

banknotes and 1 five hundred rupiah coin. The price of 2 books, two pencils, and four erasers was paid 

with twenty thousand rupiah banknote and get change for 1 two thousand note and 2 of five hundred 

rupiah coins. Meisya has IDR 27,000.00. She needs books, pencils, and an eraser for compulsory school 

purposes. Give five possibilities for how many books, pencils, and erasers she can buy! Explain! 

 

Figure 5. (a) The third answer of UA, (b) the third answer of FMR, (c) the third answer of FAS 

 

Figure 6. (a) The third answer of LS, (b) the third answer of ARAD 

UA can write only one possible answer, but he has not written the calculation. However, FMR 

can find the price per item, but FMR has not written down any possibilities. Meanwhile, FAS can write 
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down five possible answers even though the calculations are incorrect. Thus, the three students are 

considered to have difficulties in interpreting mathematical problems, which affect solving mathema-

tical problems. LS, ARAD, and MD can write down five possible answers correctly. Based on previous 

explanations, students with moderate Self-Regulated Learning have difficulties in interpreting the 

questions and are not familiar with re-examining steps of problem-solving and causing them to be 

categorized in this category, such as FAS, who made a calculation error that causes the answer to be less 

than perfect. It causes a significant difference between students with high and moderate Self-Regulated 

Learning. 

Self-Regulated learning is an effort applied for conducting learning activities independently based 

on their motivation to master a certain material, and it can be applied to solve problems (Egok, 2016). 

Each individual takes the initiative without the others’ help, such as finding learning activities that are 

by the learning objectives, learning resources, and learning needs and controlling the learning process 

by themselves (Bungsu et al., 2019). Adult students can be considered as independent, such as in the 

learning process. Hence, the students must be able to make every decision for their future since learning 

attempts to reach their dream and future. Students will show better academic achievement, motivation, 

and learning when they have high Self-Regulated Learning (Sundayana, 2018). Therefore, to affect stu-

dents’ learning success, Self-Regulated Learning also affects students’ mathematical reasoning abilities 

(Fajriyah et al., 2019). According to previous studies, Self-Regulated Learning affects learning achieve-

ment and Mathematical critical thinking skills. Therefore, following the essentials of mathematics in 

our daily and future life, mathematics learning should develop the students to be proficient in mathe-

matics as they need to overcome the challenge in the future (Arifin et al., 2020). Daily problems as the 

topic of learning will make the students more enthusiastic in understanding the Learning (Sari, 2018). 

Students who have strong goals tend to do something systematically to prepare for their future. 

According to Muhandaz et al. (2018)), Self-Regulated Learning indicators consist of nine indicators, in-

cluding (1) Initiative and learning motivation; (2) Learning needs that are diagnosed ; (3) The objectives 

in learning; (4) The organization,  monitor, and the control of the learning process; (5) Difficulties that 

are viewed as challenges; (6) Relevant sources to be utilized and identified; (7) Learning strategies that 

are chosen and implemented and; (8) The process of learning outcomes that is evaluated and, (9) Self-

efficacy/self-concept/self-ability. Planning, responsibility, initiative, self-confidence, discipline, and 

self-evaluation are some aspects of student learning independence (Arista & Kuswanto, 2018). Based 

on these indicators, students with a high level of Self-Regulated Learning meet all the criteria of SRL. 

Self-Regulated learning is not formed immediately, but it takes is a long process. The students must 

practice for weeks, months, and years to improve their Self-Regulated Learning. Students who have 

high SRL always try to complete any exercises or assignments given by the teacher with their abilities, 

such as solving Mathematical problems (Sole & Anggraeni, 2020). In understanding and analyzing prob-

lems from lecturers, independence is needed (Ediansyah et al., 2019). Hence, their ability to interpret 

questions will be very good. SRL is also used to evaluate the learning process and learning outcomes. 

When students want to identify differences between current and desired performance by assessing their 

work aimed at improving performance, self-assessment occurs (Ratminingsih et al., 2018). As a result, 

the accuracy in solving mathematical problems is high, and SRL is one of the determining factors of 

students’ HOTS. The need for the development of a thorough attitude towards the process of mastering 

the main knowledge, expertise, skills and experience in a professional environment has been emphasized 

in the results of the experiment defining the maturity level of self-organizing skills(Alexandrovna, 

2018). 

Conclusion 

Based on the research results, the conclusions are: (1) students with moderate Self-Regulated 

Learning category interpret the questions into Mathematical language, but the way they identify the 

problem is less communicative, while the students with high Self-Regulated Learning category interpret 

the questions into Mathematical language communicatively. However, none of the respondents has been 

able to see the concept of perimeter and distance between trees, which is slightly different due to the 

intersect point; (2) Based on the ability to evaluate, students with moderate SRL category are still not 

perfect, while students with high SRL category have been already fluent in evaluating; and  (3) Based 

on their creative abilities, the students with moderate SRL category still need more practices, while the 
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students with high SRL category have been fluent. The significant differences between the two 

categories are the ability to interpret problems and the habit of re-checking Mathematical problem-

solving. This data can be used by researchers as a reference to improve students' high order thinking 

skills. 
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