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Abstract  

The study aims to analyze the students' higher order thinking skills (HOTS) in 

Science subjects at Islamic Elementary School in Salatiga, Indonesia. It is descriptive 

qualitative research. Using the nonprobability sampling with convenience sampling 

method, this study involved 120 students as the sample. The data were gathered using 

tests, questionnaires, Focus Group Discussions (FGD), and documentations. The 

descriptive analysis with percentile formula was used to analyze the data. The results 

indicated that the students' HOTS abilities were still at the low level. In Low Order 

Thinking Skills (LOTS) questions category, the students' ability to answer questions 

ranged from 0.6 to 0.9 (good). In Middle Order Thinking Skills (MOTS) questions 

category, the index of the students' abilities was 0.35 to 0.65 (the medium category). 

In HOTS questions category, the index of the students’ abilities was 0.075 to 0.45 (the 

low category). Therefore, it is necessary to make efforts in improving the HOTS 

ability of Islamic Elementary School students.  

Keywords: higher order thinking skills, Islamic elementary school students, science 

subject. 

 

Abstrak 

Penelitian ini bertujuan untuk menganalisis keterampilan berpikir tingkat tinggi 

(HOTS) siswa pada mata pelajaran IPA di Madrasah Ibtidayah Kota Salatiga, 

Indonesia. Penelitian ini merupakan penelitian deskriptif kuantitatif. Dengan 

menggunakan nonprobability sampling dengan metode convenience sampling, 

penelitian ini melibatkan 120 siswa sebagai sampel. Data dikumpulkan dengan 

menggunakan tes, angket, Focus Group Discussion (FGD), dan dokumentasi. 

Analisis deskriptif dengan rumus persentil digunakan untuk menganalisis data. Hasil 

penelitian ini menunjukkan bahwa sebagian besar siswa mempunyai kemampuan 

HOTS berada pada level rendah. Pada soal kategori LOTS, kemampuan siswa untuk 

menjawab soal berkisar antara 0,6 sampai dengan 0,9 (baik). Pada kategori soal 

MOTS, indeks kemampuan siswa adalah 0,35 sd 0,65 (kategori sedang). Pada 

kategori soal HOTS, indeks kemampuan siswa adalah 0,075 sd 0,45 (kategori 



Peni Susapti, Muhammad Istiqlal, The Analysis of Higher Order Thinking Skills… 

 

   Al Ibtida: Jurnal Pendidikan Guru MI, Vol. 8 No. 2, October 2021                                                                     253 

rendah). Oleh karena itu perlu dilakukan usaha untuk meningkatkan kemampuan 

HOTS siswa di Madrasah Ibtidaiyah.  

  Kata kunci: keterampilan berpikir tingkat tinggi, siswa madrasah ibtidaiyah, 

pelajaran IPA. 

 

INTRODUCTION 

The achievement of Indonesian students in international competitions is still low. 

Based on the Organization for Economic Co-Operation and Development (OECD) data, the 

quality of education in Indonesia is ranked 371 (reading), 379 (mathematic), and 396 

(science) (OEDC, PISA Database, 2018). Thus, the competence of Indonesian students at 

various levels needs to be improved, especially in developing the higher-order thinking skills. 

Therefore, the government encourages the inclusion of HOTS in the curriculum. The HOTS 

competencies include critical thinking, creative and innovative, communication skills, 

collaboration, and confidence. These 5 criteria are attached to the evaluation system in the 

national exam as the skills needed in the 21st century (Ilham et al., 2020; Widyawati et al., 

2021). 

The government tries to improve the education quality to establish human resources 

who are able to compete with other developed countries through the implementation of  2013 

Curriculum (Tobari et al., 2018). In this curriculum, students are encouraged to optimize the 

higher-order thinking skills on the cognitive aspects as well as the psychomotor  and affective 

aspects (Fanani, 2018). 

Innovation on learning to generate high-level skills requires adjustment on the 

assessment process. The type of assessment should be compatible with learning, focusing on 

the improvement of high-level skills. The assessment based on HOTS does not assess the 

students' high-level skills but it evaluates the target of competency achievements (Jarvis & 

Baloyi, 2020; Nguyễn & Nguyễn, 2017). HOTS assessments use instruments that require 

students to apply high-level skills in its completion. 

There are several elements of HOTS including problem-solving skills, critical thinking 

skills, and creative thinking skills. HOTS as problem solver aims at determining problems, 

exploring problems, planning solutions, implementing plans, examining solutions, and 

evaluating solutions. Referring to the Bloom’s criteria, critical thinking and creative thinking 

skills are the combination of knowledge and cognitive process. The critical and creative 

thinking stages in Bloom's taxonomy include C5 and C6 (Anderson & Bloom, 2001; 

Darmawan & Sujoko, 2013; Rifâ et al., 2018; Supeno & Alhamidi, 2017; Yuliandini et al., 

2019). 
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The development of thinking skills requires practice on forming hypotheses, 

compiling explanations, making generalizations, finding patterns, and documenting findings 

along with real evidences (Eggen, 2016). The implementation of student-centered learning 

strategy is needed to trigger students to think at high order levels. Students have the 

opportunity to observe, ask, reason, try, and communicate; therefore it can stimulate their 

creativity and satisfy the expectations of 2013 curriculum (Budiyanto et al., 2016). Effective 

learning strategies will help students achieve high order thinking skills (Nelson & Crow, 

2014). Learning development that concerns on high order thinking skills should focus on the 

levels of thinking according to the Bloom's taxonomy (Abosalem, 2016).  

HOTS activities can help students to seek new knowledge using inductive and 

deductive reasoning to identify and explore a subject (Lestari et al., 2016). Therefore, as 

stated in the objectives of 2013 curriculum, students will not only be able to know, 

comprehend, and apply knowledge, but they must also be able to analyze, evaluate, and even 

create something. However, it does not mean that the role of teachers can be ignored in 

establishing students’ knowledge. Teachers can train students to acquire high order thinking 

skill as the objective of 2013 curriculum (Rapih & Sutaryadi, 2018; Yuliandini et al., 2019). 

Students could have higher order thinking skills if the teachers conduct the classes using 

HOTS-based learning and use HOTS-based questions for assessment (Barrat, 2014; 

Brookhart, 2010). The high order thinking skills mentioned here are critical thinking 

reflective, metacognitive, and creative thinking. This is in line with the objectives of 2013 

curriculum in PP No. 17/2010 to prepare Indonesian people to have the life skills and to give 

contribution in the society, country, and world civilization.  

In relation to HOTS activities, the test questions are developed referring to the HOTS 

learning theory elaborated by the Bloom’s revised taxonomy as implemented on the 2013 

curriculum. Now, teachers generally have not developed assessments that let students think at 

the higher level. As reported by Herawati & Hamdu (2014) and Hanifah (2019), assessments 

used at schools are not yet developed to improve the students’ high order thinking skills 

(Hanifah, 2019; Herawati & Hamdu, 2014). It is necessary to generate critical thinking skills 

through learning objectives, inquiry methods, exercises, comprehension improvements, 

feedbacks, and learning assessments. 

The urgency of HOTS becomes stronger when The Partnership of 21st century skills 

(2011) formulated the 21st century learning framework. In this framework, academic contents 

are in the form of 3rs (writing, reading and arithmetic) and 4cs (critical thinking, problem 

solving, collaboration, creativity and innovation); these are very important skills in the 21st 
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century learning activities (DuBay, 2020; Pease, 2018; Richardson, 2015). In reference to this 

framework, HOTS can be used to answer the 21st century learning challenges. In addition, 

through HOTS, students will be accustomed to think critically and creatively on both decision 

making and problem solving related to analyzing, evaluating, and creating (Anderson & 

Krathwohl, 2010; Ichsan et al., n.d.; Sugandi & Ruhimat, 2021). 

Creating HOTS thinking style on students requires learning process that can 

accommodate the students’ development. The students’ HOTS can be stimulated through 

active learning, student-centered learning, generating curiosity, and HOTS-based assessment. 

The main emphasis to stimulate HOTS in learning activities is on the student-centered 

learning process.  

Research related to HOTS has been conducted by Widodo et al. (2019) who looked 

into the analysis of HOTS-charged contents in the student book of curriculum 2013. The 

study found that the student book comprised of 36% of the LOTS load and 64% of the HOTS 

load, indicating that the HOTS load was higher than the LOTS load. Kusuma (2017) 

investigated the development of HOTS instrument of assessment in Physics Study. The result 

of the study found that the HOTS assessment instrument was effective in training the 

students’ HOTS and measuring the students’ thinking skills. Ichsan, et al. looked into the 

HOTS of elementary to master degree students in environmental learning. The results showed 

that students overall were in a very low HOTS category. On a scale of 0-100, The HOTS 

scores of the elementary school students (22.3) were still higher than the junior high school 

students (20.2). Meanwhile, the HOTS scores of the university students were 19.9-21.4. This 

showed that it was necessary to enhance the students’ HOTS in the learning process through 

developing learning media, materials, models, and strategies. Acesta & Sumantri (2020) 

investigated the development of natural science learning models based on multiple 

intelligences to improve higher order thinking skills of elementary school students. The 

results showed that the model developed was valid. 

Looking at the results of previous studies, there were still many problems faced by 

students in understanding and solving HOTS questions properly. The previous studies were 

mostly conducted in the high school context, involving students with a higher level of 

thinking. Therefore, further research investigating the HOTS skills of students at the 

elementary school level is needed. From survey results in several Islamic Elementary Schools 

in Salatiga, most of the teachers have not implemented HOTS-based learning and assessment 

in Science classes so that students are not familiar with the types of HOTS questions. 

Therefore, this research aims to investigate the Islamic Elementary School students’ ability in 
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answering HOTS-based questions. It is hoped that this study could encourage teachers to 

develop HOTS in the teaching and learning process in order to promote the student’s thinking 

ability at higher level. 

METHODS 

Using descriptive quantitative with purposive sample technique, this study involved 13 

Islamic Elementary Schools in Salatiga City, both private and public schools. Based on the 

level, the schools were categorized as low, medium, and high. The three levels were used in 

this research. In the pre-field stage, the researcher conducted a preliminary survey. During 

this process, the researcher carried out field study of the research subjects and compiled the 

research design. In the field work stage, the researcher set the research setting for data 

collection. The next stage was data analysis. The researcher implemented a series of analysis 

to analyze the quantitative and qualitative data. The final stage was evaluation and reporting, 

which was done after analyzing the research data. 

Data were collected using tests, questionnaires, and Focus Group Discussion (FGD). 

The test materials used were natural science subjects. The type of the test was a HOTS 

multiple choice with 4 options. This research provided important information related to the 

students’ HOTS abilities in the Islamic elementary school context. The students were tested 

with Science questions in the form of multiple choices with the composition of HOTS, 

MOTS, and LOTS. The FGD in this study involved three experts, consisting of material 

experts, learning evaluation experts, and teachers of natural science subjects. FGD aims to 

validate test questions related to construction, substance, and language. Before being tested, 

the questions were validated by three experts who came from Islamic Elementary School 

Teacher Study Program (PGMI) lecturers of State Institute of Islamic Studies Salatiga. Expert 

validation results of the test instrument can be seen in Table 1.  

Table 1. Validation of Test Questions by Experts 

No Aspects Indicators Values Mean Score  Category 

   Val 1 Val 2 Val 3    

1. Substance Substance 

compatibility with 
competence 

4 4 4 4 A Very Good 

2. Construction Construction accuracy 4 4 3 3,7 A Very Good 

3.  Language a. Compatibility 

with POEBI 

4 3 4 3,7 A Very Good 

  b. Language 

suitability 

3 3 3 3 B Good 

 Total  15 14 14 14,4   

 Mean  3,75 3,5 3,5 3,6 A Very Good 
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Criteria: 

1.  X ≥ 3,10  A  Very Good 

2.  3,10 < X ≤ 2,50  B  Good 

3.  2,50 < X ≤ 1,90  C  Average  

4.  X < 1,90  D  Poor 

       X: Scoring 

       (Anam, 2020) 
 

Looking at Table 1,  the aspects of substance, construction, and language generally got 

a very good score (A). However, improvements were needed in terms of the language aspect 

since students still found it difficult to understand the question. The language used was still 

too advanced so it would be difficult for elementary students to understand it. Revisions of the 

questions were needed to improve the language used so that it could be understood by 

students at the elementary school level. The data analysis technique used was descriptive 

analysis method with the percentile formula. 

RESULTS AND DISCUSSION 

The following research results show the Islamic Elementary School students’ ability in 

answering questions given by the teachers. The students’ scores can be seen in Table 2.  

Table 2. The students' ability to answer questions 

Score Frequency Low Group 

Percentage (%) 

High Group 

Percentage (%) 

2 3 2.5  

3 6 5  

4 21 17.5  

5 33 27.5  

6 15  12.5 

7 24  20 

8 15  12.5 

9 3  2.5 

Total 120 52.5 47.5 
  

According to Table 2, the students’ lowest score was on the question number 2 (2.5%) 

whereas the highest score was on the question number 9 (2.5%). Furthermore, it can be seen 

that the scores obtained are not regular and are arranged into an order of distribution, from the 

lowest score to the highest score (Fatimah & Alfath, 2019). Based on the results, the mean 

value obtained was 5.65. From the results of the mean value, it was categorized as low 

because the value was still below 6. The highest score was on the question number 5 (27.5%). 

Based on the results of the scores obtained by students, of the 120 students as samples 

there were 63 students who scored below 6 or 52.5%. The number of students who scored ≥ 6 

was 57 students (47.5%). Regarding these results, more than half of the students scored ≥ 6. 



Peni Susapti, Muhammad Istiqlal, The Analysis of Higher Order Thinking Skills… 

 

   Al Ibtida: Jurnal Pendidikan Guru MI, Vol. 8 No. 2, October 2021                                                                     258 

The students who scored ≥ 6 were classified into the high group category, while students 

whose grades below 6 were classified into the low group category. More than half of Islamic 

Elementary School students were in the low group category. The students' ability to answer 

various question categories indicates mixed results. It can be seen in Table 3. 

Table 3. Students' Ability to Answer Various Question Categories 

No 

Question 

Types MI K MI B MI D MI P 

Mean 

1 LOTS 0.9 0.2 0.4 0.9 0.6 

2 LOTS 0.9 1 0.8 1 0.925 

3 HOTS 0.5 0.2 0.6 0.5 0.45 

4 MOTS 0.8 0.4 0.8 0.6 0.65 

5 MOTS 0.4 0.2 0.2 0.6 0.35 

6 LOTS 1 0.8 0.7 0.8 0.825 

7 MOTS 0.8 0.6 0.4 0.7 0.625 

8 LOTS 0.8 0.6 0.9 0.9 0.8 

9 HOTS 0.6 0.6 0.4 0.2 0.45 

10 HOTS 0.2 0 0.1 0 0.075 

   Description: Index Category: 0 to 1 
 

From the data above, in LOTS category, the students’ scores ranged from 0.6 to 0.9 

(high). It means that more than half of the students can answer questions in LOTS category. 

In MOTS questions category, the index of students' abilities was 0.35 to 0.65. The students’ 

ability to answer MOTS question category was 35% to 65% (medium). In HOTS questions 

category, the index of the students' ability was 0.075 to 0.45. In HOTS category, the students' 

abilities were at the low level, because the number of students who were able to answer 

questions correctly was still below 50%. It implies that most Islamic Elementary School 

students in Salatiga were not able to transfer knowledge into problem solving. Hasyim & 

Andreina (2019) stated that the students’ HOTS ability was determined by the student's ability 

to solve open problems; the higher the ability in solving open problem questions, the higher 

HOTS indicator they achieved. Students with high HOTS ability are able to fulfil the analysis, 

evaluation, and creation indicators. Students with medium HOTS ability can complete the 

analysis and evaluation indicators. Students with low HOTS ability only reach the analysis 

indicator. Thus, it is important to maintain the creativity of students. Lin's research (2017) on 

the threshold effects of creative problem-solving attributes on reactivity in the math abilities 

of Taiwanese upper elementary students shows that there are three creative problem-solving 

typologies: high, medium, and low. The development of balanced attributes can be an 

important consideration in nurturing creativity in children. Bakry (2015) added that the 

student who has high math ability is able to create meaning, make opinion, and conclude, 
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while the student who has medium math ability is able to create meaning, make opinion but 

cannot conclude, and the student who has low math ability is not able to create meaning and 

cannot conclude. Goethals (2013) added that HOTS was at the top of the Bloom's cognitive 

taxonomy; it aimed to equip students on knowledge transfer, thinking ability, applying the 

developed knowledge and skills that they learn in schools on new contexts. There are several 

advantages for students if they have HOTS abilities. They think more logically, 

systematically, critically, analytically, creatively, and evaluative. Students could have broad 

insights and be more critical to deal with problems and solutions.  

From the interview results, it is known that the students’ obstacles in achieving HOTS 

abilities are due to the dearth of references, the lack of understanding concepts, the difficulty 

in answering multiple choices questions and understanding HOTS questions. This is in line 

with Intan et al. (2020) who found that students did not understand HOTS question. Arifuddin 

(2019) stated that the elementary school students did not master the mathematical concept. 

Saraswati & Agustika (2020); Arifuddin (2020) added that elementary school students 

experienced problems in compiling mathematical sentences for essay questions. Abdullah 

(2015) added  that students faced problems to correlate the information and implementation of 

strategies used in solving mathematical problems involving HOTS. Issues on improving the 

students' HOTS abilities are that: there is a lack of teachers' comprehension on the concept 

and implementation of HOTS in learning activities; training and mentoring on HOTS are still 

limited; and references are still limited. This makes it difficult for teachers to determine 

questions that meet the HOTS standard, create HOTS questions, and choose the relevant 

learning strategies.  

There are supporting factors for improving the students' HOTS abilities at Islamic 

Elementary Schools in Salatiga such as: the teachers’ positive perceptions on the 

implementation of HOTS-based learning and assessment in Islamic Elementary Schools, the 

support and commitment of Principal on the improvement of education quality, especially the 

application of HOTS-based learning in Islamic Elementary Schools, and the supporting 

infrastructure.  

CONCLUSION 

The HOTS ability of the Islamic Elementary School students is still low. It is 

influenced by several factors, including the dearth of references, the lack of understanding on 

the concepts, the difficulty in choosing answers on multiple choices questions and in 

understanding HOTS questions. Therefore, the learning process should be directed to develop 

critical, creative, collaborative, and communicative thinking skills, so that the students’ HOTS 
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abilities could improve. In addition, the commitment of teachers and principal in 

implementing HOTS-based learning and assessment is very important. 
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