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Abstract 
This study aims to analyze the difference in the average learning outcomes between pre-test and post-
test, analyze the effect of HOTS training on teacher professional competence. This research method is 
quasi-experimental using a quantitative approach. The research sample was 35 elementary school 
teachers. Data collection in this study using the test method. The design used was one group pre-test 
post-test design which was analyzed using paired t-test. Hypothesis test results show that there is a 
difference in the average learning outcomes between the pre-test and post-test, there is a significant 
effect of HOTS training on the professional competence of teachers. There are still many variables that 
can be explored to further optimize the formation of policy framework models and theoretical frameworks 
to improve teacher professional competence. 
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1. Introduction 

 In the era of globalization of competition even harder and strictly accompanied by the 
emergence of problems that are increasingly complicated and complex, especially in learning 
to demand increasing teacher professionalism (Mustika, Sutajaya, Negeri, & Gianyar, 2016). 
In addition to teacher competencies, 21st-century21st-century competencies in the global era 
demanding students have critical thinking skills in solving problems, creating creativity, 
communication and collaboration. The competence is expected to be formed through the 
process of education in schools, both in the learning process and in the aspects of the 
assessment carried out by the teacher. According to Law Number 14 of 2005 concerning 
Teachers and Lecturers explained that the professional competence of a teacher is the ability 
of teachers regarding the understanding of educational and dialogical learning and learning. 
(UUGD, 2005).  

Learning to process is the process of planning, implementing, and evaluating the 
learning process through the assessment of learning outcomes. One of the competencies that 
a teacher must have is the ability to conduct an assessment. (Marsh, 1996). Based on 
Permendikbud Number 43 of 2019 specifically regulating the assessment held by the school 
said that the education system must encourage the growth of teaching and learning practices 
that grow reasonable power and the character of students in full (Sulistiawati, 2019). Law of 
the Republic of Indonesia Number 20 of 2003 concerning the National Education System 
Chapter XVI Article 57 Up to 59 concerning Evaluation states that in the context of national 
education control is evaluated as a form of educational organizers to interested parties. This 
law stated that evaluations were carried out by independent institutions regularly, overall, 
transparent, and systematic to assess the achievement of national education standards. The 
evaluation activity can be carried out properly if evaluation/assessment is carried out 
professionally and institutionalized. When this assessment is used still has not fostered high-
level thinking skills. This is based on the results of the International Student Assessment (PISA) 
program to show 62nd from 72 countries. Likewise, the results of the achievements of the 
trends in the International Mathematics and Science Study (TIMSS) in 2011 showed the score 
achievement of students reaching 386 of 800, where the average score was 500. The situation 
showed that the achievements of students in Indonesia were below the average. The results 
of the low PISA and TIMSS studies were caused by most test materials in Pisa and TIMSS 
which were not in the Indonesian curriculum (Sidharta, 2017). The questions in TIMSS are 
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mostly uncovering aspects of reasoning and applications (applying). Students are not familiar 
with models of questions that use reasoning and logic so that they encourage high-level 
thinking skills (Higher Order Thinking Skills) (Wicaksono & Jumanto, 2019). Based on the 
results of the study, it is necessary to change the system in learning and assessment in the 
form of AKM (minimum competency assessment). 

The assessment system is rolled out by the government in the form of a minimum 
competency assessment (AKM) which is the assessment of the minimum ability committed to 
students. The minimum ability in question is the most basic ability that must be possessed by 
students at a certain level. This basic ability is by the 21st-century skills demanding students 
to be able to keep up with the times full of challenges. By mastering the 21st-century skills, 
students will have learning and innovating skills, skills using and utilizing information 
technology/media, and can work and survive using life skills. Teachers are expected to be able 
to compile questions that encourage students to have 21st-century skills, foster creativity, 
encourage students in-depth thinking about learning materials that are associated with 
problem-solving in everyday life (Kusuma, Rosidin, Abdurrahman, & Suyatna, 2017). The 
function of the preparation of the matter of hots in the assessment system is an effort to set up 
the competencies needed in the 21st century. At present, the development of the world is very 
rapid so that it requires humans to be able to maintain their lives through various skills must-
have. However, in the preparation of HOTS, there are still many teachers who do not 
understand the characteristics and criteria of HOTS (Armiati et al., 2020).   

Quality assessments can improve the quality of education. By training students to 
answer hots questions expected students to think critically and creatively (Sutarto, 2017). High-
level thinking skills need to be used in learning in school so that students can be trained to 
solve difficult problems in their lives. Through these thinking skills, students are expected to 
find new things and creative and innovative ideas in facing age changes (Widodo & Indraswati, 
2019). Based on the results of supervision of the principal of teachers, most teachers in 
preparing questions tend to measure low-level thinking skills. The average teacher still has 
difficulty in preparing questions that can make students creative thinking and measuring high-
level thinking (Kemendikbud, 2017). This indicates that the learning process on educational 
units has not been held inspiredly, interactive, fun, challenging, and motivating students to 
actively participate. The implementation of HOTS-based learning evaluations aims for students 
to be able to think and challenged to develop the reasoning they have (Kusuma et al., 2017).  

This study aims to analyze the effect of hots training on teacher professional 
competencies in terms of preparing quality hots. If the teacher can develop learning 
evaluations by the competence of the students, the competence of the teacher's 
professionalism has also increased. 

 
2. Method 

 The method used in this study is quantitative research. The type of research used is 
the research of pseudo experiments or quasi-experiments. Pseudo experiments are 
experimental research carried out in one group, namely the experimental group without a 
control or comparison group. The research design used is One Group Pretest and Posttest 
Design, namely experimental research carried out in one group selected randomly or randomly. 
The design of this study was carried out using the pretest measured before treatment and also 
used the posttest which was measured after treatment thus the results of treatment could be 
measured accurately (Arikunto, 2013). Data processing method with the SPSS program. 
Based on the research design above, the analysis used is Paired T-Test. Before the test was 
carried out, preceded by testing the Validity of the Pre Test and Post Test with the product-
moment correlation, and reliability using Cronbach alpha techniques (Wijaya, 2003). If all test 
requirements have been fulfilled, hypothesis testing is carried out as follows. Ho: There is no 
difference in the average Pre-Test and Post Test results. Ha: There are differences in the 
average result of pre-test and post-test. 
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3. Result and Discussion 
Results 

The data of this study is presented in two conditions, namely learning outcomes before 
and after attending training as in Table 1. The results of data analysis on learning outcomes 
before training are a minimum score of 11.90; a maximum score of 81.67; an average of 36.89; 
and a standard deviation of 16.382. The results of data analysis on learning outcomes after 
attending training are a minimum score of 35.71; a maximum score of 100; an average of 77.39 
and a standard deviation of 14.92. 

 
Table 1. Descriptive data 

No Type N Minimum Maximum Mean Std Deviation 

1 Pretest 35 11,90 81,67 36,8851 16,38229 
2 Post-test 35 35,71 100,00 77,3869 14,92444 
3 Valid N (listwise) 35     

 
Before the Paired Sample T-test analysis was carried out a prerequisite test in the form 

of a normality test. Based on the SPSS output of the Kolmogorov Smirnov test in Table 2, the 
significance value for the Pretest and Posttest data is greater than 0.05 (0.200> 0.05). 

 
Table 2. Normality test 

No 

 Kolmogorov-Smirnov Shapiro-Wilk 

Type Statistic Df Sig. Statistic df Sig 

1 Pretest 0,074 35 0,200 0,961 35 0,253 
2 Post-test 0,116 35 0,200 0,934 35 0,037 

 
Based on the results of the Paired-Samples T-test in Figure 3 using a significance level 

of 0.05 it can be seen that the significance value obtained is 0.000 <0.05 
 

Tabel 3. Paired Samples t-Test 

No 

Paired Differences 

95% Confidence Interval of the Difference 

 Mea
n 

Std. 
Deviation 

Std Error 
Mean 

Lower Upper t Df Sig. (2-
tailed) 

1 Pre 
Test 

-
40,5
01 

17,205 2,908 -46,412 -34,592 -13,927 34 0,00 

2 Post
-test 

        

 
Discussion 

Based on the results of the calculation of the construct validity carried out at the level 
of 0.05 for the Pretest and Posttest instruments have obtained 7 valid items and 1 other item 
are invalid. While the reliability test at the level of 0.05 obtained by Alpha Chronbach's value 
0.533 indicates consistent instrument readability. Table 1 showed an increase in the pretest 
and posttest average results from 36.8851 to 77.3869. An increase of 40.5018 shows a better 
understanding of teachers after attending hots. After being given training and tests, the 
average mastery of teachers in preparing the Problem of HOTS has increased with the 
smallest post-test deviation compared to the time before treatment. This indicates data 
distribution is more centered at the central point compared to the previous treatment. These 
results are in line with the research conducted by Hafiyush that mentoring and training will 
improve the ability to compile hots (Hafiyusholeh et al., 2020). 

 Before the Paired Sample T-test analysis was carried out a prerequisite test in the form 
of a normality test. Based on the SPSS output of the Kolmogorov Smirnov test in Table 2, the 
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significance value for the Pretest data is greater than 0.05 (0.200> 0.05) so it can be concluded 
that the pretest data is normally distributed. Likewise for the posttest data significance value 
greater than 0.05 (0.200> 0.05) so it can be concluded that the posttest data is normally 
distributed. Thus the requirements or assumptions of normality in the use of the Paired Sample 
T-test have been fulfilled. 

Analysis of Paired Sample T-Test is used to test the hypothesis of whether there are 
differences in learning outcomes between before and after attending hots training. The results 
of the paired sample t-test are displayed in Table 3. Based on the results of the paired-samples 
t-test using the 0.05 significance level can be seen that the significance value obtained is 0,000 
<0.05. So Ho is rejected and Ha is accepted (Gunawan, 2016). Thus it can be concluded that 
there are significant differences in learning outcomes between before and after attending hots 
training. This was supported by the average increase in learning outcomes before attending 
hots training of 36.89 to 77.39 after attending hots training. There was a significant increase in 
a significant score before and after participating in hots training of 40.5. 

This training is intended to provide provision of knowledge and insight into various 
learning innovations both conceptual and practice in the framework of increasing teacher 
professionalism and the acquisition of learning outcomes of students (Haryono, Stanislaus & 
Widhanarto, 2017). Training is one way to develop human resources. One of the most effective 
methods that can and must be used by institutions to develop human resources in these 
institutions through the provision of education and training. This education and training aim to 
improve technical, theoretical, and conceptual capabilities so that educators can achieve 
optimal performance. Education and training have a systematic change from knowledge, skills, 
attitude, and behavior which continues to increase so that it can realize the targets to be 
achieved by the institution to meet the desired human resource standards (Samsudin, 2006). 

The teacher is a key human resource in improving the quality of education, and 
teachers here are in a very strategic position for all educational reform efforts that are oriented 
towards achieving the quality of students and schools. The efforts made in improving the 
quality of education in a school system will become meaningless if not accompanied by the 
existence of professional teachers (Putri & Nugroho, 2016) and (Nurhajati & Bachri, 2018). In 
general, the success of a business is closely related to the quality of people who do the 
business. This also applies to the success of the school determined by the success of its 
leadership in managing educators and existing education personnel so that they become 
professional energy (Yasin, 2011). One of the demands of professional educators is an 
educator who acts as an evaluator (Darmadi, 2015). The purpose of the evaluator is to have 
the ability to conduct evaluations and assessments so that the training of the preparation of 
this HOTS problem is used to improve teacher capabilities in aspects of learning assessment 
(Helmi, 2015).  

 Assessment with the matter of HOTS is also able to develop thinking skills. Thinking 
skills are a combination of two words that have different meanings, namely (thinking) and skills 
(skills). Thinking is a cognitive process while skills are actions from collecting and selecting 
information, analyzing, drawing conclusions, ideas, problem-solving, evaluating choices, 
making decisions, and reflecting (Wilson, 2000). Category Hots according to (King, Goodson, 
& Rohani, 1998) are as follows: (1) think critically and logical thinking, (2) reflective thinking, 
(3) thought metacognitive, and (4) creative thinking. Not different from Zohar and Dori who 
categorize hots into: (1) constructive arguments, (2) asking scientific questions, (3) making 
comparisons, (4) solving complicated non algorithm problems, (5) classify the difference 
between opinions, and (6) identify implied assumptions (Zohar & Dori, 2003). In general, the 
matter of hots measures the metacognitive dimensions, namely the ability to connect several 
different concepts, interpret and solve problems and make decisions from difficult problems 
(Kurniati, Harimukti, & Jamil, 2016). The characteristics of HOTS are as follows (1) measuring 
high-level thinking skills, (2) based on contextual problems, (3) not routine (not familiar), (4) 
using various forms of questions (Kemendikbud, 2017) 

The Ministry of Education and Culture classifies the cognitive level to 3 namely (1) 
knowledge and understanding, (2) application, (3) reasoning. Cognitive levels of knowledge 
and understanding (level 1) measure factual, conceptual, and procedural knowledge. The 
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operational verb used is: mention, distinguish, explain, register, count, and others. Cognitive 
Application Levels (Level 2) Measuring Capability: a) Using certain factual, conceptual, and 
procedural knowledge in other concepts, b) use certain, conceptual, and procedural knowledge 
to solve contextual problems with different situations. The cognitive level of reasoning (level 3) 
at this level measures the ability to analyze, evaluate and create. Of the three levels described 
above which includes the HOTS level (Higher Order Thinking Skills) is at the cognitive level of 
reasoning (level 3), for the application cognitive level (level 2) entered the MOs (middle-order 
thinking skills) while the level of cognitive knowledge and understanding Including lots levels 
(Lower Order Thinking Skills). Whereas according to Anderson & Krathwohl classify the 
dimensions of the process of thinking as follows (Anderson & Krathwohl, 2001): 
 
Table 4. The dimensions of the thought process 
 

Cognitive level Dimensions of operational verbs 

HOTS Create Create your ideas 
 Evaluate Make your own decision 
 Analysis Specify aspects / elements 

MOTS Apply Use info on different domains 
 Understanding  Explain the idea/concept 

LOTS Knowing Recalling 

 
Presentation of hots questions in assessment can train students to improve their 

abilities and skills by the demands of 21st-century competencies (Mahfuzah & Utomo, 2018). 
Through the 21st century, hots-based assessment can be built through training activities to 
resolve various real problems in everyday life. Students can feel that the subject matter 
obtained in the class is useful and can be used as a provision to plunge into the community 
(Kemendikbud, 2017).  The ability of students to think high levels reach more than 50%, even 
though there are still students who are not right in answering the problem of hots. By the GAIS 
statement that several factors caused students who are not right in resolving the problem of 
hots, namely the minority, not optimal the learning process, lack of understanding of the 
question, incompleteness in reading questions so that hots-based assessments must continue 
to be presented (Gais & Aldila, 2017).  

Based on the results of interviews with teachers it was found that most of the students 
were at the level of thinking analysis. Dimensions measure the ability of students in specifying 
aspects/elements, deciphering, organizing, comparing, and finding implied meaning 
(Kemendikbud, 2017). According to Anderson, the dimensions of thinking analysis are the 
ability to think that breaks the material into parts so that the organizational structure of the 
material can be understood. Students who have achieved the ability of thinking analysis can 
connect material between parts into one unit structure (Anderson & Krathwohl, 2001). Students 
who achieve cognitive levels of evaluation dimensions can make considerations based on 
criteria or standards, compiling hypotheses, criticizing, predicting, assessing, testing, justifying, 
and blaming. Students who achieve the cognitive level of creating dimensions can place 
elements together to form a coherent or functional overall and reorganize the elements into a 
new pattern or structure (Kemendikbud, 2017).   

The results of this study are in line with the results of (Handayani & Amirullah, 2019), 
(Samo & Garak, 2020), (Sari, Cahyaningtyas, Maharani, Yustiana, & Kusumadewi, 2019) and 
(Rintayati, Istiyati, & Syawaludin, 2020) Which states that the existence of training provides 
opportunities and space for teachers to improve teacher's readiness and understanding in 
carrying out the learning and assessment of hots-based. The results of the T-test analysis 
provide information that training has a positive impact to improve the ability of teachers in 
preparing hots-based assessments. The quality of learning can be done by increasing teacher 
competencies and the curriculum will not be significant if it is not supported by the ability of the 
teacher in implementing the curriculum. 
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4. Conclusions and Suggestions 
Primary school teacher training in the context of increasing teacher professional 

competencies through Mastery of HOTS (Higher Order Thinking Skills) produces several 
conclusions including the ability of elementary school teachers in resolving the Thinking Skills 
(HOTS) high-order questions experiencing a significant increase. The implementation of the 
Teacher Professional Competency Increasing Program is carried out through training in 
designing and resolving the Thinking High Order Questions which are then assisted. The 
training program has a positive effect on the increase in teacher capabilities as well as its 
implementation in classroom learning activities. 
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