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Abstracts

Educational institutions in the 21st-century era need to strengthen students' abilities in critical thinking
andfind solutions to problems faced by students. Students need to be able to conclude and decide things
related to their future. The provision is believed to be effectively done through habituation to help students to
face high-level reasoning questions. The problem is that many teachers still need to improve their ability to
develop high-level reasoning questions. For this reason, training is required to create high-level reasoning
questions for teachers. The purpose of this study was to improve the ability of teachers to develop high-level
reasoning questions. The training was conducted in Muara Gembong District, Bekasi Regency, through the
Community Service Program (P2M) scheme of UniversitasNegeri Jakarta. Respondents involved were 30
teachers consisting of 10 elementary school teachers, ten junior high school teachers and five senior high
school teachers. The training method used was hands-on learning. The results showed that the average Pre-
Test score was 39.5 and the average Post-Test score was 64.6 points. So that this training can increase the
average value of participants by 28.7 points or improve from the category of less to enough.
Recommendations for developing High order thinking Skill questions for teachers need to be carried out with
more participants with methods that follow the number and conditions of the participants.  Based on the
discussion and data analysis of the research results, it can be concluded that with the proper training, the
problems of teachers who are still constrained in developing questions about High order thinking Skills
(HOTS) can be reduced, so that training in developing HOTS questions for teachers can be used as a solution.
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INTRODUCTION

The development of information technology is a challenge for the world of education. As a result of
technological developments, primarily digital technology, human interaction has changed a lot. Transactions
that were initially carried out by meeting face to face are now done with digital-based communication tools,
as well as production systems in the industry using machines that are no longer controlled analogously by
humans but are controlled by devices that work autonomously. The learning process in which there is a
process of assessing learning outcomes contextually aims to equip students with several competencies that are
the demands of 21st-century skills. There are at least three groups of skills that are the demands of 21st-
century skills, namely: a) having a good character (religious, nationalist, independent, cooperation, and
integrity); b) having 4C abilities (critical thinking, creativity, collaboration, and communication); and, c)
mastering literacy includes thinking skills using knowledge sources in print, visual, digital, and auditory
forms(Boholano, 2017; Chu et al., 2016; Treffinger; & Isaksen;, 2013; Treffinger, 1995).

Some previous research on HOTS is high-level thinking will occur if a person has information stored in
memory and obtains new information(Cowan, 2014; Morrison, 2005; Storm & Soares, 2021). Someone who
can connect, organize and develop this information to achieve a goal. The ability to receive answers and high-
level thinking skills (HOTS) includes critical thinking, creative thinking, problem-solving, and decision-
making(Aizikovitsh-Udi & Cheng, 2015; Giney, 2019; Kaya & Acar, 2019). HOTS has three aspects hamely:
1) transfer of knowledge (Anderson, L.W. & Krathwohl, 2001), 2) problem-solving(Bransford & Stein,
1993), and 3) critical and creative thinking(Smeyers et al., 2006). Critical thinking generates logical ideas,
views, and perspectives to solve problems, while creative thinking generates new ideas and perspectives to
solve problems (Birgili, 2015; Ulger, 2016).
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HOTS questions are instruments used to measure high-level thinking skills, including cognitive levels of
analysis, evaluation, and creation(Monrat et al., 2022). (Ku et al., 2017) divides the Taxonomy of Thinking
Skills (TOTS) into three classes, namely: Lower Order Thinking Skills (LOTS), Middle Order Thinking
Skills (MOTS), and High Order Thinking Skills (HOTS). Lower Order Thinking Skills (LOTS) are functional
thinking skills, where information is obtained through copying, imitating, mimicking, following rules and
directions, memorization, remembering, retrieving information, knowing or doing through memorization,
identifying and quantifying something(Tikhonova, 2015). Middle Order Thinking Skills are logical thinking
skills, where data is used to characterize, associate, differentiate, categorize, sort, graph, calculate, connect
cause and effect, represent, and infer(Barut & Wijaya, 2021). HOTS consists of two thinking skills, namely:
critical thinking skills and creative thinking skills.

High order thinking Skill (HOTS) questions in learning and during the assessment process are an effort to
familiarize students to hone the basic skills needed in this digital era life. By using HOTS questions, we will
get an overview of the Test Participants' abilities in terms of; (a) critical thinking, (b) creativity, and (c)
learning self-reliance in making decisions. These skills can be mastered through practice in solving real
problems in problem-solving-based daily life. To deal with the changes that occur, it is required to have
sufficient digital literacy. As individual learners, we must continue to update our skills and develop our
careers during current changes. Teachers must think critically to analysed every change and find solutions to
every problem in everyday life. Teachers must be able to make quick and careful judgments to make the right
decisions quickly. All of these are challenges for every education provider. Educational institutions are
challenged to produce graduates who can adapt to changes due to technological developments. The world of
education must produce graduates who can think critically and creatively and find solutions to the problems
they face.

The 21st-century Learning Paradigm is (1) Learning to Know something, (2) Learning to do something, (3)
Learning to be something, and (4) Learning to build a life together. It was developed by implementing a
learning system and contextual assessment. Contextual assessment using instruments designed to measure
high-order thinking skills. The problem felt in the field is that many teachers are still constrained in
developing Hots questions, so special training is needed on how to develop HOTS questions.

RESEARCH METHODS
Sample
The research was conducted in Muara Gembong District, Bekasi Regency. The study focused on elementary,
junior, and senior high school teachers. These characteristics were determined based on the consideration that
these teachers need to develop questions with higher-order thinking. This study involved 30 people. It
comprised 15 elementary school teachers, ten junior high school teachers and five senior high school teachers.
The sampling technique used was the purposive sampling method. Sampling is based on the researcher's most
practical consideration and representative(Sugiyono, 2016).
Data Collection Technique
The data collection technique in the study was designed with a Likert scale questionnaire. Information to
assess the level of higher order thinking skills was developed based on the scoring rubric. The scoring rubric
for the scores can be seen in table 1.

Table 1. Assessment Rubric
Indicators of answer Score
The content of the answer is correct, showing at least four indicators of | 5
higher-order thinking (critical thinking, creative thinking, problem-
solving, decision-making/conclusion).
The content of the answer is correct, showing at least three indicators of | 4
higher-order thinking (critical thinking, creative thinking, problem-
solving, decision-making/conclusion).
The content of the answer is correct, showing at least two indicators of | 3
higher-order thinking (critical thinking, creative thinking, problem-
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solving, decision-making/conclusion).
The content of the answer is correct, showing at least one indicator of | 2
higher-order thinking (critical thinking, creative thinking, problem-
solving, decision-making/conclusion).

The content of the answer is correct but does not show indicators of | 1
higher-order thinking (critical thinking, creative thinking, problem-
solving, decision-making/conclusion).

Wrong answer / No answer 0

Data Analysis Techniques

The pre and post-test analysis aims to diagnose the teachers' experiences before and after using the training
model in the learning process. Data analysis techniques were used based on information from questionnaires
given to teachers before and after the training. Teachers were observed by filling out a form based on
teachers' perspectives on the training model for developing higher order thinking problems. Statistical testing
was conducted using the t-test method (Gall et al., 2016) to determine the effectiveness of the problem-
solving-based training model in the classroom trial. The t-count value was compared with a one-way t-table,
with a confidence level of 95% and df = n-1. The null hypothesis is accepted when the t-count is more
significant than the t-table. If the opposite is trustworthy, then the null hypothesis is accepted.

RESULTS AND DISCUSSION

The results of this study produced a problem-solving-based training model to improve teachers' higher-order
thinking skills. In developing problem-solving-based training for effective products, a pre-test and post-test
were conducted on elementary school, junior high school, and senior high school teachers—the effectiveness
trial of the developed product involved 30 teachers in Bekasi City. The trial process was conducted by
providing training interventions for eight face-to-face meetings. This was done to identify shortcomings or
weaknesses in the training process, the material, instructional objectives and the results of higher order
thinking skills in developing questions.

In addition, the criteria for testing effectiveness before the intervention was carried out was a pre-test to see
the teacher's initial understanding of the questions developed. At the end of the training process, a post-test
was given to measure the level of higher order thinking skills in the questions designed. The results of the pre-
test and post-test can be seen in Table 2.

Table 2. Effectiveness Test Post-test Results
Pre-Test Results Post-Test Results

N 30 30
Mean 35.8667 64.6000
Std Deviation  4.273 4.060
Sig. (2-tailed) 0.156 0.238

The Pre-Test results show the initial ability of the trainees can be described as follows. The average value is
35.9. At the same time, the Post-test results showed an Average value of 64.6. The average value of the
learning outcomes of the trainees based on the Post Test results is in anexcellent category. The training results
show that the participants' scores increased by an average of 28.7 points after attending the training.

Based on the results of the normality test in table 2, the value of Sig. 0.156> 0.05, it can be concluded that the
data is normally distributed so that it can be continued with the Paired t-test, as the results of the Paired t-test
can be seen in table 3.
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Table 3. Paired t-test results.

Df 29 Pre and Post-Test Results
Mean -9,5

Results oftstatistic 25.214

t Table 1.703

Sig. (2-tailed) 0.000

Table 2 shows that the t statistic = 25.214 when compared with the t table at DF 29 that t count = 25.214> t
table = 1.703, meaning that the pre-test score is different from the post-test. It can also be seen by looking at
the Sig. (2-tailed): The probability value/value=0.000<0.05. This means there is a difference between before
and after treatment. For the Mean value: -9.5 is negative, meaning there is an upward trend in post-test scores
after treatment. The average increase is 9.5. It can be concluded that the problem-solving-based training
model effectively improves teachers' higher-order thinking skills in developing questions.

The findings of this study are that by providing training treatment for four months through the training model,
the teachers experienced changes in improving their thinking skills in developing high-level questions. The
product resulting from this development is the development of questions to enhance higher order thinking
skills. Based on the data from the trial analysis, the problem-solving-based training model effectively
improves teachers' higher-order thinking skills in the Bekasi district.

The training process consists of a process of assessing learning outcomes in a contextualized manner aimed at
equipping students with several competencies that are the demands of 21st-century skills: a) having a good
character (religious, nationalist, independent, cooperation, and integrity)(Haryanto & Akhirin, 2018); b)
having 4C abilities (critical thinking, creativity, collaboration, and communication)(Erdogan, 2019;
Permatasari et al., 2020; Slijepcevi¢ & Zukovi¢, 2015); and, ¢) mastering literacy includes thinking skills
using knowledge sources in print, visual, digital, and auditory forms(Muhali, 2019). The use of HOTS
questions in learning and during the assessment process is an effort to familiarize students with the basic
skills needed in this digital era(Rahman, 2019). By using HOTS questions, we will get an overview of the
Test Participants' abilities in terms of; (a) critical thinking(Sobko et al., 2020), (b) creativity(Asset et al.,
2015), and (c) learning self-reliance in making decisions(Baragash& Al-Samarraie, 2018; Wangkhahat &
Mongkut, 2021). These skills can be mastered through practice in solving real problems in everyday life
(problem-solving)(Omenge& Priscah, 2016; Ozdamar-Keskin et al., 2020; Segal et al., 2014; Zafar et al.,
2008).

Higher order thinking skills include problem-solving, critical thinking, creative thinking, reasoning, and
decision-making. Bloom's taxonomy requires the ability to analysed (C4), evaluate (C5), and create (C6).
Meanwhile, The Australian Council for Educational Research(Acer, 2017) states that high-level thinking
skills are analysing, reflecting, providing arguments (reasons), applying concepts to different situations,
composing, and creating. Creativity in solving problems in HOTS consists of (a) the ability to solve
unfamiliar problems; (b) the ability to evaluate strategies used to solve problems from different perspectives;
and (c) finding new solution models that are different from previous methods. HOTS questions are developed
creatively by teachers according to the current situation and conditions in the community. Teachers' creativity
in choosing problem stimuli from real problems in the community where students live will produce problem
stimuli easily understood and felt more closely by students. Students will be called upon to contribute to
solving various problems that arise in society.

Contextual questions about societal problems will foster curiosity and encourage students to find solutions
because they are related to their needs when they enter the community. If we relate it to HOTS questions, then
the challenges that occur in the community can be used as contextual stimulus in the structure of HOTS
questions that will be compiled so that the HOTS questions have their appeal for students, which in turn can
increase learning motivation and bring the desire to think further to find solutions as an effort to solve
problems in society.
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Higher order thinking skills questions are contextual assessments, which are assessments based on real
situations in everyday life. In this case, students are expected to apply learning concepts in class to solve
problems. The scope of contextual issues the world community faces today is related to the environment,
health, earth and space, and the use of science and technology in various aspects of life. It also includes the
Test Participants' skills to relate, interpret, apply and integrate classroom learning to solve everyday problems.
The following describes the five characteristics of contextual assessment, REACT(Sri Utami et al., 2016) : a.
Relating, assessments are directly related to real-life experiences; b. They were experiencing reviews that
emphasized exploration, discovery, and creation. c. Applying assessments that demand exploration,
discovery, and innovation. Using assessments that require the Test Participants' ability to apply the knowledge
gained in the classroom to solve real problems. d. Communicating an assessment that demands the ability to
communicate model conclusions to the conclusion of the problem context. e. Transferring an evaluation that
requires the ability to transform classroom knowledge concepts into new situations or contexts.

CONCLUSION

Based on the discussion and data analysis of the training results, it can be concluded that with the proper
training, the problems of teachers who are still constrained in developing High order thinking Skill (HOTS)
guestions can be reduced so that training in developing Hots questions for teachers can be used as a solution.
The results of this training imply that the HOTS Problem Development Training through this P2M Program
can be used as a model for solving teacher problems.

Suggestions Training programs for teachers through P2M should be continued and developed. The District
Government, especially the Education Office, should map the problems of teachers and propose training
needs to the University or college P2M Program theme that suits their needs. The weakness of the research is
that the research time is minimal, so it is not optimal to provide training in higher-level thinking in developing
guestions. So, it needs to be done in the future for time planning that suits the needs.

REFERENCES

Acer. (2017). Australian Council for Educational Research. 13-15.

Aizikovitsh-Udi, E., & Cheng, D. (2015). Developing Critical Thinking Skills from Dispositions to Abilities:
Mathematics  Education from Early Childhood to High School. Creative Education.
https://doi.org/10.4236/ce.2015.64045

Anderson, LW., &, & Krathwohl, D. R. (2001). A Taxonomy for Learning, Teaching, and Assessing: A
Revision of Bloom ’s Taxonomyof Educational Objectives. Addison Wesley Longman, Inc.

Asset, A., Gabdyl-Samatovich, T. D., Ospanova, B., Begaidarova, R., & Balkiya, M. (2015). Modern
Pedagogical Technologies in Communicative Competence Formation. Procedia - Social and Behavioral
Sciences, 182, 37-40. https://doi.org/10.1016/j.sbspro.2015.04.732

Baragash, R. S., & Al-Samarraie, H. (2018). Blended learning: Investigating the influence of engagement in
multiple learning delivery modes on students’ performance. Telematics and Informatics, 35(7), 2082—-2098.
https://doi.org/10.1016/j.tele.2018.07.010

Barut, M. E. O., & Wijaya, A. (2021). Examining Middle School Student’s Lower Order Thinking Skill.
Proceedings of the 7th International Conference on Research, Implementation, and Education of
Mathematics and Sciences (ICRIEMS 2020), 528(lcriems 2020), 362-367.
https://doi.org/10.2991/assehr.k.210305.052

Birgili, B. (2015). Creative and Critical Thinking Skills in Problem-based Learning Environments. Journal of
Gifted Education and Creativity, 2(2), 71-71. https://doi.org/10.18200/jgedc.2015214253

Boholano, H. (2017). Smart social networking: 21st Century teaching and learning skills. Research in
Pedagogy, 7(2), 21-29. https://doi.org/10.17810/2015.45

Bransford, J. D., & Stein, B. S. (1993). The IDEAL Problem Solver: A Guide for Improving Thinking,
Learning, and Creativity (Second). W. H. Freeman and Company.

Chu, S. K. W., Reynolds, R. B., Tavares, N. J., Notari, M., & Lee, C. W. Y. (2016). Teachers professional
developmet. 21st Century Skills Development Through Inquiry-Based Learning: From Theory to Practice,

997
A Journal for New Zealand Herpetology



BioGecko Vol 12 Issue 02 2023
ISSN NO: 2230-5807

January, 1-204. https://doi.org/10.1007/978-981-10-2481-8

Cowan, N. (2014). Working Memory Underpins Cognitive Development, Learning, and Education. In
Education Psychology Review (Vol. 26, Issue 2). https://doi.org/10.1007/s10648-013-9246-y.Working
Erdogan, V. (2019). Integrating 4C Skills of 21st Century into 4 Language Skills in EFL Classes.
International Journal of Education and Research.

Gall, M. D., Gall, J. P., & Borg, W. R. (2016). Educational Research: An Introduction (9Th ed.). Pearson.
Guney, Z. (2019). Four-Component Instructional Design (4C/ID) Model Approach for Teaching
Programming  Skills.  International Journal of Progressive Education, 15(4), 142-156.
https://doi.org/10.29329/ijpe.2019.203.11

Haryanto, & Akhirin. (2018). Building students’ character through integrated teaching learning activities at
madrassa. International Conference -Internationalization of Islamic Higher Education Institutions Toward
Global Competitiveness, 518-526. http://jurnal.unissula.ac.id/index.php/bksptis/article/view/3617

Kaya, F., & Acar, S. (2019). The impact of originality instructions on cognitive strategy use in divergent
thinking. Thinking Skills and Creativity, 33(June), 100581. https://doi.org/10.1016/j.tsc.2019.100581

Ku, K. Y. L., Lee, V. S. L., & Ellis, J. W. (2017). Using artwork as problem context in generic critical
thinking instruction: A strategy for thoughts. Thinking Skills and Creativity, 25, 53-59.
https://doi.org/10.1016/j.tsc.2017.07.001

Monrat, N., Phaksunchai, M., & Chonchaiya, R. (2022). Developing Students’ Mathematical Critical
Thinking Skills Using Open-Ended Questions and Activities Based on Student Learning Preferences.
Education Research International, 2022, 1-11. https://doi.org/10.1155/2022/3300363

Morrison, R. G. (2005). Thinking in working memory. In Handbook of Thinking and Reasoning (Issue
January 2005). https://doi.org/10.4324/9780203346754-6

Mubhali, M. (2019). Pembelajaran Inovatif Abad Ke-21. Jurnal Penelitian Dan Pengkajian Ilmu Pendidikan:
E-Saintika, 3(2), 25. https://doi.org/10.36312/e-saintika.v3i2.126

Omenge, O. R., & Priscah, M. J. (2016). Understanding the Utilization of Instructional Media in Training
Health Professionals. IOSR Journal of Nursing and Healt Science (IOSR-JNHS), 5(3), 1-8.
https://doi.org/10.9790/1959-0503030108

Ozdamar-Keskin, N., Ozata, F. Z., Banar, K., & Royle, K. (2020). Examining Digital Literacy Competences
and Learning Habits of Open and Distance Learners. Contemporary Educational Technology, 6(1).
https://doi.org/10.30935/cedtech/6140

Permatasari, S. D. A., Budiyono, & Pratiwi, H. (2020). Does gender affect the mathematics creativity of
junior  high school students? Journal of Physics: Conference Series, 1613(1), 1-11.
https://doi.org/10.1088/1742-6596/1613/1/012036

Rahman, M. M. (2019). 21st Century Skill “Problem Solving”: Defining the Concept. Asian Journal of
Interdisciplinary Research, 2(April), 64-74. https://doi.org/10.34256/ajir1917

Segal, J. W., Chipman, S. F., & Glaser, R. (2014). Thinking and learning skills. Thinking and Learning Skills,
1(June), 1-554. https://doi.org/10.4324/9781315060149

Slijepcevi¢, S., & Zukovi¢, S. (2015). The competence of the pedagogue in the context of a “learning
society.” Zbornik Radova Filozofskog Fakulteta u Pristini. https://doi.org/10.5937/zrffp45-8196

Smeyers, P., Smith, R., & Standish, P. (2006). The Therapy of Education. In Palgrave Macmillan.
https://doi.org/10.1057/9780230625020

Sobko, S., Unadkat, D., Adams, J., & Hull, G. (2020). Learning through collaboration: A networked approach
to online pedagogy. E-Learning and Digital Media, 17(1), 36-55. https://doi.org/10.1177/2042753019882562
Sri Utami, W., Sumarmi, Nyoman Ruja, I., & Utaya, S. (2016). React (Relating, Experiencing, Applying,
Cooperative, Transferring) Strategy to Develop Geography Skills. Journal of Education and Practice, 7(17),
100-104. www.iiste.org

Storm, B. C., & Soares, J. S. (2021). Cultural Memory in the Digital Age. Transnationalizing Radio
Research, October, 183-196. https://doi.org/10.1515/9783839439135-017

Sugiyono. (2016). Qualitative, Quantitative and R&D Research Methods. Alfabeta.

Tikhonova, E. (2015). Sophisticated Thinking: Lower Order Thinking Skills. Education and Educational

998
A Journal for New Zealand Herpetology



BioGecko Vol 12 Issue 02 2023
ISSN NO: 2230-5807

Research, 2(August), 1-9. https://doi.org/10.5593/sgemsocial2015/b12/s3.117

Treffinger;, D. J., & Isaksen;, S. G. (2013). Teaching and Applying Creative Problem Solving : Implications
for At-Risk Students. International Journal for Talant Development and Creativity, 1(1), 87-98.

Treffinger, D. J. (1995). Creative Problem Solving: Overview and educational implications. Educational
Psychology Review 1995 7:3, 7(3), 301-312. https://doi.org/10.1007/BF02213375

Ulger, K. (2016). The Relationship between Creative Thinking and Critical Thinking Skills of Students.
Hacettepe University Journal of Education, 31(4), 695-710. https://doi.org/10.16986/HUJE.2016018493
Wangkhahat, S., & Mongkut, K. (2021). The Learning Facilitation for Developing a New Way of Learning of
Youths in Thai Rural Areas by the Blended Learning Process for Sustainable Self-reliance. Elementary
Education Online, 20(5), 535-543. https://doi.org/10.17051/ilkonline.2021.05.57

Zafar, S. M. T., Chaubey, D. S., & Hmedat, W. (2008). Framework for Improving Quality and Ranking of
Higher Educational Institutions: An exploration. International Research Journal of Engineering and
Technology, 06(June), 2644. www.ijern.com

999
A Journal for New Zealand Herpetology



