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Abstract. The rapid of science and technology requires development in the education being
able to adapt to the changes. During the industrial revolution 4.0, education was directed at
developing 21t century competencies that is consisted of four skills that students must possess
and also referred to as 4C Skills. 4C Skills competencies include critical thinking (critical thinking),
communication (communication), teamwork (collaboration), and creativity (creative). Students
at the elementary school level are taught higher order thinking skills from a younger age. Higher
order thinking skills include critical, logical, infrospective, metacognitive, and creative thinking.
Students not only learn to memorize and understand lessons, but through HOTS competencies
are also expected to be able to analyze, evaluate, and create at a deeper level. HOTS is a
complex learning and requires logic, reasoning, analysis, judgment, discovery, problem solving,
and decision making. Elementary school students' HOTS can be increased by utilizing various
learning media, for instance learning videos, e-books, and websites. By using a more interesting
learning approach, educational media is intended to attract students' attention and encourage
their involvement in the learning process.
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INTRODUCTION

The rapid of science and technology demands the development of adaptation skills. Jack
Ma, CEO of Alibaba Group, noted at the 2018 World Economic Forum annual meeting that the
world of education in the era of the Industrial Revolution 4.0 provides a significant challenge for
educators. If instructor does not change the way they teach and educate their students, the global
community will be in danger in thirty years. In the past, the school system did not educate the
skills and mindset needed to compete with machines and robotics. During the Industrial
Revolution 4.0, education was directed at the development of 21st-century competencies, which
consisted of four skills that students must have and also referred to as 4C skills (Rachmadtullah
et al., 2020). 4C competencies include critical thinking, communication, collaboration, and
creativity. Critical thinking requires the capacity to analyze problems and find solutions for them
through knowledge. Students are asked to communicate ideas or concepts based on past literacy
tasks if they have communication skills. Student collaboration skills are evaluated based on their
ability to exchange knowledge and experience when completing assignments or doing projects
with others. While the creative skills in question are the ability of students to produce goods,
services, or discoveries that are efficient, practical, straightforward, and user-friendly (Kurniawan
etal.,, 2020). The ability to think is in line with the argument for improving the quality of education
through learning methods that meet the objective requirements (Chrisyarani & Setiawan, 2021).
Nowadays Indonesian education is currently undergoing several reforms, including the
implementation of the 2013 curriculum which replaces the KTSP curriculum (Febriyanto et al.,
2019). Furthermore, Indonesia began to implement a new curriculum, the independent
curriculum (Kurikulum Merdeka) which is also oriented towards 4C skKills.

In the 2013 curriculum (K-13), students are required to have 5 skills (Widiawati et al,,
2018). Observing, asking, getting information, associating, and communicating. Thinking capacity
continues to be developed through teaching so that students are accustomed to scientific
reasoning. The scientific approach is implemented to the learning of integrated themes in the K-
13. In other words, the implementation of integrated thematic learning combines several
disciplines into certain themes (Erita et al., 2020). Following this, changes in the 2013 curriculum
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and followed by an independent curriculum demand that children of basic education develop
high-level thinking skills or high-order thinking skills from an early age. Critical thinking, logical,
introspective, metacognitive, and creative are examples of high-level cognitive abilities. HOTS is
an important skill obtained by children not only to remember and understand, but also to analyze,
evaluate, and create (Sole & Anggraeni, 2020). HOTS is a complex ability that requires logic,
reasoning, analysis, assessment, discovery, problem-solving, and decision-making.

Hots is essential for the 21st century. Therefore, HOTS is an important skill that must be
included in the national education system, because it promotes sustainable learning and provides
future benefits for the nation (Ghanizadeh et al., 2020). However, statistics show that HOTS is still
relatively low. Students are not accustomed to training, evaluation, and make-creation skills. This
can be seen from the results of class observations in several public elementary schools in several
sub-districts in the city of Surakarta. Some of the learning provided by the instructor is only
focusing on material books, giving questions without considering the types of questions with
operational verbs C4, C5, or C6. The intensity of the use of learning media is still lacking. The
instructor also provides more conventional learning material like lectures.

Furthermore, the results of interviews with several class instructors also showed opinions
in line to strengthen the results of class observations. Many instructors in classes V and VI still do
not understand HOTS, both its principles and their application. They agreed that when giving
questions to students did not pay attention to the cognitive level. Some instructors find it difficult
to provide learning that can stimulate high-level thinking skills in students. On the other hand, the
score of midterm assessment test results which contains HOTS questions shows that the critical
thinking skills of elementary school students are still low. The number of students under the
minimal criteria dominates. The average percentage of several public elementary schools is still
below 40% which has a value above KKM with a value of 70.

The survey findings were strengthened by research conducted by Saraswati & Agustika
(2020) which showed that the fifth-grade students of SDN 1 Padang Sambian can think of
moderate to low HOTS. This is also following research conducted by Ichsan et al. (2020) which
reveals that the score of the hOTS of elementary school children is still very low. Based on the
research findings of Fajriyah & Agustini (2018), the level of the ability of HOTS of class V SD
students is still in the range below standard.

To deal with this, instructors can apply assessments using technical progress to make
technology-based material that improves students' HOTS skills. This is because technological
advances have a direct impact on teaching and learning skills technology users, namely students
and instructors. Researchers are interested in studying the need for technology-based learning to
improve High Order Thinking Skills (HOTS) in elementary students based on the description of
the problems.

METHOD

The study applies the literature review method that is reviewing the results of related
research, books, or journals that raised themes and topics regarding technology-based learning
needs analysis and improving HOTS abilities in elementary school students.

RESULTS AND DISCUSSION
High Order Thinking Skills (HOTS)

High-order thinking based on Bloom's Taxonomy can be defined as a base in higher-order
thinking. It is because some forms of learning involve more cognitive work than others, but offer
a wider range of benefits. In Bloom's Taxonomy, skills that are classified as High Order Thinking
Skills are abilities that involve analyzing, evaluating and creating something. HOTS is essential for
students to master from an early age. So, it can be concluded that High Order Thinking Skills are a
higher-order thinking process than just remembering facts or explaining what has been learned
to others. However, HOTS requires students to understand, draw conclusions, connect facts with
concepts, categorize, manipulate, look for facts in an event that occurs, and solve problems that
occur. HOTS has characteristics alike as being non-algorithmic, complex, generating many
solutions, involving differences of opinion or interpretation, involving applying certain criteria,
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involving uncertainty, requiring independence in thinking processes, involving deep meaning, and
requiring hard work. (Sole & Anggraeni, 2020).

Instructors must integrate HOTS into the learning process. It is to improve students'
critical thinking levels (Pulungan et al., 2021). HOTS is an essential component of creative and
critical thinking and a creative thinking methodology that helps students generate more inventive
ideas, ideal views, and imaginative insights. By teaching students at HOTS, they will test students'
talents and ways of thinking. (Hidayah et al,, 2021).

Someone is considered to have high-level cognitive abilities if he shows indicators that
indicate higher-order thinking skills or HOTS. According to Krathwohl (in Pradani et al., 2021),
several indicators can be used to measure students' ability to think critically, which can be
explained as follows.

i) Analyze, can be interpreted as the ability of students to break down the material into its basic
parts and identify how a part is connected with other parts of information or material. Analyze
indicators include:

a. Differentiating, is an ability that is seen when students can distinguish between

irrelevant and relevant elements or between important parts from unimportant parts of a

given information or material.

b. Organizing, is the ability of students to determine whether some of the pieces of the

structure are suitable and can be used together.

c. Connecting, is an ability that is seen when students can distinguish the content of the

topic of the subject matter provided and can take the necessary cores.

ii) Evaluating, is the ability of students to make decisions based on predetermined standards,
where evaluating indicators consist of:

a. Checking, is the ability of students to identify discrepancies in processes or results,

identify procedures or results that have internal consistency or can assess the level of

effectiveness of the efficacy of a predetermined technique.

b. Criticizing, is the ability of a student to identify contradictions between results and

external criteria or conclusions that are consistent with the specified problem process.
iii) Creating, is the student's ability to unite components to form a coherent unit to produce
original results, such as compiling, planning, or producing something.

a. Generating, is the ability of students to identify hypotheses based on established criteria.

b. Planning, is the ability of students to develop a plan or achieve certain goals.

c. Producing is the ability of students to create a product through a production process,

where in the production process students can produce works that match the description

given.

Practically some factors can affect the process of implementing HOTS-based learning for
students, which include internal factors and external factors. Internal factors include student
motivation and interest in participating in learning. Meanwhile, external factors can be in the form
of the approach and application of the learning system and the suitability of practice questions
and exam questions for students' abilities (Tambunan, 2019).

The Significance of High Order Thinking Skills (HOTS) for Elementary Students

The learning process must prioritize the development of higher-order thinking skills
because most students prove unable to make connections between what they learn in class or at
school and how it applies to their lives outside of school (Kenedi et al, 2019). Learning in
elementary schools used to place too much emphasis on rote memory, rather than developing
students’ capacity for deep reflection and analysis. In other words, the learning process does not
seem the same or different from real life, so learning becomes worthless because they cannot
apply what they have learned when presented with various scenarios they experience inside or
outside the classroom. The thinking ability is considered to be at the Lower Order Thinking Skills
(LOTS) level. The LOTS learning pattern requires students to only answer factual questions where
there is only one alternative answer, and usually, the answer is in the form of something that can
be found directly in a book or by rote learning (Jaenudin et al, 2020). In subsequent
developments, the dominant LOTS learning techniques and patterns will place students as passive
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learning objects. It would happen because students would not participate actively in their
education. Students are ideally positioned as active learning subjects rather than passive learning
objects because this is the optimal posture. Students need to have the opportunity to construct
new information and understanding from real-world experiences during the learning process;
otherwise, they will only be able to repeat existing knowledge. Students are encouraged to take
advantage of the various learning tools available to them, especially those that emphasize
experiential learning and comprehensive understanding. Students will demonstrate higher levels
of what is known as High Order Thinking Skills (HOTS).

According to Newman and Wehlage, students who have high-order thinking skills will be
able to distinguish ideas clearly, argue well, be able to solve problems, be able to construct
explanations, be able to hypothesize and understand something. In addition, students will find
that things complex information becomes clearer Vui (in Azizah et al., 2021) in addition higher-
order thinking skills will occur when a person associates new information with information
already memorized in his memory and connects it and/or rearranges and develops this
information to achieve a goal or finding a solution to a situation that is difficult to solve.

Students must have the capacity to understand HOTS by the time they are in elementary
school because it is a very important skill. This is demonstrated by the path taken by education in
the 21st century, which not only requires students to understand curriculum subject matter but
also encourages them to develop their capacities for critical thinking and analysis (Supena et al.,
2021). Students at the elementary school level are considered ready to learn to provide critical
statements that might start from learning what is existing around them (Tabroni et al., 2022). The
implementation of the 2013 Curriculum (K-13) and the Kurikulum Merdeka for elementary
schools which demand the creation of learning that is more in line with the demands of the times,
especially partial learning towards integrated learning with the application of the HOTS pattern
is one of the efforts being made to improve the HOTS skills of elementary school students.
(Usmani, 2017)

Problems of High Order Thinking Skills (HOTS) in Elementary Schools

The fact that high-order thinking skills (HOTS) are still low can be seen from related
research. One of them is the research conducted by Hadi et al. (2018) who evaluated the ability of
elementary school students to answer HOTS-based arithmetic questions based on Newman's
theory. In Hadi's (2021) study it was found that elementary school children's HOTS abilities were
still relatively poor. This can be seen from the challenges faced by students at SDN Gerih 1 Ngawi
when trying to work on the high-level questions given. Errors in reading questions, errors in
understanding the material, errors in transformation, errors in processing ability, and errors in
the work process can all contribute to the difficulties experienced by students at SDN Gerih 1
Ngawi.

The quality of instructors who teach students is another factor that plays a very important
role in the process of improving students' capacity to use HOTS. In improving children's talents in
HOTS, one very significant factor is the quality of the teaching staff they have in elementary
schools (Leasa et al, 2021). An instructor needs to have a solid understanding of cognitive
processes in both Low-Level Thinking Skills (LOTS) and Higher-Order Thinking Skills (HOTS).
This is because an instructor plays a role in optimizing the assessment of Higher Order Thinking
Skills both in daily tests and final semester tests, as well as in school exams. According to research
results found by Schulz & FitzPatrick (2016), instructors show a lack of understanding of HOTS
ideas, and they are not ready to instruct or evaluate questions based on HOTS (Trejo & Galindo,
2022). This conclusion is corroborated by the findings of research conducted by Retnawati (2018)
which shows that instructors' knowledge and understanding of HOTS are still low, their capacity
in developing student HOTS, and student's ability to solve HOTS-based problems, as well as
student assessment activities. Similar findings were obtained by Driana and Ernawati (2019), who
came to the same conclusion, that elementary school instructors who provided learning materials
to elementary students did not have a good understanding of HOTS. As a result, there were
disturbances in higher-order thinking training activities and assessment of elementary students.
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According to research conducted by Putri & Sofyan (2019), additional challenges faced by
instructors in the process of implementing HOTS-based learning for students include limited
teaching time, as well as a lack of understanding of HOTS-based learning, which is still in its early
stages as a pedagogical approach. Students participating in HOTS-based learning face some
challenges, the most common of which are a lack of understanding of HOTS-based questions and
the absence of resources in the form of books and other learning materials. Student progress will
be slower through the HOTS-based learning process as a result of this lack of facilities and
understanding.

Technology-Based Learning in Improving HOTS Ability in Elementary School Students

Due to rapid technological advances, access to information is now increasing. Students can
access this material whenever and wherever they want (Dakhi et al., 2020). This assists the
learning process to improve children's abilities in HOTS. Students in elementary schools can
increase HOTS by using various learning materials, such as educational films, e-books, websites,
and other learning media (Musyaffa & Asiah, 2022). Due to a pleasant learning environment
created by using a more interesting learning model, it is expected that students' attention and
activity in learning will be attracted to this learning media (Puspitarini & Hanif, 2019). Advances
in technology have made it possible to learn outside of traditional classroom settings in our time.
Any setting can serve as an educational environment. Even the educational process can be carried
out remotely.

Learning video media is often used as a form of technology-supported learning media. The
use of instructional videos is becoming more common in the classroom. When presenting
educational materials to children in elementary schools, most of the time, instructors will show
students various instructional films (Hapsari et al., 2019). However, not all videos have the
potential to cause a HOTS increase. Videos that are considered to be able to increase HOTS are
videos that focus on problems or cases because students will be motivated to think higher by
watching the video than just remembering information. These films can have an impact on student
HOTS because they inspire student interest in other learning resources, which in turn can
influence student HOTS (Rahayu et al., 2021). This is supported by findings from research
conducted by Ichsan et al. (2020)

An application-based e-evaluation that includes practice questions is another example of
technology-based learning media that can be used in the learning process. The application-based
e-evaluation method is considered more capable of teaching students critical thinking and
analytical skills, as well as improving student learning outcomes. Errors introduced by individuals
conducting evaluations are often caused by subjectivity, as well as mathematical errors made
when summing up assessment findings (Sabon et al., 2022). This can be overcome by electronic
evaluation, also known as E-Evaluation, which is combined with a program capable of
automatically analyzing and calculating student learning outcomes scores. This can be seen from
the research conducted by Yasa et al. (2020) which shows that the application of application-
based E-Evaluation such as the Hot Potatoes application is considered feasible, practical, and
effective for use as an evaluation of learning in learning in Malang City. Specifically, research
shows that the application of application-based E-Evaluation is considered feasible, practical, and
effective as an evaluation of learning in learning. Application-based e-evaluation is seen as having
some benefits, one of which is the ability to assist educators in assessing the teaching process
concerning student characteristics, student environment, and student intelligence growth. This is
corroborated by research conducted by Adeyanju, which revealed that student performance is
better when using a computer-based assessment system than when using a paper-based
evaluation system. Research conducted by Aini & Sulistyani (2019) shows that a HOTS-based E-
Quiz is an acceptable instrument for use as a learning evaluation tool because it is theoretically
valid and very practical for instructors to use as an instrument for assessing student knowledge
and skills.

CONCLUSION
The development of an increasingly sophisticated era has had a huge impact on human
existence in general, including the field of education in particular. Learning media that can be
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accessed is also increasingly diverse along with the increasingly sophisticated technology
available. Students should benefit from this in the learning process, both inside and outside the
classroom. Students are now required to not only understand learning material but also think
critically and be able to apply learning material in the form of theory in daily life. This is due to the
development of the times in the 21st century which is also followed by the demands of students'
abilities in the world of educational standards. The process of thinking at a higher level than just
remembering information or articulating what has been learned to others is called higher-order
thinking skills. These skills can be developed through various activities. Someone must be able to
understand, draw conclusions, connect facts with ideas, classify, manipulate, seek information in
an event that occurs, and find a solution to a problem that arises to solve HOTS. Students need to
start developing their talents in HOTS from an early age because they are very vital abilities. The
utilization of technology-based learning media is a method that is considered effective and more
practical in improving HOTS abilities in elementary school students. This can be achieved through
the use of various learning media, including learning videos, digital learning media, e-evaluation,

and other learning media.
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