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Abstract: This study was designed to describe and study Mathematics teaching materials
based on higher-order thinking skills assisted by Media Karpinkas statistical material for
elementary school students in Jepara Regency. The development procedure was adapted
from Borg and Gall which involved three stages, namely preliminary study, development,
ability test. Published validation, expert, field, and implementation. The research method
uses quantitative and qualitative methods. The research data were obtained from
questionnaires, observations, tests, and documentation in ten schools in Jepara Regency.
During learning, students are more active and happy to use Media Karpinkas to learn
while playing. Results Processing the data shows the posttest value of the experimental
class is higher than the control class. The pretest and posttest t-test results were 17.9. The
t-test results of the questionnaire are known to bet count 1.012 <t table 1.972. Thus it can
be denied that teaching materials for elementary school based on higher-order thinking
skill worty in learning mathematics.
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1. Introduction

Statistics is one of the elementary school mathematics teaching materials. According to
Permendikbud No. 37 of 2018 about Core Competencies and Basic Competencies in the 2013
curriculum, statistics are taught since third grade. As a prerequisite for elementary school
statistics, it is certainly expected to provide the right concept planting. Even though the third-
grade material is integrated with thematic learning. Therefore, to focus on elementary school
statistics material it is necessary to develop teaching materials. Prastowo (2012: 16-19)
teaching materials is the main problem that cannot be ruled out in a unified whole discussion
on how to make teaching materials. The quality of learning becomes low when educators are
only fixated on conventional teaching materials without any creativity to develop these
teaching materials innovatively. The development of teaching materials that are by the
mandate of the 2013 curriculum is one of them is teaching materials based on higher-order
thinking skills.

Gazali (2016) teachers should prepare teaching materials that contain learning activities
contained in teaching materials that should be related to daily life and are designed as fun
activities for students and can choose learning strategies and approaches that fit the conditions
in school. Mulyana (2012) the making of teaching materials is not only based on estimates or
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assumptions from the instructors, which is assumed students will learn through certain
learning trajectories, but the making of teaching materials is intended as one of the solutions to
solve these problems.

Linkage to higher-order thinking skills, Cambridge English Teaching Knowledge test, The
University of Cambridge (2015), high-level thinking skills is cognitive skills that teachers can
teach their students. These skills include analysis and evaluation, where students are taught to
make creative problem-solving decisions. Nugroho, (2010: 17) based on learning objectives in
class, HOTS is categorized among others; HOTS as transfer (HOTS as a transfer), HOTS as
critical thinking (HOTS as critical thinking), HOTS as problem-solving (HOTS as problem-
solving). Amir (2018) in improving the metacognition ability of elementary school students
needs to be developed teaching materials based on contextual problem-solving. This can be a
solution to improve students' metacognition abilities because in solving contextual problems,
students do stages of problem-solving by arousing prior knowledge that has been associated
with the context of the problem which is then linked to formal knowledge learned previously.

Nugroho (2018: 18) HOTS as problem-solving is defined as the skill of identifying
problems and solving problems using nonautomatic strategies. With this ability, students will
be able to solve their problems and work more effectively. Anggo (2011: 25) learning
mathematics that presents problem-solving can lead students to develop abilities that are
building new knowledge, solving various context problems, applying various strategies, and
reflecting on the problem-solving process. Ardya (2018) well-designed learning can develop
critical thinking skills. Critical thinking skills are important for students. The ability to think
critically can help students analyze ideas or ideas. Critical thinking skills are needed for
students to analyze because they can face global challenges.

In developing this teaching material also uses learning media. Arsyad (2013: 69) factors
that must be considered in choosing media, among others are 1) barriers to development and
learning including funds, facilities, and equipment available, time, resources (human and
material). 2) content requirements, assignments, and types of learning. 3) obstacles from the
student's side should consider the ability and initial skills and other characteristics of students.
4) other considerations such as the preferences of institutions, teachers and students and cost-
effectiveness. Sundayana (2014: 28) explained that Mathematics media is a vehicle for
learning information channeling, where information in Mathematics learning aims to make
abstract concepts and symbols of Mathematics concrete under students' level of thinking.
From the above explanation, it can be concluded that the media is an intermediary and a tool
to construct contextual problems. Media in learning mathematics can foster mathematical
creativity.

Mathematics is one of the subjects that students are not interested in. Though mathematics
is a subject that is indicated as important in the change of human civilization. Firdaus (2015:
81) Mathematics is a universal science that underlies the development of technology and has
an important role in various disciplines and can advance human thought. Wijaya, (2012: 5-6)
Adam & Hamm mentioned four kinds of views about the position and role of mathematics,
namely: 1) mathematics as a way to think. Logical and systematic thinking, 2) mathematics as
an understanding of patterns and relationships. In learning mathematics, students need to
connect mathematical concepts with the knowledge they already have, 3) mathematics as a
tool. An example of this mathematical application is the concept of one-on-one
correspondence which underlies the development of numbers, 4) mathematics as a language.
Mathematical symbols have the same meaning for various terms from different languages.

NCTM (2000) school mathematics learning is learning that develops students'
mathematical power through mathematical content standards that are taught by teachers in the



form of Basic Competencies as a path or media in developing reasoning, connection, problem-
solving, communication and representation. Math power is the basic ability for students to be
able to have high thinking skills. Sumarni (2018: 11) the process to develop this mathematical
power can be done by the teacher to make qualified planning because in processing Basic
Competence, the teaching material must be planned as learning media which includes the
process of exploration, conjecture or conjecture, generalization, and verification.

2. Method

This type of research is research and development that adopts from Borg and Gall with a
ten-step. The stages are simplified into three steps, namely introduction, development, and
testing. Setyosari (2016: 292-293) to produce products, materials or designs as a research and
development cycle. Sources of data in this study include students, teachers, and media experts
and learning material experts. This research was conducted in ten elementary schools in Jepara
Regency. Data collection techniques through questionnaires, observation, pretest, and posttest.

3. Results and Discussion

The validation of the development of teaching materials on elementary school statistics
material based on higher order thinking skills includes product validation by media experts
and material validation. The percentage criteria for validation results can be seen in the
following table.

Table 1 : Percentage Criteria

Percentage (%) Mean Level Score

84— 100 5 Very effective / feasible / appropriate
68 — 84 4 effective / feasible / appropriate
52 -68 3 Fairly effective / feasible / appropriate
3652 2 Not effective / appropriate / appropriate
- 36 1 Very ineffective/ appropriate/ appropriate

The results of the hypothetical model validation to test the effectiveness of the
development model that will be carried out. The hypothetical model test was carried out by
two experts. The results of the test of the effectiveness of the hypothetical model are used to
conduct research and development on teaching materials of elementary school statistics based
on higher-order thinking skills. Eligibility in the hypothetical model if the results obtained
score 52-68% with an average score of 3 and are categorized accordingly.

The results of product validation by media experts were carried out by two experts.
Product validation by media experts aims to determine the feasibility of the product
development of elementary school statistical material teaching materials based on high-level
thinking skills. After obtaining the results of product validation by the media expert in the
form of teaching materials, further improvements will be made according to the evaluator's
instructions or suggestions. Teaching material products based on high-level thinking skills

The results of product validation by material experts were carried out by two experts.
The validation instruments include statements related to high-level thinking skills-based
learning in elementary school statistics material. Material high-level thinking skills in
elementary school statistics teaching materials in the form of display problems to develop
higher-level thinking skills. One ability to improve higher-order thinking skills is by
presenting open-ended questions.



Arifin (2017) learning high-level thinking skills are needed to measure, know the
readiness and abilities of students one of them with critical thinking skills. The ability to think
critically can be done by giving problems. Contextual problems aim to provide critical and
creative thinking exercises when dealing with problems. This is reinforced by the opinion of
Conklin (2012), about the characteristics of higher-order thinking skills "characteristics of
higher-order thinking skills: higher-order thinking skills encompass both critical thinking and
creative thinking". Characteristics of higher-order thinking skills include critical thinking and
creative thinking. Critical and creative thinking are two basic abilities in humans because
critical thinking and creative thinking can encourage someone to look at and understand the
problems that can be faced critically. Also, someone also tries to find a solution creatively.
Thus a person gets a new thing that is better and useful for his life.

The assessment of the use of statistical material based on higher-order thinking skills was
practiced in ten elementary schools in Jepara Regency. Implementation of the use of statistical
material based on higher-order thinking skills by planning learning preparations such as lesson
plans and activity sheets contained in the teaching materials of elementary school statistics
based on higher-order thinking skills.

The results of product validation by media experts, material experts, and also the
implementation of the use of teaching materials for elementary school statistics based on high-
level thinking skills are said to be valid if there is a link between the components of content
validity and product validity. Plomp (2013: 29) products are said to be valid if the product
components are based on the principle of knowledge called content validity. Then, the
components must be related to each other or referred to as construct validity. Product
validation is also carried out on content, language, presentation, and graphics.

Based on the explanation, the teaching material of elementary school statistics based on
high-level thinking skills can be declared feasible if the components of content validity and
construct validity are interrelated, the average score is 3 or at a percentage of 52% to 68% with
the proper category used.

4. Discussion

The effectiveness test of teaching material development is carried out by researching ten
elementary schools in Jepara Regency. The study design uses the Prates-post-test control
group (pretest-Posttest Control Group Design) research design. Setyosari (2016: 213) pretest-
posttest control group design research design was an experimental design because both groups
were selected according to the criteria required by the study. both groups were given prates.
Both groups are treated differently. The groups that were treated differently or not treated
were called the control groups. After the implementation of the treatment in the experimental
group is completed, then both of them will get a post-test or post-test measurement.

The effectiveness test results are said to be effective if there are differences in the results of
the pretest and posttest in the control class and also the experimental class. If the value in the
experimental class is higher than the control class it can be said to be effective. Sarmidi (2012)
is said to be effective if there are significant differences between the control class and the
experimental class.



5. Conclusions

Based on the results of research and development of teaching materials of elementary
school statistics material based on high-level thinking skills, it can be concluded that teaching
material is said to be feasible if it meets the criteria by obtaining a percentage of 52% to 68%
with enough categories so that it is suitable for use in learning. The development of statistical
material based on high-level thinking skills is said to be effective if there is a higher value
difference in the experimental class than in the control class.

6. Suggestion

For teachers to develop teaching materials following the applicable curriculum, the needs
of teachers and students. Development of teaching materials is also adjusted to the
characteristics of students. Students should use teaching materials developed by the teacher to
facilitate the interaction of learning, so that learning will be more uplifting and enjoyable.
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