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Abstract

Tri Widyaningsih 2023. Development of Scientific PBL Learning Scaffolding Techniques in
Improving Critical Thinking Ability in Class IV Geometry Material. Mathematics learning is very
interesting to be associated with character education because mathematics is a universal science that
underlies modern development, has an important role in various scientific disciplines and advances
human thinking. Geometry material is one of the materials in mathematics that discusses planes and
geometric shapes, namely mentioning characteristics and making geometric geometric nets.

Based on the results of interviews with fifth grade students, fourth grade math teachers and
observations at SDN Bandungrojo, Ngawen District, Blora Regency, when in class, the ability to
think critically on the theme of geometry, seen from the student learning outcomes, was not
satisfactory. In addition, they are also less critical in responding to problems related to the material.
Improving critical thinking abilities and skills needs to be supported by the development of
contextual learning.

The population in this study were fourth grade students at SDN Bandungrojo. Sampling was carried
out by purposive sampling technique, namely the technique of determining the sample with certain
considerations.

Based on the results of the research and discussion, the development of learning tools using the
scaffolding technique in mathematics learning with geometry material in the natural laboratory
produces effective learning tools in improving critical thinking skills and the character of loving the
environment in class IV. Evidenced by the completeness of students' thinking skills of more than
75%.
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1. Introductions

Mathematics is a universal science that underlies modern development, has an important role
in various scientific disciplines and advances human thought. Mastering and creating technology in
the future requires a strong mastery of mathematics from an early age, so that they are able to utilize
their knowledge in the life of the nation and state. It is not enough just to provide cognitive mastery,
but it is necessary to build the character of students. The mathematics that students learn at school
includes algebra, geometry, trigonometry, and arithmetic. In studying mathematics material students
often find it difficult. Baxter & William (2010) stated that the teacher dominates the conversation
and interaction in the classroom, the explanation of material which only refers to the completeness
of the curriculum makes students experience difficulties when solving math problems. Not all
difficulties in learning mathematics are considered errors, but difficulties in solving math problems
may contain errors in learning mathematics.

Mathematics is formed as a result of human thought related to ideas, processes, and reasoning.
Therefore, mathematics subjects need to be given to all students as a basis for improving the ability
to think logically, analytically, systematically, critically and the ability to work together
(Depdiknas, 2006). Children can distinguish good from bad, even children can take action from
existing problems and become provisions in their future life (Ministry of National Education, 2010).

Based on the previous research results in class IV SDN Bandungrojo, Ngawen District, Blora
Regency, students were still less active in learning activities, especially in teaching mathematics
material geometry.

Scaffolding techniques can be used by teachers to get closer to students, so that teachers know
and understand the shortcomings of students in their class. Implementation of learning with the
scaffolding technique in addition to receiving guidance and support from the teacher, students can
obtain information, carry out discussion activities and exchange ideas with other students through
group learning settings.

This fact requires the teacher's attention and guidance to develop learning tools that are valid,
practical and effective (Nieveen, 1999). a group or independently in a natural laboratory. Regarding
this research, it is supported by relevant previous researchers, conducted by Prihastari in 2018 who
applied the scaffolding technique in learning mathematics in natural schools, stating that, the results
of an analysis of the effectiveness of learning scaffolding techniques in the natural laboratory on
geometry class 1V, namely: The value of critical thinking skills experimental class students

achieved the specified completeness criteria, namely the proportion of students who scored more
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than KKM = 75, which is more than 75%. The influence of the character of loving the environment
and students' critical thinking skills during the learning process on critical thinking skills is 74.2%.

2. Research Methods

Researchers use a research approach that is a

quantitative approach. According to Sugiyono (2015) quantitative research techniques are
based on the philosophy of positivism which is used to research certain samples or populations. In
general, the sampling technique is carried out randomly, so that the research conclusions can be
generalized to the population where the sample was taken. The required data was collected using
research instruments and the data analysis used was qualitative in nature which aims to test the
hypotheses that have been applied. This research produces data in the form of numbers and is
analyzed using statistics. Researchers who follow the positivistic flow develop knowledge by
accumulating the data that has been obtained in the form of numbers based on actions that can be
seen from the sample. The data obtained is then processed by analysis in the form of a
questionnaire. (Setyosari, 2015). Lestari and Yudhanegara (2017) explain that quantitative research
can be carried out by conducting research on the relationship between variables to test a theory so
that quantitative data can be obtained which can then be analyzed statistically. Sukmadinata (2017)
also revealed that the quantitative research method is a research method based on numbers,
statistical processing, structures and controlled experiments.

This study uses a mixed method research method, combining quantitative and qualitative.
Creswell & Plano Clark (in Creswell, 2012) defines a mixed method research design as a
procedure for collecting, analyzing, and mixing both quantitative and qualitative methods in one
study or series of studies to understand the research problem. The basic assumption of using both
quantitative and qualitative methods in combination, provides a better understanding of the
problems and research questions than either method alone (Creswell, 2012).

This research was conducted at SDN Bandungrojo, Ngawen District, Blora Regency. The
research was conducted on fourth grade elementary school students The design flowchart for the
development of learning tools using the scaffolding technique uses the Plomp model (Plomp,
2007), as follows:
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3. Result and Analysis

After obtaining initial data in the field, researchers and teachers grouped students based on
ability levels (low, medium, high) and obtained five heterogeneous groups, each consisting of 4-5
students. This group will be applied during research in the experimental class. In January to May
the researcher completes proposals, consults, compiles tools to be validated, requests validation
from experts and colleagues, and revises tools so that valid tools are obtained that are in accordance
with theory and needs in the field. In early May, researchers conducted research to test practical
tools and test critical thinking skills. At the end of May the researcher used valid and practical tools
in the experimental class, besides that the researcher conducted documentation and interviews to

obtain quantitative and qualitative data in the field.

As explained in the research objective, namely to produce a mathematics learning tool for
scaffolding techniques in a natural laboratory on geometry material in class IV that is valid,
practical, and effective in class.

The results of the research in this section are the stages of developing mathematics learning
tools and data analysis using the scaffolding technique in the natural laboratory on geometry

material referring to the educational development model from Plomp. In this study the learning
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tools developed included syllabus, lesson plans, student books, tests of critical thinking skills,
character observation sheets for loving the environment and critical thinking skills, implementation

of lesson plans, peer responses, and student responses.

Based on the results of observations, there are several problems including the teacher still
relying on existing learning tools so that they do not motivate students to share knowledge between
students with one another. Another problem is that the school does not yet have an observation
sheet on the character of loving the environment and written critical thinking skills as a form of
assessment. The teacher gives an assessment only based on overall observation at the end of the
semester, so that the increase or decrease in these variables is biased.

Based on the results of the study above, the researcher views that the development of tools is
very necessary in the implementation of the natural school curriculum, so that learning objectives

can be achieved.

4. Closing

The development of learning tools using the scaffolding technique in learning mathematics
with geometry material in the natural laboratory produces valid learning tools in improving critical
thinking skills and the character of loving the environment in class 1V. Evidenced by the results of
the validation of learning tools by the validator which produces an average score with very good
criteria and the critical thinking ability test used has met validity, reliability, balanced difficulty
level, and sufficient minimal discriminating power.
The development of learning tools using the scaffolding technique in mathematics learning with
geometry material in the natural laboratory produces learning tools that are practical in improving
critical thinking skills and the character of loving the environment in class 1V. Evidenced by the
average score of analysis of lesson plans implementation data with good criteria and the average
score of peer response data analysis with very good criteria and students giving positive and good
responses to learning using scaffolding techniques in natural laboratories on geometry material.
The development of learning tools using scaffolding techniques in mathematics learning with
geometry material in the natural laboratory produces learning tools that are effective in improving
critical thinking skills and the character of loving the environment in class 1V. Evidenced by the
completeness of students' thinking skills of more than 75%.

Simultaneously the character of loving the environment and critical thinking skills can explain
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students' critical thinking skills by 38.5%. But partially what can explain students' critical thinking
skills is the variable critical thinking skills, while the character of loving the environment cannot
explain students' critical thinking skills.

In the process of learning mathematics on geometry material, teachers should use the scaffolding
technique as an alternative learning device at school
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