Implementation of the PIMCA
model to learning convex
Mirror

by Jeane Tumangkeng

Submission date: 14-Jul-2023 10:19AM (UTC+0700)

Submission ID: 2130863157

File name: Reskin_2021_J._Phys.__Conf._Ser._1968_012040-1.pdf (679.63K)
Word count: 2106

Character count: 11744



Journal of Physics: Conference Series

PAPER - OPEN ACCESS You may also like
. . - PIMCA learning models to improve student
Implementation of the PIMCA model to learning lBarming o toomes it opfie magARng
glass 100l
convex mlrr‘or‘ HdHaH;tJi: A H Mondolang, P M Silangen et
To cite this article: S Reskin et al 2021 J. Phys.: Conf. Ser. 1988 012040 %mﬂwﬂw@

Claudio Carmeli, Teiko Heinosaari and

ﬁanmeﬂigo
- Hobust myoelecttic signal detection based

@ . . n stochastic resonance using multiple-
iew the article online for updates and enhancements. surlace-electrode array made of carbon

nanotube composite paper
Kento Shirata, Yuki Inden, Seiya Kasai et
al

Connect with decision-
makers at ECS

Accelerate sales with ECS exhibits,
sponsorships, and advertising!

P Learn more and engage at the 244th ECS Meeting!

This content was downloaded from IP address 36.85.220.165 on 11/07/2023 at 07:09




ICMANSERA 2020 IOP Publishing
Journal of Physics: Conference Series 1968 (2021) 012040  doi:10.1088/1742-6596/1968/1/012040

Implementation of the PIMCA model to learning convex
mirror

S Reskin*, P M Silangen, J V Tumangkeng, C Poluakan, T K Londa and A H
Mondolang

Department of Physics, Universitas Negeri Manado, Tondano, Indonesia

*selireskin(@ gmail.com

Abstract. Learning in the 4.0 era requires various learning models, one of which is the MR-SR.
based PIMCA learning model (Presentation, Idea Mapping, Conceptualization, Assessment
Formative) which presents the same concept in several formats. This study aims to determine
the increase in student learning outcomes before and after implementing the MR-SR based
PIMCA lear i model introduced and developed by Cosmas Poluakan. The research method
used of One group pre-test post-test design. This research of conducted in the Department of
Physics, State University of Manado, with 29 student respondents. The r:ﬁ}'ch process begins
with problem formulation, management, analysis of data, and conclusion. results of the data
analysis showed that the average score before the test of 20,69 and the a\ft:rage?u‘t: after the
test is 72,41. With a maximum value of 75, a gain of 0.9 is obtained. TE#Bmeans that there is an
increase in learning outcomes in the high category because g > 0,7. results of this study
indicate that the MR-SR based PIMCA learning model can improve student learning outcomes
in mastery of physics concepts.

Introduction
Physics is both a process and a product. Process is a procedure for finding physical products (facts,
concepts, principles, theories or laws) which is carried out through rarities [1]. Era 4.0 learning requires
various learning models, one of which is the MR-SR-based PIMCA (Presentation, Idea Mapping,
Conceptualization, Assessment Formative) learning model which re-presents the same concept in
several formats. The difficulty that helps students in problem management using mathematics in physics,
comes from the mathematical knowledge that students need to handle problems or students already have
relevant but imprecise mathematical knowledge [2].

To improve student learning outcomes, the use of leaming models is very important. By using the
PIMCA learning model, which is an MR-SR based model which will be applied to the learning process
with 4 steps of PIMCA intervention which is a development model from MOMBI, in the Poluakan
research proposal [3] namely; (1) presentation, (2) mapping ideas, (3) conceptualization, (4) formative
assessment. Representation is the process of forming, abstraction, and demonstrating physical
knowledge. Thus representation can be interpreted as a learning process that can be done from mental
development that is in a person [3]. Therefore, in presenting images to determine the properties of the
convex mirror image correctly, it can help students solve problems procedurally and systematically.
Image representation can help students in leaming during the leaming process [4]. Physics often
involves physical modeling in real life that uses external representations from concrete to abstract:
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pictures, diagrams, words, graphs or equations [5]. Multiple representation (MR) is a model that
represents @ same concept in several different formats. Some forms of representation in ordinary
physics are words, pictures, diagrams, graphs, computer simulations, mathematical equations and so on
[6,7]. Many studies show that multiple representations can aid learning in learning and building concepts
and solving problems, assisting in problem solving, and helping to address problems. Various studies
on several representations show that representation is very important to be applied in learning. With
some explanations of the proble ove, a study will be carried out "The application of the MR -SR-
based PIMCA learning model to the leaming outcomes of physics education study program students
with convex mirror material".

In Vygotsky's theory of learning, "mistakes" are very important because they can help shape future
leamning. Based on Vygotsky's perspective, "a concept appears in learning in the form of complex school
interactions that aim to solve problems. For Vygotsky needed learning and aspects of the development
process especially for humans, and psychological functions. In other words, learning makes us real
humans. Vygotsky said that the two main meanings of learning occur through social interaction and
language [8]. In physics, a student-centered learning model is needed that directs students to be actively
involved in the thinking process and involves activities to acquire knowledge. In order to develop
reasoning skills to master the concept of physics in solving problems. Supporting methods for
understanding ideas in physics and for solving problems and managing mass are carried out using the
MR (Multi Representation) method.

The MR-based learning model is PIMCA. PIMCA is a new learning model which is a model
development of MOMBI [written] on the MR-SR-based teaching and learning process developed from
Vygotsky's ZPD concept. The PIMCA learning model consists of 4 steps, namely: 1) Presentation,
namely the step in which leamers (students) get initial information through the presentation of various
forms of representation. These stages can be joined from the provocation and preconception steps of the
MOMBI model, 2) Idea Mapping, which is the stage where leamers construct concepts and build
concepts based on information received from various form representations. At the concept stage that the
learners build, it may not be mature. 3) Conceptualization, which is the stage where learners receive
information and assist assistance from teachers / lecturers who assist resource persons and / or
facilitators and / or tutors, so that the scaffolding function can take place. At this stage, the mapping of
immature ideas is corrected and constructed into a true concept, then misconceptions are not built. 4)
Formative assessment, the steps to ensure that the concept of knowledge constructed by the learner is
correct. The formative assessment stage can serve as a scaffolding assessment. Formative assessment
can be used as a basis for conducting diagnostics.

Methods

e research method used is the experimental method One group pretest-posttest design. This research
was conducted in the Department of Physics, State University of Manado, with 29 student respondents.
The learning process uses the PIMCA model. Which consists of 4 interventions, namely: Presentation,
Idea Mapping, Conceptualization, and Assessment Formative. The learning model is taken from the
DRPM master research procedure. The research data were obtained from an instrument in the form of
an MR-SR based test that had been tested and validated. The following histogram is a summary of the
results of the students' pretest and posttest answers.

3. Results and discussion

From the results of research conducted on even semester students majoring in physics education,
Manado State University, it can be seen that the average leamning outcomes are quite significant. The
average student leaming outcomes in the convex mirror material can be seen in this histogram:

[¥]
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Figure 1. Histogram pretest-posttest.

This study applies the PIMCA leamning model. In this study, 4 interventions were carried out, namely
Presentation, Mapping of Ideas, Conceptualization, and Formative Assessment. This study used a
preliminary test to see the initial ability, then given treatment, namely the application of the PIMCA
model. The research was conducted when the leaming process took place and adjusted the students'
learning schedule. Based on the results of preliminary data, students have not been able to determine the
nature of the image on the convex mirror. Judging from the histogram image, the average pretest score
was 20.69, the average post-test score was 72.41. With a maximum value of 75 to get a gain of 0.9. The
application of MR-SR-based PIMCA learning models in several studies shows that multi-representation
based learning and semiotic resources can produce student learning outcomes, especially in mastery of
physics concepts [9—11]. Based on the description above, students can understand the concept of physics
in the convex mirror material by applying the PIMCA learning model based on several representations
and semiotic sources.

At the beginning of the study, the study provided pretest questions that used several representations
and semiotic resources about the concept of physics in particular in determining the nature of the image
on the convex mirror then applied the initial stage of the PIMCA model, namely presentation, at this
stage the researcher conducted and displayed videos related to the learning objectives has been included
on the learning device. Then the idea mapping stage is the stage where students construct concepts and
build concepts based on the information received from the information and videos that have been
accessed. Conceptualization stage, which is the stage where students receive information and provide
assistance from researchers. At this stage, the mapping of immature ideas is corrected and constructed
into a true concept, then misconceptions are not built. The formative assessment stage, namely the stage
to ensure that the concept of knowledge constructed by students is correct where the researcher presents
the convex mirror material. The application of the PIMC A model, students can also prove the results of
their knowledge, so that students can understand the concept of physics in a convex mirror that has
already understood.

4. Conclusion

Based on research that has been conducted on 29 student respondents to prospective physics education
teachers at Manado State University on convex mirror learning, especially in determining the properties
of the image on the convex mirror from the average student leamning outcomes is better atter applying
the PIMCA model based on MR-SR compared to student learing outcomes before applying the MR -
SR-based PIMCA leaming model. Thus it can be ignored that through MR -SR-based PIMCA treatment
it can improve student learning outcomes in mastery of physics concepts.
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