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Abstract: This research aims to develop problem-based learning model learning tools with
multiple intelligences approaches to improve the effective physics problem-solving skills of
learners. This research is research and development with 4D models defined, designed,
developed, and disseminated. The products developed in the form of syllabus, lesson plan,
student worksheet, and instrument tests of learners’” problem-solving and logical-
mathematical skills. The validity of the product was assessed by six validators, namely three
lecturers and three practitioner teachers with a Likert scale analysis. After the validity test,
the learning device was conducted a limited trial that aims to measure the effectiveness of
learning devices to get N-gain test scores through questionnaires about the ability to solve
problems and mathematical logic of learners and efficiency determined from the response of
teachers and learners. The results of the study based on assessments from validators showed
the overall device averaged above 3.27 with excellent categories. Then the average result of
the N-gain test obtained a value of 0.69 with a moderate category. Based on the results of the
analysis of the response of learners to the module showed positive criteria with the
acquisition of 66.7%. These results can be concluded that the developed product is effectively
used in learning.
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Introduction Effectiveness is a very important factor in the

When the government announced the first case
of corona virus (Covid-19) disease in March 2019 in
March 2020, Indonesia then faced a pandemic. Almost
all sectors of life are affected, including the education
sector. Therefore, teachers as educators must be able to
find more effective learning strategies while still
prioritizing the 2013 curriculum so as not to inhibit the
spirit of student learning in the pandemic period
(Asmuni, 2020).

*Email: nadafatara@gmail.com

lesson because it determines the success rate of a
learning model used. Learning is said to be effective if
the teaching and learning process goes well in
accordance with learning goals and learning outcomes.
Therefore, to harmonize a good learning process
requires the right role of teachers in carrying out the
learning process such as the selection of methods, media
and how to evaluate learners. In addition, learning must
be able to improve high-level thinking skills, especially
problem-solving skills, in order to improve the quality
of graduates.
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Problem-solving ability is a student's basic
ability to use high-level reasoning and thinking to find
the correct solution to the problems raised by the
learning material. The weak ability of students to solve
their own problems identifies the learning difficulties
faced by students. Two factors cause student learning
difficulties, namely internal factors, and external
factors. From internal factors, learning difficulties are
possible due to neurological disorders. The external
factors that affect student learning difficulties include
wrong learning strategies, classroom management that
does not generate learning motivation, and
inappropriate reinforcement (Kamsari & Winarso,
2018). Where students' problem-solving skills are
expected to develop (Venisari, et al., 2017). Therefore,
a learning model is needed that will hone students'
problem-solving skills by providing opportunities for
students to play an active role in learning. One learning
model that can be used is the problem-based learning
model.

Problem Based Learning model is a learning
model that is based on many problems that require
authentic investigation, namely, an investigation that
requires real solutions to real problems (Gunada, et al.,
2015; Ramdoniati, et al., 2019). Model problem-based
learning has a characteristic that is learning based on
authentic problems (Wulandari & Shofiyah, 2018).
Each student tries to think critically, analyze, find
information to solve problems so that all students in
the group actively collect information from various
sources to solve existing problems. One of the steps in
problem-based learning is that students actively
conduct studies independently by searching from
various sources (Lestari, et al., 2015).

The advantages of this problem-based learning
model can help students understand problems in
everyday life during the learning process and take
responsibility for their own learning (Pitriah, et al.,
2018). In line with Hardiyanto, et al. (2015), when
teachers want students to be able to analyze and apply
known knowledge in new situations, and hope
students can solve problems independently, then it is
suitable to develop problem-based learning. This
model is a model that can facilitate problem-solving
skills (Wahyuni, et al., 2020). Problem-based learning
not only assists students in acquiring knowledge, but
also develops their problem-solving skills, critical and
creative thinking, improves the effectiveness of their
communication, cooperative study, and self-
evaluation skills, and enables them to adapt (Selguk &
Caliskan, 2010).

While the majority of physics students agree that
they can apply skills in solving problems (Sulaiman,
2010). Problems used in the learning model problem-
based is a real problem that occurs in the environment

(Supriadi, et al., 2020). Problem-based learning becomes
a method that has various benefits such as determining
problems, hypothesizing, getting information, and
developing problem-solving skills (Celik, et al., 2011).
This is closely related to compound intelligence.

The method of double intelligence is defined as
double intelligence that solves problems faced in life.
Compound intelligence theory explains that every
child has compound intelligence, among others:
language, logic, music, vision or space, kinesthetic,
introspection, and interpersonal relationships. Theory
of multiple intelligences, a student will be able to learn
the material well if the material is delivered in
accordance with the intelligence that is in accordance
with the intelligence that stands out in the student
(Wijaya & Sudarmin, 2016). Multiple theory
intelligence can actually improve activities and
students' enjoyment of physics subjects because it
turns out that the methods of studying physics are
applied interesting and very fun with the intelligence
they have (Septiana & lkhsan, 2017). Intelligence is
more related to the capacity to solve problems and carve
products in contextual and naturalistic contexts
(Armstrong, 2009). This is in line with the research
results of Asriani, et al, (2018) which states that the
multiple intelligences approach through a problem-
based learning model can help students to connect
prior knowledge with the new knowledge learned, as
well as assist students in finding their own physics
concepts. Therefore, everyone can develop this
intelligence to an adequate level of mastery in his or
her life. This intelligence often works together in
complex and interrelated ways. The use of teaching
techniques based on Multiple Intelligences Theory will
have an impact on a significant increase in learning
outcomes (Stanciu, et al., 2011).

One of them is logical-mathematical intelligence.
Logical-mathematical intelligence is a combination of
numeracy skills and logical abilities. Counting ability
is a person's ability in matters relating to calculations,
especially basic mathematical operations, while logical
ability is a way to think about something rationally or
based on reality (Fauziah, et al., 2015). According to
Asriani, et al, (2018), not all students have a prominent
or dominant logical and mathematical intelligence.
Students with low logical and mathematical skills will
inevitably have difficulty in learning. This causes
students to be unable to solve problems. Differences in
students' cognitive abilities require multiple
intelligences methods to be able to follow problem-
based grammar learning according to their respective
ability levels to achieve learning goals.

Based on the results of observations at SMAN 2
Mataram, teaching and learning activities are usually

dominated by providing as much information as
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possible, without providing opportunities for students
to connect the material learned with the knowledge
used. This is because the time for online learning is
limited and teachers are required to lead all students to
achieve the goal of mastering the material. As a result,
students are unable to develop their knowledge and
influence compound intelligence. If this is noticed,
students will be more receptive to the material taught.
Therefore, through the application of problem-based
learning models wusing a multiple intelligence
approach, students are expected to learn more actively
so as to improve their ability to solve problems.

Method

The type of research used in this research is
research and development. The development model
used in the study was the 4D (Defined, Designed,
Developed, and Disseminated) model by Thiagarajan.
Products to be developed are syllabus, lesson plan,

student  worksheet, logical-mathematical  test
instruments, and problem-solving ability test
instruments.

The development of this learning media product
through four stages, namely Defining stage, this stage is
the initial stage of research aimed at getting information
about problems in schools. The method used at this stage
is through interview and observation sheets. Designing
stage, the goal of this stage is to prepare an initial draft
of the learning device. Developing stage, the objective of
this stage is to produce a syllabus, lesson plan, student
worksheet, logical-mathematical test instrument, and
revised problem-solving capability test instrument
based on comments, suggestions, and assessments from
expert validators. The dissemination stage is the end of
this stage of development research. The purpose of this
stage is the dissemination of this development and
research products.

To get data on the effectiveness of increasing
students' multiple intelligences and problem-solving
abilities, it can be determined using the Gain Standard
with the following equation:

X -X
Std < g > =g “before 1)
Xmax— Xpefore
Where
Xapter : post-test score

Xpefore : pre-test score
Xmax :maximum score 100

Based on the results obtained using the Gain
Standard, the categories of students' multiple
intelligences and problem-solving abilities are grouped
according to Table 1.

Table 1. Interpretation of N-Gain Index

N-Gain Score (g) Category

0.70 < g<1.00 High

0.30 < g<0.70 Medium

0.0<g<0.30 Low

g=0.00 Permanent

-1.00 < g <0.00 There is a decrease
(Sundayana, 2016).

Result and Discussion

In the Define stage, there are three activities
carried out, namely preliminary analysis, information
obtained from interviews with one of the physics
teachers at SMAN 2 Mataram that online learning
carried out during the Covid-19 pandemic added to
problems in the implementation of teaching and
learning activities, for example, students rarely collect
assignments and there is no network (internet quota) to
carry out learning. Teaching and learning activities
during this pandemic were carried out through the
WhatsApp application, zoom meeting and google meet,
but not many students took part in learning through
google meet due to limited quota. Submission of
material in online learning is carried out in the form of
learning videos and providing material through the
class WhatsApp group. During online learning, learning
time is reduced so that teachers cannot fulfill a load of
teaching hours as they should. The results of the task
analysis are a collection of procedures to determine the
contents of teaching material in outline based on Basic
Competencies by the 2013 revised Curriculum on
elasticity and Hooke's law materials.

Furthermore, the design stage is the stage of
designing the initial draft of the learning device used in
the Elasticity and Hooke's Law material. Learning tools
based on problem-based learning models using
multiple intelligences approaches and data collection
instruments are then validated by expert validators and
practitioner validators. The products produced at this
stage are the problem-based learning model-based
syllabus modifies the existing syllabus in the revised
2013 Curriculum. This syllabus serves as the basis for
the preparation of the lesson plans, which contains Core
Competencies, Basic Competencies, indicators of
competency achievement, subject matter, learning
activities, forms of assessment used, allocation of
learning time, and learning resources. The Learning
Process Plan based on a problem-based learning model
using a multiple intelligences approach contains a guide
for teachers to teach, which includes a learning scenario.
In the core learning activities, the appropriate syntax is
applied to the problem-based learning model using the
multiple intelligences approach, namely: student
orientation to problems, organizing students, guiding
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individual and group investigations, developing and
presenting work, as well as analyzing and evaluating
problem-solving processes.

The development stage is the stage to produce
development products which are carried out through
pre-test and post-test seen from the increase in student
learning outcomes based on the average value of pretest
and posttest, then analyzed using the N-Gain equation.
The results can be seen in Tables 2 and 3.

Table 2. Improving Students' Problem-Solving Ability.
X pre test X post test N-Gain  Category

22.26 66.78 0.57 Medium

Table 3. Students' Mathematical Logical Improvement
X pre test X post test N-Gain ~ Category

6.25 64.97 0.63 Medium

Tables 2. and 3. above show an increase in
problem-solving and logical-mathematical abilities for
students of class XI IPA 5 into the medium category with
N-Gain values of 0.57 and 0.63. Based on the results of
increasing problem-solving abilities and mathematical
logic, as for finding out the achievement of the highest
increase in problem-solving and logical-mathematical
ability indicators, the following researchers describe the
results of the N-Gain test from the component indicators
of problem-solving and logical-mathematical abilities
which can be seen in Tables 4 and 5.

Table 4. Analysis of Problem-Solving Ability Class XI
IPA 5

Indicator X X N-Gain Category
pre post

Recognize 0.81 2.04 0.56 Medium
problems

Plan a strategy 0.60  1.97 0.57 Medium
Implementing a 0.63  2.02 0.59 Medium
strategy

Evaluating 0.64 1.99 0.57 Medium
Solutions

Table 5. Analysis of mathematical logical ability class XI
IPA

X X

Indicator N-Gain  Category
pre post

Count 0.13 1.38 0.44 Medium

Understanding ~ 0.14 1.17 0.36 Medium

relationship

patterns

Troubleshooting  0.10 1.35 0.43 Medium

Based on Table 4. on average there was an
increase in the problem-solving ability of students in
class XI IPA 5. The indicator that experienced the

highest increase compared to other indicators was
implementing a strategy of 0.59 in the medium category.
This indicates that there is an increase in the problem-
solving ability of students, although it is not too
significant.

This is also supported by research conducted by
Hastuti, et al, (2016) that the problem-based learning
model can improve students' problem-solving abilities.
In line with research (Astika, 2020) says that there is a
significant increase in students' physics problem-
solving abilities before and after being taught using the
problem-based learning model.

In addition, research (Hasanah, et al., 2017)
proves that the problem-based learning model based on
multiple intelligences has increased significantly. In
addition, the problem-based learning approach based
on multiple intelligences can provide an increase in
students' mathematical problem-solving abilities. This
research was also conducted by (Asriani, et al., 2018)
stating that the multiple intelligences approach through
a problem-based learning model affects the physical
problem-solving abilities of students in class X SMAN 2
Mataram in the 2017/2018 academic year. This shows
that with the problem-based learning model, students
can develop an understanding of concepts, the ability of
a procedure, a way of thinking by providing related
problems so that they understand the problem setting
and can find out the next steps that must be taken
through discussion. As a result of the discussion,
students will become more skilled at using ideas and
techniques that result in the experience of the problems
they face (Saufi & Royani, 2016).

Then based on Table 5, which shows that an
increase of 0.63. The highest increase occurred in the
calculating indicator of 0.44 while the indicator of
understanding relationship patterns and solving
problems increased by 0.36 and 0.43. So, it can be said
that there is an increase in the problem solving and
logical mathematical abilities of students, although it is
not too significant. These results are relevant to Usman's
research (2019) which revealed a weak positive
relationship between logical-mathematical intelligence
and physics problem-solving abilities of high school
students.

Logical-mathematical intelligence will excel in
the group of students who answer questions on types of
math-diagram images, verbal diagrams, pictures, and
verbal-mathematical pictures (Suminar, et al., 2013).
Results like this with research by Faishol, et al., (2013)
and Aripin, et al., 2021 state that problem-based
learning can improve problem-solving abilities and
students' logistical abilities.

In solving problems, three abilities are needed,
namely the ability to interpret representations, apply

strategies, and the ability to determine solutions to these
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problems. In interpreting someone obtains information
from the representation provided and then generalizes
to determine the solution to the problem. So that it can
ensure that the main key to determining the solution to
the problem is that students interpret the presentation
presented.

Conclusion

Based on the results of the research and
discussion above it can be concluded that the learning
device of a problem-based learning model with an
effective multiple intelligences approach is used to
improve the physics problem-solving skills of learners.
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