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Abstract- The aims to point out: 1) knowing the effect of the
learning model oriented analogy on student learning outcomes; 2)
knowing the effect of the level of learning motivation taught by
the learning model oriented analogy on learning outcomes; 3)
knowing the interaction between learning models with the level of
learning motivation on student learning outcomes; 4) knowing the
learning completeness of students who are taught with a FAR
learning model oriented analogy with a level of motivation. The
study population was all students of class XI MIA SMAN X. The
study sample was students of class XI MIA 2 and XI MIA 2,
amounting to 27 students. The research instruments are objective
tests of valid and reliable learning outcomes, student learning
motivation questionnaire sheets. The analysis technique used is
Two Way Anova technique on SPSS 23. The results of the study
concluded that: 1) there was no influence between the learning
model oriented analogy on student learning outcomes. 2) there is
an effect of the level of student motivation that is taught by the
FAR analogy oriented learning model. 3) there is no interaction
between the two learning models with the level of motivation
towards student learning outcomes. 4) the highest student
learning completeness is in the process oriented guided inquiry
learning (POGIL) model oriented analogy with a high level of
learning motivation.
Keywords: model, analogy, motivation, learning outcomes,
acids and bases

I. INTRODUCTION
Education is one important element in improving the
quality of human resources because by taking education one
can obtain knowledge, experience, and skills through a
learning process [1], so to improve human resources must be
done to improve the quality of learning. Improving the quality
of learning can be done with innovations in learning such as
the development of learning media, procurement of laboratory
equipment and improving the quality of teachers [2].

The teacher is the spearhead of the success of learning
activities in schools that are directly involved in planning and
implementing learning activities. The role of the teacher as a
facilitator, motivator, and student mentor in improving the
ability of students to understand the material well requires the
teacher to have the right strategy and use appropriate learning
media. But in fact the main problem of learning that is still
widely found is the low student learning outcomes. The reason
is because the teacher centered learning is still based on
teacher-centered learning, where the teacher plays an active
role in explaining the concept while the student is passive in
accepting the concept. The teacher has implemented
discussions in the classroom but is not effective because most
students have not been able to understand the material so that it
is less motivated.
The factors causing the lack of motivation of students in
learning are; 1) Conventional learning methods that tend to be
monotonous, where learning is teacher-centered; 2) Lack of
use of instructional media due to limited teacher knowledge
about learning media; 3) There are subjects that are still
considered difficult to understand by students, one of them is
chemistry [3].
Chemistry is one part of natural science that is taught at the
secondary to tertiary level. One characteristic of chemistry
learning is the study at the microscopic level, which includes
the structure, dynamics, and transformation of particles of
matter, such as atoms, ions, and molecules. Chemistry is a
difficult subject because many chemical concepts are abstract
[4].
Acids and bases are one of the chemical materials that are
required with abstract concepts that cannot be seen with the
eyes, but can only be imagined [5]. Acid base learning contains
material about the theory of acid base, the nature of acids and
bases, the strength of acids and bases and the concept of pH. In
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general, the material learned is memorized and counts that
require a high level of understanding.
The main problem of learning that is still widely found is
the low student learning outcomes. The reason is because the
teacher centered learning is still based on teacher-centered
learning, where the teacher plays an active role in explaining
the concept while the student is passive in accepting the
concept. The teacher has implemented discussions in the
classroom but is not effective because most students have not
been able to understand the material so that it is less motivated.
Efforts can be made so that students are motivated so that
learning outcomes increase is the teacher needs to choose and
apply learning models that are able to direct and demand
students to form their own knowledge. One learning model that
directs students to construct their own knowledge and students
become active is Process Oriented Guided Inquiry Learning
(POGIL) and Problem Based Learning (PBL).
POGIL is a collaborative learning technique guided inquiry
and three-phase learning cycle (exploration of concept
discovery, and application) where students are involved in the
learning process so that a combination of cooperative learning
and guided inquiry in POGIL learning provides opportunities
for students to be active in discussion group [6]. While the
PBL model is learning that makes problems as a basis for
students to learn where students can apply critical thinking,
solve problems and apply knowledge to the real world [7].
In addition to using the right model, teachers can use other
innovations that aim to overcome students' problems in
understanding abstract concepts, namely the use of analogies.
Analogy can help students to visualize structures and processes
in chemistry which are mostly difficult things to be sensed and
imagined by students or abstract [8].
II. LITERATURE REVIEW
A. Model POGIL and PBL
The POGIL learning model is inquiry learning oriented
towards student-centered processes. In the POGIL class,
students work in groups (called team learning) which aims to
master the concept. Through POGIL students are able to
develop skills, high-level thinking, communication, teamwork,
management, and assessment and no longer rely on
memorization, but develop skills for success in learning [9].
POGIL learning increases students' perceptions of the
importance of their peers in helping them to understand
concepts. The tasks and roles of heterogeneous group members
formed in POGIL activities aim to improve the development of
teamwork skills [10]. Students who study in POGIL activities
are more coordinated and cooperative in building and
understanding concepts well [11]. POGIL classrooms are
different from traditional classes teachers only act as
facilitators and students take more active roles in learning new
concepts [12].
That activities in POGIL are effectively used in learning
abstract concepts in students [13]. POGIL learning is carried
out by students in small groups with individual roles to ensure
that all students are fully involved in the learning process.
POGIL depends on the exploration cycle, concept discovery
and application [14].

POGIL learning model has a learning cycle with three
stages, namely, in the first stage is exploration, where students
are required to develop their knowledge through the questions
posed by the teacher. The second stage is the discovery of
concepts or concept formation, and the final stage is the
application or application that students must be able to apply
the concepts they already have to solve problems [15].
PBL model can be interpreted as a series of learning
activities that emphasize the process of solving problems faced
scientifically [16]. In the PBL method, students are required to
be able to solve problems in group discussions. All group
members exchange ideas about opinions or temporary answers
about the problems given by the teacher [17].
PBL is defined as a process or effort to get a solution to a
task or situation that is truly real as a problem using rules that
are already known [18]. In PBL the focus of learning is on the
problem chosen so that learning not only learns concepts
related to problems but also scientific methods for solving
these problems. Therefore, learning not only must understand
the concepts that are relevant to the problem that is the center
of attention but also gain learning experiences related to the
skills to apply scientific methods in problem solving and foster
critical thinking patterns.
PBL is an innovation in learning because in problem-based
learning, students' thinking ability is truly optimized through a
systematic group or team work process, so that students can
empower, hone, test and develop their thinking skills on an
ongoing basis. PBL is a way of providing understanding by
stimulating students to pay attention, examine and think about
a problem to further analyze the problem as an effort to solve
the problem [19].
B. Learning outcome
Learning outcomes are behavioral changes in the form of
student or student skills which include: (1) cognitive; (2)
attitude; (3) skills. Behavioral change as a result of learning is
a change in behavior as a whole, not just one aspect. Learning
is not yet complete if it only produces changes in one or two
aspects.
C. Motivation to learn
Motivation can function as a driver of business and
achievement. Someone does something because of motivation.
The existence of good motivation in learning will show good
results. In other words, with the existence of diligent effort and
especially based on the existence of motivation, then someone
who learns it can give birth to good achievement. The intensity
of motivation of a student will greatly determine the level of
learning achievement.
D. The Influence of Learning Model Oriented Analogy
Using the right model, the teacher can use other
innovations that aim to overcome students' problems in
understanding abstract concepts, namely the use of analogies.
The use of analogy in the learning process that is carried out
appropriately will greatly assist students in understanding the
concept, and can help students apply chemistry in their daily
lives, and provide visualization to improve students' learning
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motivation. With the existence of POGIL and PBL oriented
analogy, students' thinking ability is truly optimized through a
systematic group or team work process, so that students can
empower, hone, test, and develop their thinking skills on an
ongoing basis. With the use of analogies in the learning
process, students will more easily understand the learning
presented
III.METHODOLOGY
This research is a quasi-experimental Subjects in this study
is a class XI SMAN X 2018/2019 school year, and the object
of this research is the influence of chemistry teaching material
of Acid and Base. Design in this research can be seen in the
following table:
TABLE 1 The research design of the application of the POGIL and PBL
oriented analogy is 2x2 factorial

Motivation
High
(B1)
Low
(B2)

Leaning Model
POGIL oriented
PBL oriented
analogi
analogi
(A1)
(A2)
A1B1

A2B1

A1B2

A2B2

Description:
A1B1: The POGIL model is oriented towards the analogy and
the level of student motivation is high.
A1B2: The POGIL model is oriented towards the analogy and
the level of student motivation is low
A2B1: The PBL model is oriented towards the analogy and the
level of student motivation is high
A2B2: The PBL model is oriented towards the analogy and the
level of student motivation is high
Some of the variables in the research are independent
variable are learning model, analogy, and motivation. The
dependent variable learning outcomes. The control variables in
this study is the teaching material, namely acid and base and
teachers in both classes.
The research procedure is the steps that researchers must
carry out in a study in order to obtain good results. The full
procedure is presented as follows:
1.
2.
3.
4.

5.
6.

Preparing RPP
Determine the population and research sample
Conducting a pretest of the material taught is the subject
of acid bas
Do the learning process on the topic of acid base which is
divided into: Class I Experiment which is a class that is
taught with the POGIL model oriented to the analogy
analogy and Class II Experiment that is the class that is
taught by PBL model oriented analogy
After the learning process ends, each class is given a
student learning motivation sheet based on the Likert
rating scale.
Posttesting students after the learning process is carried
out on the subject of acid base. This posttest is done to test
students' mastery of acid base material after learning.

7.
8.

Processing the data obtained from both learning outcomes
and motivation sheets provided
Analyze data obtained from research and make
conclusions.
IV. RESULTS AND DISCUSSIONS

Data obtained after doing research in class XI SMAN X on
learning acid and base that is result of study result and student
learning motivation which is explored with model of POGIL
and PBL oriented analogy.
The data of students' learning chemistry result was obtained
by using the test result of learning in acid and base learning in
the form of pretest and posttest data and then calculated the
result of learning in the form of N-gain data. While student
learning motivation data is obtained from the motivational
questionnaire given at the end of the learning meeting.
Students' motivation data are grouped into two, namely high
learning motivational data and low learning motivation data.
The sample group that measured the improvement of
learning outcomes based on the N-gain value and students'
learning motivation were grouped into high learning
motivation and low learning motivation based on questionnaire
sheets given at the end of the learning meeting.
The hypotheses tested in this study include: 1) There is the
influence of the learning model oriented analogy on learning
outcomes. 2) There is an effect of the level of student
motivation on learning outcomes that are taught by the
learning model oriented analogy. 3) There is an interaction
between the learning model and learning motivation. Testing
hypotheses 1, 2, and 3 using two way variance analysis
(ANAVA) technique with Univariate GLM on N-gain data
with the help of SPSS 23.0 program. Briefly shown in Table 2.
TABLE 2. Summary of the results of the two-way ANOVA analysis test

Based on Table 2 it can be seen that the learning model
applied does not provide the influence shown by the sig value.
α is 0.812> 0.05 meaning that Ha is rejected and Ho is
accepted. The level of student motivation to influence students'
learning outcomes as shown by the sig <α value of 0.01 <0.05
means that Ha is accepted and Ho is rejected. The learning
model does not have an interaction with the level of motivation
in influencing student learning outcomes as shown by sig> α
values that is 0.173> 0.05 meaning that Ha is rejected and Ho
is accepted.
The results of hypothesis testing using two-way ANAVA
in Table 2 obtained the value of sig.> Α (0.0812> 0.05). Thus
the hypothesis testing criteria are not met, meaning that Ha is
rejected. Then it can be concluded that the first hypothesis is
rejected. This means that there is no effect of the POGIL
model oriented on the FAR analogy and the PBL model
oriented to the analogy to student learning outcomes. When
viewed from the learning outcomes obtained in experimental
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class I with experimental class II, there are differences in
learning outcomes that are not much different.
TABLE 3 The results of the average N-gain are based on the results of the
learning evaluation in the learning of acids and bases

Learning Model
POGIL Oriented
Analogy
PBL
Oriented
Analogy

Mean

Trust Interval 95%
Low
High

3. There is no interaction between the two learning models
with learning motivation towards student learning outcomes.
4. The highest student learning completeness is in the process
oriented guided inquiry learning (POGIL) model oriented to
the analogy with a high level of learning motivation.
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