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ABSTRACT

The purpose of this descriptive research was to see the effects of visual-formed problems on junior high school
students’ motivation to learn mathematics using a mathematical modeling framework measured using several learning
motivation indicators. This research was conducted to 27 students grade VII.2 of SMP Adabiyah Palembang. The
questionnaire analysis results showed that the average student learning motivation on mathematics had increased with
51,85% of students having high learning motivation, 48,15% of students having medium motivation, and 0% of

students having low motivation.
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1. INTRODUCTION

Motivation is one of the most important things that
should be present in students. Student learning
motivation is one of the main determinants of student
success. Learning motivation can be weakened, so
student achievement decreases [1,2]. The importance of
learning motivation embedded in students will make it
easier for them to digest and understand the materials
they are learning in class. It means that this learning
motivation can also affect the level of students’ success
and achievement. Generally, they have different
learning motivation to learn. Those who have high
learning motivation will also achieve high achievements

[2].

Motivation is one of the factors that affect student
learning success [3]. Mathematics is usually taught
formally and does not use real contexts. As a result,
students dislike it. They consider it a difficult, boring,
and monotonous subject [4,5] so their motivation to
learn mathematics decreases. This will have an effect on
the problem solving performance and student
achievement [6]. Those who have good motivation and
achievement can be characterized by various factors
including being able to think rationally, passionate
about the learning process, and have good problem
solving skills [7,8].

The low student motivation in mathematics can be
renewed by applying mathematical modeling learning.
Mathematical modeling can help students to excel in
mathematics [9]. Some of the reasons why the
mathematical modeling is essential in mathematics
learning are, namely: (1) to develop and apply students’
sensitivity about the benefits of mathematics so as to
encourage them to use the mathematical concepts in
their daily life; (2) to bring together mathematics and
the real world; (3) to facilitate them in the problem
solving process; (4) to make it easier for them to see and
master the mathematical concepts; (5) to propose or
develop positive attitudes towards mathematics [10,11].

Mathematical modeling is a process by which the
real-world problems are translated into mathematical
language [12,13]. By learning to use the mathematical
modeling, students are given story question related to
their daily life. The difficulty that they often experience
in solving the mathematical story question lies in the too
convoluted sentences, so they do not understand the
meaning of the word and the meaning of the problem
[14,15]. By reducing and correcting words then adding
pictures to the question, it will have an optimal effect on
the learning outcomes that they will achieve [16]. In line
with that, Mayer and Novak also said that lessons
containing words with pictures contributed to more
positive learning outcomes than lessons containing only
words [17,18].
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There were several previous studies that used visual
question representation in their research. Bustang et all
conducted research related to the use of visual activities
to develop students’ understanding of the concept of
angles. Subsequently [19], Suryani & Lestari examined
the use of visual media to increase students’ motivation
and interest in learning mathematics [20]. In addition,
Hoongland et all discussed the effects of student
performance by changing the contextual mathematical
problems from the descriptive questions to the pictorial
questions [16]. Hoongland’s research also said that there
were still few researchers who discussed this problem.
In this research, the use of visual questions was inspired
by research conducted by Hoongland et all, stating that
students preferred the visual questions to the text
questions. Visualization was also able to increase
students' understanding of the materials they were
studying and could help them get meaningful learning
using various learning media, including pictures, chart,
visualization, diagram, table, etc [6]. This made the
researchers interested in using the visualization media to
make it easier for students to understand the concepts
and information in the questions given. This research
was conducted with the aim of knowing the student’s
motivation to learn mathematics. It wused the
mathematical modeling as a learning approach and
selected linear inequality with one variable as the
material.

Based on the description above, the researchers
wanted to conduct a research entitled ‘“Motivation to
Learn Mathematics in Junior High School Students
Using Visual Question-Based Mathematical Modeling
Learning on PtLSV Material”. Therefore, the problem
formulation in this research was: how was the impact of
visual problems on motivation to learn mathematics in
Junior High School students using mathematical
modeling learning on PtLSV material? This research
would reveal the effects of visual questions on the
motivation to learn mathematics in Junior High School
students using the mathematical modeling learning on
PtLSV material. Motivation is defined as the students’
inner driving force that will make them more active in
learning and have a high focus on learning so that they
can achieve the desired goals [21,2]. In the learning
process, it is necessary to have learning motivation since
those who do not have learning motivation will not be
able to carry out the learning activities [22,4].

2. RESEARCH METHOD

This was descriptive research. Descriptive research
is research that describes a phenomenon or event
factually and accurately [23,24]. This research aimed to
describe and determine the effects of visual problems on
motivation to learn mathematics in Junior High School
students using the learning mathematical modeling on
the linear inequality with one variable material. It was
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conducted at SMP Adabiyah Palembang located on M.
Isa Street, Punai Il Hallway, South Sumatra, Palembang.
The subjects were students grade VIIL.2 of SMP
Adabiyah Palembang in the 2019/2020 school year.

In this research, the data were collected by using
questionnaire, interview, and observation techniques.
The questionnaire was used to determine the level of
student’s motivation to learn mathematics individually.
On the other hand, the interview was used to see the
student motivation after the visual mathematical
modeling learning. In contrast, the observation was used
as the supporting data to see student behavior during
learning.

The research instruments were in the form of a pre-
test, namely ordinary story question with linear
inequality with one variable material, a questionnaire
pra-treatment and post-treatment used to see student’s
motivation to learn mathematics, lesson plan for grade
VII on the linear inequality with one variable material
so that the learning run systematically and regularly,
Student Worksheet (LKPD) with the visual question-
based mathematical modeling problems with linear
inequality material, and interview guidelines as a
reference to see the students’ views and motivation to
learn the visual question-based mathematical modeling
problems.

The appearance of the visual question used can be
seen in the following figure.

Hi Andi, What are you
thinking about?

Hi Joni. I want to deliver
chocolate milk to my friends on
my birthday. But. I get confused
whether to buy it in a minimarket
or online shop ?
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Figure 1 Visual Question
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This research was conducted for 2 days. On the first
day, a pre-test was carried out to test students’ initial
knowledge of the material to be discussed. Then, the
results were used to divide them into several groups. A
pre-treatment questionnaire was also given to determine
their motivation to learn mathematics. On the second
day, the mathematical modeling approach was
introduced. Each group worked on Student Worksheet
(LKPD), then they filled out a post-treatment
questionnaire to see their motivation to learn
mathematics in the mathematical modeling approach
learning. After that, interview was conducted with the
research subjects (3 students who had excellent, good
and adequate learning motivation were chosen).

Learning motivation in this research could be
measured by ARCS aspects; Attention, Relevance,
Satisfaction, Confidence) with several indicators that
have been developed [25,26]. The grouping of the
motivation scores into high, medium, and low categories
was by adding up the scores of each question in the
questionnaire based on the following conditions:

Table 1. Category of student learning motivation
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3. FINDINGS AND DISCUSSION

3.1. Findings

In this research, the student’s motivation to learn
mathematics was measured by questionnaire pra-
treatment and post-treatment, interview and supported
by observational data. Based on the questionnaire
results, from 27 students who filled out the
questionnaire, only 7 students who had high learning
motivation. It can be seen in table 2 below.

Table 2 Recapitulation of pre-treatment of students’
motivation to learn mathematics

Score Range Freque Percenta Category
ncy ge
M = 36,66 6 22,22% High
23,34 <M = 36,66 16 59,26% Medium
M = 23,34 5 18,52% Low

Value Interval Category

M = Mi + SDi High
M:—SDi = M < M1 +5Di Medium

M = Mi— 5Di Low
Description:

M = motivation score

Mi = mean ideal

(SR

(max score + minscore)
5Di = ideal standard deviation
1 .

= E{max score — minscore))

The questionnaire data were scored based on the
Likert scale which had five answer categories, namely
Strongly Agree / Always (SA), Agree / Often (A0,
Doubt / Sometimes (D), Disagree / Rarely (DA), and
Strongly Disagree / Never (SDA). If the statement given
was a positive statement, then the scores given were SA
with 5, A with 4, D with 3, DA with 2 and SDA with 1.
As for the negative statement, the scores given were SA
with 1, A with 2, D with 3, DA with 4 and SDA with 5.

The table 2 shows that there were 6 students with
high learning motivation (22,22%), 16 students with
medium learning motivation (59,26%), and 5 students
with low motivation (18,52%). Based on these data, it
can be concluded that the student learning motivation
after doing the pre-test was in the medium category.
Those who had high learning motivation were still
relatively few since most students found mathematics
difficult to understand. In line with that, in Sabrina’s et
all research, the low motivation to learn mathematics in
classroom was due to the lack of learning media used by
the teacher. As a result, learning mathematics in the
classroom became boring and monotonous since they
ended up being passive and only listened to the teacher's
explanation.

Based on the post-treatment questionnaire results,
there were 27 students who filled out the questionnaire.
Moreover, there was a significant increase in the student
learning motivation category after learning with the
mathematical modeling. The questionnaire results can
be seen in table 3 below.

Table 3. Recapitulation of post-treatment of students’
motivation to learn mathematics

Score Range Freque Percent Catego
ncy age ry
M = 36,66 14 51,85% High
23,34 <M < 36,66 13 48,15%  Medium
M <2334 0 0% Low
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The table 3 shows that there were 14 students with
high learning motivation (51.85%), 13 students
(48.15%) with moderate learning motivation, and no
students with low motivation. Based on these data, it
can be concluded that the student learning motivation
after learning with visual- question-based mathematical
modeling was in the high category. The results revealed
that they had quite good mobility when participating in
the visual- question-based mathematical modeling
learning in the classroom, so their learning motivation
increased. The power of student movement could also
be seen from their attitudes and behavior when learning
took place.

Based on the observation data during the learning, it
appears that students had good attention when the
learning process was carried out. Most of them really
paid attention to the explanation from the teacher. They
also had the willingness to find and look for visible
information when they tried to work on Student
Worksheet (LKPD) given by the teacher. They were
also able to link the learning being taught with their
daily life, seen when they answered the questions asked
by the teacher at the beginning of the lesson, namely
questions about shopping at supermarkets and online
shopping. This fulfilled the second indicator, namely
relevance. In the confidence indicator, during the
learning, it is seen when the teacher asked who wanted
to mention one of the answers to the questions from
Student Worksheet (LKPD) and several students raised
their hands to answer the questions. This showed a
sense of self-confidence in them. In the implementation
video, it can also be seen that they could complete the
assignment even though some of them had difficulties
and asked a lot of questions in doing it. The last
indicator was satisfaction. It concerned their activeness
in learning that took place. In the video, it can be seen
that some students often asked questions and dared to
convey/present the results of their group work in front
of the class.

In this research, the student learning motivation was
also measured by the interview method. The interview
was analyzed using the learning motivation indicators.
The indicators used in the interview guidelines are:

e The presence of enthusiasm and motivation in
learning

e The presence of interesting activities in learning
e The presence of seriousness in learning
e  The presence of confidence in their own skills

The following are the excerpts of interviews that
the researchers had conducted with the research subjects
(SP1, SP2 and SP3).

e Regarding the presence
motivation in learning

of enthusiasm and
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P : “Should we discuss the question that I give
more frequently in the class?”

SP1:“Yes.”

P :“Why?”

SP1 : “Because it is like a problem in our daily
life.”

Based on SP1’s answer, SP1 agreed if the
mathematical modeling questions were to be discussed
more frequently in the class. It showed the presence of
learning motivation in the students. SP1 said that the
reason was because the question was a problem in the
daily life. According to Cheng's statement,
mathematical modeling is a process of understanding,
simplifying and solving problems in real life [29].

P : “Okay, should we discuss the question that |
give more frequently in the class?”
SP2 : “Yes.”

Based on the interview results, SP2 agreed if the
mathematical modeling questions were to be discussed
more frequently in the class.

P : “Okay, should we discuss the question that |
give more frequently in the class?”

SP3: “Yes, your question was stickier to my brain.”

SP3 agreed if the question given by the researchers
were to be discussed more frequently in the class since
it made it easier for SP3 to remember and understand
the lessons.

e Regarding the presence of interesting activities in
learning

P : “Do you prefer learning using the visual
question such as posters that | use compared to the
ordinary story question?

SP1: “I prefer the visual one.”
P :“Why?”
SP1 : “More exciting, more passionate.”

It seems that SP1 preferred the visual question to the
ordinary story question. It showed that the former were
more interesting than the latter. This was consistent with
the statement that using visualization to make students
competent about a topic was very significant in bringing
their interest to the lesson [6].

P : “Do you prefer learning using the visual
question such as posters that | use compared to the
ordinary story question?”

SP2 : “T prefer the visual question since it could be
more innovative and the pictures could be
more inspiring. More exciting.”
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According to SP2, the visual question could
innovate learning, provide inspiration, and make it more
enthusiastic. This was consistent with the statement that
using visualization to make students competent about a
topic was very significant in bringing their interest to
the lesson [6]. It showed SP2’s interest in learning with
the visual question.

P : “Do you prefer learning using the visual
question such as posters that | use compared to the
ordinary story question?”’

SP3: “Yes, more interesting.”

It seems that SP3 preferred the visual question
because it was more interesting than the ordinary story
question.

e Regarding the presence of seriousness in learning

P : “Are you more serious about doing the
question discussed with me than the mathematical
questions in your textbook?”’

SP1 : “It is more serious when discussed with you
since if for example in the textbook, if for
example it was wrong, there was no one... what’s
that, if for example there was  something
wrong, it do not inform me right away, so it is not
suitable, so why the answer is this, it is
wrong right at the beginning, if it is discussed with
you it is not wrong at the beginning.”

From the answer, it can be seen that SP1 was more
serious about working on the modeling question
discussed with the researchers since the researchers
directed the students to double-check their answers to
each question. Accordingly, there were no mistakes in
the final result. This corresponded to the mathematical
modeling process, namely iterate which meant repeating
the process (rechecking).

P : “Okay. Are you more serious about doing
the question discussed with me than the
mathematical questions in your textbook?”

SP2 : “We have to be serious if we study because if

we are not serious nothing will get into
our brain.”
P : “But which one is more serious?”

SP2 : “Ehm.. more serious with you since if it is in
the books, I can study it again.”

Based on this interview, it appears that SP2 was
more serious in working on the visual question given by
the researchers since the questions in the book could be
studied again later.

P : “Okay. Are you more serious about doing
the question discussed with me than the
mathematical questions in your textbook?”

SP3  :“Yes.”

Advancesin Social Science, Education and Humanities Research, volume 550

P : “Why?”
SP3  : “More exciting.”

It can be seen that SP3 was more serious in working
on the question given by the researchers since the
learning was more exciting.

e Regarding the presence confidence in their own

skills
P : “Are you sure that by doing the question
that | give, you can do the ordinary

mathematical questions?”

SP1 : “Yes, because... the question that you give
is the basic concept, so for other
questions, if God wills, I can do it.”

It appears that SP1 was sure that by working on the
question the researchers gave (the mathematical
modeling question), SP1 could work on the ordinary
mathematical questions because the question the
researchers gave was basic concept, so SP1 was sure
that SP1 could work on other questions.

P : “Are you sure that by doing the question that
I give, you can do the ordinary mathematical
Questions?”

SP2 :“Yes, since your question does not only need
formula, but we can think about it. You
also teach with thinking, .. it does not have to be
related to formula.”

SP2 argued that the question the researchers gave
did not need formula, but SP2 could think about it. The
researchers understood the meaning of SP2’s statement,
namely that SP2 could do mathematics without
formulas, but based on thinking.

P : “Are you sure that by doing the question that
I give, you can do the ordinary mathematical
questions?”’

SP3  : “Yes, more stickier in my brain.”

It meant that the learning done by the researchers
made it easier for SP3 to remember the learning.

In the interview transcript, it can be seen that in
answering the question given by the researchers, the
answers of SP1, SP2 and SP3 had met the four learning
motivation indicators, namely the presence of
enthusiasm and motivation in learning; interesting
activities in learning, seriousness in learning, and
confidence in their own skills.

3.2. Discussions

This research aimed to determine the role or effect
of wvisual question-based mathematical modeling
learning on the learning motivation students grade V11.2
of SMP Adabiyah Palembang on the linear inequality
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with one variable material shown through the
questionnaire data, interview results, and observation
videos. After participating in learning with the visual
question-based mathematical modeling, it appears that
none of them had low learning motivation and the
dominant students had high learning motivation, namely
by 51.85%. The student learning motivation is generally
affected by several factors, namely factors originating
from the teacher and students [27]. One of the factor
coming from students is the learning environment. As
the learning process progresses, an active learning
environment can motivate students to study harder and
more active [28]. By comparison, the factors affecting
the student learning motivation are the interaction
between students and teachers and the selection of
learning models to be used [25]. Hence, the role of the
teacher is very crucial in choosing the learning models
and learning media to increase the students’ enthusiasm
for learning and make learning more meaningful.

By using the mathematical modeling, it could make
learning more meaningful and help students succeed in
mathematics lessons [9]. The visual Student Worksheet
(LKPD) used in this research used the context of
choosing a store, namely a minimarket or online store.
The selection of context was inspired by the research
conducted by Hoongland et all stating that the students
preferred the visual questions than the text questions
[16]. Visualization was also able to increase the
students’ understanding of the material being studied
[6]. Based on the results of interviews conducted with 3
students, they found learning with the mathematical
modeling interesting and exciting. From the interview
results, the researchers concluded that the three students
met the learning motivation indicators due to the
occurrence of each indicator in each student’s answer.

During the learning, it is seen that the students had
good attention when the learning process was carried
out. They also had the willingness to find and look for
visible information when they tried to work on Student
Worksheet (LKPD) given by the teacher and some of
them appear to be active when the learning took place.

4. CONCLUSIONS

Based on the discussion above, it can be concluded
as follows the visual question had the potential to
improve the quality of learning outcomes since the
student learning motivation increased. Secondly, the
visual question was in line with van de Halle's theory,
namely that it could be a starting point for
understanding the real problems. Thirdly, the visual
questions would make it easier for the students to learn
problem solving since it was easier to identify the
problems.
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