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The Effect of Inquiry and Problem-Based Learning
Models on Understanding of Mathematics Concepts
Viewed from Student Learning Motivation

Abstract

This study aims to find out The Effect of Inquiry and Problem-Based Learning (PBL) Models on
Understanding of Mathematics Concepts Viewed from Student Learning Motivation. The study employed
the quantitative research approach with a quasi-experimental design.Data obtained with the pattern of
pretest and posttest. Based on data analysis and discussion, it wasbe concluded that: (1) there is an
influence of Inquiry and PBL learning models on students' understanding of mathematical concepts. This
is because the Inquiry and Problem-Based Learning (PBL) model syntax can help students develop their
ability to understand mathematical concepts, (2) there is an effect of high learning motivation, moderate
learning motivation, and low learning motivation on students' understanding of mathematical concepts
after applying the learning model, (3) there is the interaction between the Inquiry learning model, the
Problem-Based Learning (PBL) learning model, and Direct Instruction (DI) with learning motivation in
influencing the ability to understand mathematical concepts. Therefore, mathematics teachers should pay
attention to students' learning motivation towards their abilities and apply Inquiry or Problem-Based
Learning (PBL) learning models that help increase students' understanding of mathematical concepts.
Keywords: inquiry, problem Based Learning, Mathematics Concepts, Learning Motivation

INTRODUCTION

Mathematics is a field of study that has a very important role in 21st-century learning (Dewantiet al.,
2020). Given the important role of mathematics, efforts to improve the mathematics teaching system have
always been a concern of many parties. According to Jonsson et al. (2014) and Wardhani (2008), one of
the general goals of mathematics education in schools is to understand mathematical concepts, explain
the interrelationships between concepts, and apply concepts or algorithms in a flexible, accurate, efficient,
and precise manner in understanding concepts. In line with this, reforms in centralized mathematics
education began to shift from teacher-centered to student-centered classroom teaching practices
(Legesseet al., 2020).

The ability to understand mathematical concepts is one of the important goals in learning
mathematics (Murizalet al., 2012; Abramovichet al., 2019; Allen et al., 2020). In addition, the National
Council of Teachers of Mathematics (Allen et al., 2020) also states that the vision of school mathematics
is based on students' learning mathematics accompanied by understanding. With an understanding of the
concept, students will try to find problems and solve them(Leong, 2013; Lin et al., 2017; Michael,
2015.,Minarniet al., 2016; Utamiet al., 2017).

In general, the ability of mathematics in Indonesia is low. Based on research that was conducted by
Astrianalet al. (2019) found problems with understanding concepts in learning mathematics. These
problems include students still having difficulty presenting a concept with various forms of representation,
for example, students still have difficulty understanding word problems, so students tend to still be wrong
in writing in the form of mathematical models. In addition, based on the results of the initial observations
that the researchers conducted on class Xl students at TanjungJabungTimur 1 Public High School on
March 4, 2022, it was found that student's understanding of concepts was still relatively low.

Several factors influence the low understanding of students’ mathematical concepts, namely
psychological factors that exist within individual students. Psychological factors will create a desire,
encouragement, and enthusiasm for learning, or move students to study more actively. These
psychological factors include learning motivation (Ketren&Jumroh, 2019). The motivation to learn




determines the extent of choice, involvement, effort, and persistence of students (Dornyei&Ushioda,
2011). “Learning motivation is one of the factors that influence learning effectiveness” (Hendrayana,
2017). “Mativation to learn makes a good contribution to understanding the concept. Students who have
high learning motivation, the higher mathematics learning outcomes” (Meshack, 2013).

To help students to be more active, teachers can make various changes or add new things in
teaching mathematics by trying to choose various learning models that can increase students'
understanding of mathematical concepts. By the explanation of Annajmi, (2016) which explains that the
teacher is a motivator and an example for students, what is done by the teacher will be imitated by
students. Therefore, the teacher must be professional in his field. Professional teachers must master the
subject matter and curriculum as well as know and be able to use learning models to maximize student
learning outcomes.

According to Yandaet al. (2019) and Gunuret al. (2019) that one way to help students understand
mathematical concepts as well as generate motivation is by applying the Inquiry learning model, this
model encourages an active role and supports student activity in understanding a material that leads to
expanding understanding of mathematical concepts rather than rote memorization. which leads to mere
mastery of formulas. Meanwhile &Risnawati (2008) explained that the Inquiry learning model is a learning
model that can improve students' understanding of mathematical concepts by involving students to be
independent, creative, and more active. The Inquiry learning model has main characteristics that
emphasize student activities to seek and find their answers to something in question so that they can
develop their potential such as thinking systematically, logically, and critically (Fatonahet al., 2016).

According to Daryanto (2010), “the Inquiry learning model emphasizes the development of
cognitive, affective, and psychomotor aspects in a balanced way”. With their learning style and can serve
the needs of students who have abilities above average. This is in line with Pratiwiet al. (2017) argument
that there are advantages to the Inquiry model, namely learning becomes meaningful and can be
embedded in the minds of students because students are allowed to do, try, and experience for
themselves and not even just be passive listeners, and the teacher does not only transferring knowledge
to students, but students are also directly involved in the learning process. This is supported by previous
research conducted by Warmi (2016), which stated that “learning using the Inquiry model is better than
the direct learning model”.

The other learning model that can be used to improve understanding of mathematical concepts and
students' learning motivation is the PBL model. According to research by Yandaet al. (2019) and
Handayani (2017), the PBL model is effective in increasing understanding of mathematical concepts as
well as arousing student motivation. Ariandy (2016) also found that the PBL model helps students to
increase their understanding of a concept. Arends (2012) also states that “the PBL model is a learning
model in which students are faced with authentic (real) problems that require an understanding of
concepts”.

Based on the explanation above, further research is needed. In line with this problem, the
researcher determined the research title, namely "The Influence of Inquiry and Problem-Based Learning
Models on Understanding Mathematical Concepts Given the Learning Motivation of High School
Students". Thus this study aims to (1) determine the effect of applying Inquiry, Problem-Based Learning,
and Direct Instruction learning models on students' understanding of mathematical concepts, (2)
determine the effect of learning motivation on students' understanding of mathematical concepts, and (3)
to determine the interaction between learning using the Inquiry, PBL, and Direct Instruction (DI) models
with learning motivation on the ability to understand students' mathematical concepts.

METHOD

The research method used is quantitative research, with the type of research used is Quasi-
Experimental. This is by what was stated by Sugiyono (2015) that a quasi-experiment is a study that is
close to a real experiment. This experimental research used the Nonequivalent Control Group Design.
Namely dividing the research group into an experimental group and a control group, then giving a
treatment, and after that giving a Posttest understanding of mathematical concepts. In experimental group
1 the Inquiry learning model was applied and in experimental group 2 the PBL model was applied to see
the ability to understand mathematical concepts a comparison group was needed without special
treatment, namely, the control group with Direct Instruction (DI) applied.



To determine the effect of the Inquiry and PBL learning models on the ability to understand
mathematical concepts in terms of students' learning motivation, the research design is used which is
contained in the following table:

Table 1 Research Design

Group Selection Pretest | Treatment Posttest
Experiment 1 (Inquiry) 0y X, 0,
Experiment 2 (PBL) 03 X, 0,
Control (Direct Instruction) Os - O

Information:

0., O3, Os: Pretest experimental group 1, experimental group 2, and control group
0,, 04, Og: Posttest experimental group 1, experimental group 2, and control group.
Xy: Treatment of Inquiry learning model

X,: Implementation of the PBL learning model

The instruments used in this study were learning devices, observation sheets, learning motivation
guestionnaire instruments, and mathematical concept understanding test instruments. The observation
sheets in this study consisted of two kinds, namely student observation sheets and teacher observation
sheets. Observation sheets are used to measure or assess the learning process, namely the activities of
students during learning and teacher activities during teaching. Filling in the observation sheet is done by
placing a check mark (V) in the answer column of the teacher and student observation sheet. Teacher
activity observation sheets are used to monitor teachers and measure the quality of teaching and learning
processes. The student activity observation sheet in this study consisted of student activity observation
sheets using the Inquiry, PBL, and DI learning models.

In addition to the observation sheet, another instrument used in this research is test questions. In this
study, the test used to determine the ability to understand students' mathematical concepts is a
description test. The concept understanding test is used when carrying out the Pretest and Posttest.
While the questionnaire used in this study was closed.

RESULT AND DISCUSS
Data on Student Learning Motivation
Data on students' learning motivation was obtained through a questionnaire on students' learning
motivation which was given at the beginning of learning in the experimental class |, experiment Il, and
control class. The results of the learning motivation questionnaire that has been filled in by students can
be presented in Table 2 as follows:
Table 2 Student Learning Motivation Questionnaire Results

Learning Learning Model

Motivation | Inquiry Percentage | PBL Percentage | DI Percentage
High 17 53,12% 15 50% 10 29,41%
Moderate 12 37,5% 9 30% 19 55,89%
Low 3 9,38% 6 20% 5 14,7%
Total 32 100% 30 100% 34 100%

Data Analysis Ability to Understand Mathematical Concepts
Data on students' conceptual understanding abilities were obtained from the results of the Posttest that
students worked on after being given treatment in the experimental class and the control class. The test
guestions given are about the material for sequences and series. Posttest data descriptions can be seen
in Table 3 below.
Table 3 Posttest Value Data Description Understanding Mathematical Concepts
Descriptive Statistics

N Mean [Std. Deviation [Minimum |[Maximum

INQUIRY 32 79.53 4.572 73 88
PBL 30 79.23 5.703 68 93




| o | 3 | 7582| 7.346 | 63 | 90 |

Based on Table 3 it can be seen that the minimum score in experimental class 1 is 73, in
experiment Il it is 68 and in the same control class it is 63. The maximum value in the experimental class
I, experiment Il, and control class is 88, 93, and 90 respectively. The mean value for class experiment |
was 79.53. The average value for the experimental class Il is 79.23. And the average value for the control
class is 75.82.

Normality test
Before entering into hypothesis testing, first, perform a prerequisite analysis test for the Posttest
value data by testing its normality and homogeneity. The normality test results for students' Posttest
scores are shown in the following table:
Table 4. Posttest Data Normality Test for Understanding Mathematical Concepts

One-Sample Kolmogorov-Smirnov Test

INQUIRY | PBL DI
N 32 30 34
Normal Mean 79.53] 79.23 75.82
Parametersa,b Std

o 4572 5.703| 7.346

Deviation
Most Extreme Absolute 147 112 146
Differences Positive 147 104 .092
Negative -.093 -.112 -.146
Test Statistic 147 112 .146
Asymp. Sig. (2-tailed) .078c| .200c,d| .064c

Based on the decision-making criteria, if the significance value is = 0.05 then HO is accepted, and
if the significance value is <0.05 then HO is rejected. The table shows that for the experimental class I,
experimental class Il, and control class the significance value is greater than 0.05. So it can be concluded
that HO is accepted, namely the Posttest value data for the experimental class |, experimental class II,
and the control class is normally distributed.

Homogeneity Test
After the data is tested for normality, then the Posttest data is tested for homogeneity. The results
of the homogeneity test of students' Posttest scores can be seen in Table 5 below:

Table 5 Posttest Data Homogeneity Ability to Understand Mathematical Concepts
Test of Homogeneity of Variance

ILevene
Statistic dfl df2 Sig.
JPost-Test Based on Mean 4.692 2 93 .011
Based on Median 3.523 2 93 .034
Ba_sed on the Median and with] 3523 > 27 819 034
adjusted df
Based on trimmed mean 4.699 2 93 011

Based on the decision-making criteria, if the significance value = 0.05 then HO is accepted, but if
the significance value is < 0.05 then HO is rejected. Based on Table 5 above, it can be seen that the
significance value is = 0.05, so HO is accepted, that is, the students' Posttest value data have the same or
homogeneous variance.



Test Dependent Sample T-Test

After carrying out the normality test and homogeneity test on the Posttest data, the dependent
sample t-test is then carried out. The results of the dependent sample t-test for the three classes can be
seen in Table 6 below:

Table 6 Dependent Sample T-Test
Paired Samples Test

Paired Differences
95% Confidence
Std. Interval of the
Std. Error [Difference Sig. (2-
Mean [Deviation Mean |Lower Upper t Df tailed)
Pair1  Pre-Test
Inquiry
-28.688 11.591| 2.049|-32.866 -24.509[-14.001] 31 .000
Post-Test
Inquiry
Pair2 Pre-Test PBL
Post-Test -29.567 10.631| 1.941]-33.536 -25.597[-15.233| 29 .000
PBL
Pair 3  Pre-Test DI
Post-Test DI | -23.147 13.324] 2.285|-27.796) -18.498]-10.130[ 33 .000

Based on decision making where the value of Sig. (2-tailed) = 0.05 then there is a significant
difference, otherwise if the value of Sig. (2-tailed) < 0.05 There is no significant difference in the Pretest
and Posttest data. It is known from Table 6 the dependent sample t-test above that for the experimental
class | the value of Sig. (2-tailed) ie 0.000 < 0.05. The experimental class Il got a Sig. (2-tailed) 0.000 <
0.05. The control class also got the same significance value as the experimental class | and experimental
class Il, namely Sig. (2-tailed) 0.000 < 0.05. Because it is known the value of Sig. (2-tailed) for the three
classes is 0.000 where the value is 0.000 <0.05, so it can be understood that there is a significant or real
difference between the Pretest scores and Posttest scores for understanding mathematical concepts.

N-Gain Test
In this study a gain normalization test or n-gain test was also carried out, this test aims to see the
effectiveness of using the Inquiry, PBL, and DI learning models for understanding mathematical concepts.
The results of the n-gain test can be seen in Table 7 below:

Table 7 N-Gain Test Results

Mean N- Category Effectiveness
Class Pre-Test 1P_g§: Gain% Normalized Category
Inquiry 50.84 79.53 58,36 Moderate Effective enough
PBL 49.67 79.23 58,73 Moderate Effective enough
DI 52.68 75.82 48,90 Moderate Effective enough

Based on the results of the N-gain test in Table 7, it can be seen that:

1. The results of the calculation of the N-gain test show that the average N-gain score for the
experimental class | with the Inquiry learning model is 58.36%. Based on the table of categories
for interpreting the effectiveness of N-gain in percent form, this value is included in the
moderately effective category.



2. The results of the N-gain test calculations show that the average N-gain score for experimental
class Il with the PBL learning model is 58.73%. Based on the table of categories for interpreting
the effectiveness of N-gain in percent form, this value is included in the less effective category.

3. The results of the calculation of the N-gain test show that the average value of the N-gain score in
the control class with the DI learning model is 48.90%. Based on the table of categories for
interpreting the effectiveness of N-gain in percent form, this value is included in the less effective
category. So, it can be understood that the class that was given the treatment of Inquiry and PBL
learning models was quite effective in increasing understanding of mathematical concepts while
classes with the DI learning model were less effective in increasing understanding of
mathematical concepts.

Hypothesis test
After fulfilling the assumptions for testing the hypothesis, then testing the hypothesis using a two-
way ANOVA test and further testing.Hypothesis testing using SPSS 25 software with a confidence level of
95%, if the significance level = 0.05 then HO is accepted. The results of testing the hypothesis using Two
Way ANOVA are as follows:
Table 8 Two-Way ANOVA Hypothesis Test Results

Tests of Between-Subjects Effects

Dependent Variable: Concept Understanding

Type Il Sum Mean Partial Etal
Source Jof Squares df |Square F Sig. [Squared

Corrected 2770.069a] 8 346.259] 34.138]  .000 758
Model
Intercept 404389.539] 1 |404389.539/39869.297 .000 .998
Model 115.826] 2 57.913 5.710 .005 116
Motivation 2293.757] 2 1146.878| 113.072 .000 722
Model 143.408| 4 35.852| 3535  .010 140
Motivation
Error 882.431| 87 10.143
Total 589590.000, 96
Corrected 3652.500| 95
Total

a. R Squared = .758 (Adjusted R Squared = .736)

Based on Table 8, the following results are obtained:

First Hypothesis

HO: There is no effect of applying the Inquiry and PBL learning models on the ability to understand
students' mathematical concepts.

H1: There is an effect of applying the Inquiry and PBL learning models to the ability to understand
students' mathematical concepts.

Second Hypothesis

HO: There is no effect of learning motivation on understanding mathematical concepts after applying the
learning model.

H1: There is an influence of learning motivation on students' understanding of mathematical concepts
after applying the learning model.

Third Hypothesis

HO: There is no interaction between the Inquiry and PBL learning models with learning motivation on
students' understanding of mathematical concepts.

H1: There is an interaction between the Inquiry and PBL learning models with learning motivation toward
students' understanding of mathematical concepts.

There is an interaction between the Inquiry and PBL learning models with learning motivation toward
students' understanding of mathematical concepts, it is necessary to carry out further tests, namely the



Tukey test. Tukey's test was carried out to see Tukey's follow-up test was carried out to find out the
differences in each class variable. Significant differences are marked with a * sign. The results of the
follow-up test from the two-way ANOVA test above are as follows:

Table 9 Class Variable Further Tests
Multiple Comparisons

Dependent Variable: Concept Understanding

95% Confidence
Interval
(J) ClassjMean Std. Lower| Upper|
(I) Class Code Code Difference (I-J) Error Sig. Bound Bound]
Tukey HSD Inquiry PBL 2979 .80936| .928 -1.6320 2.2279|
DI 3.7077% .78440[ .000 1.8373 5.5781
PBL Inquiry -.2979| .80936] .928] -2.2278 1.6320
DI 3.4098% .79776[ .000 1.5076 5.3120
DI Inquiry -3.7077% .78440, .000] -5.5781 -1.8373]
PBL -3.4098* .79776] .000] -5.3120 -1.5076
IBonferroni Inquiry PBL 2979 .80936| 1.000, -1.6778 2.2737
DI 3.7077% .78440[ .000 1.7929 5.6226
PBL Inquiry -.2979| .80936] 1.000] -2.2737 1.6778]
DI 3.4098* .79776[ .000 1.4624 5.3572
DI Inquiry -3.7077% .78440, .000] -5.6226 -1.7929
PBL -3.4098* .79776] .000] -5.3572 -1.4624

Based on observed means.
The error term is Mean Square(Error) = 10.143.
*. The mean difference is significant at the,05 levels.

In Table 9 it can be seen that:

1.

The average posttest results for students' understanding of mathematical concepts taught using
Inquiry and PBL learning models have a difference of 0.29 points, where students' understanding of
mathematical concepts taught using Inquiry learning is 0.29 points greater than students'
understanding of mathematical concepts taught with the PBL model.

The average post-test results for students' understanding of mathematical concepts taught using the
Inquiry learning model and the DI learning model have a difference of 3.70, where the student's
understanding of mathematical concepts taught using Inquiry learning is 3.70 points greater than the
participants' understanding of mathematical concepts students taught with the DI model.

The average posttest results for students' understanding of mathematical concepts taught by the PBL
model and the DI model have a difference of 3.40, where the understanding of mathematical concepts
of students taught by the PBL learning model is 3.40 points greater than the understanding of
mathematical concepts of students taught by the model DI learning.

DISCUSSION OF RESEARCH RESULTS

After testing and based on the results of the two-way ANOVA that has been carried out on the

results of the Posttest understanding of mathematical concepts of students in experimental class 1 after
being taught with Inquiry learning and experimental class 2 with PBL learning on the ability to understand
mathematical concepts, the significance value is 0.005 or <0.05, so HO is rejected and H1 is accepted, in
other words, there is an influence of the Inquiry and PBL learning models on students' understanding of
mathematical concepts. This is in line with the results of research that has been conducted by
Oktinasari&Prahmana (2020) which states that Inquiry learning prioritizes teachers guiding students to
find concepts through inquiry activities by asking initial questions and directing students in a discussion so



that the ability to understand concepts will increase. Furthermore, according to Tanjunget al. (2023) the
ability to understand concepts increases because in the experimental class, students are more involved in
the learning process and do more than just listen to the teacher's explanation so that learning is more
meaningful. Then according to Mohammad et al. (2016) stated that “learning models that use real
problems in everyday life have a good impact on the learning process. This is because learning is more
contextual and makes students more enthusiastic and able to discover the concepts of learning
mathematics for themselves”.

In experimental class 1 which uses the Inquiry learning model, the teacher starts the learning
activity by giving student worksheets to students with learning steps based on the Inquiry learning model
that has been compiled. This worksheet presents problems in everyday life related to material on
sequences and series. Learning is done by using the method of group discussion which is divided
heterogeneously. Using group discussions, it is hoped that students can support each other and
exchange information and can work together in solving problems according to the syntax of the Inquiry
learning model. Students use their learning abilities and experiences to find concepts according to the
learning steps that have been made on the worksheet.

In Inquiry learning, the ability to understand concepts can be developed at the stage of problem
orientation and formulating problems. In the problem orientation phase, students will understand the
problem given, and write down what is known, and what is asked of the problem. Then students will
explore ideas to get a method that can be used to solve the problem. Each student will have different
ideas to solve the problem. Then in the problem formulation phase, students will determine the most
suitable idea or method to solve the problem obtained from the previous stage. At this stage, students
formulate problems or questions related to the problem orientation stage that has been carried out. At this
stage, it trains students in the process of solving problems so that students can solve problems
systematically and get the right solution. At the stage of formulating the problem, the teacher presents a
problem by giving several daily life problems related to sequences and series that are often found in
Inquiry-based worksheets, then the teacher asks students to determine the purpose of the problem.

The next stage is the stage of making a hypothesis and exploration (gathering information or
data). At this stage, students make hypotheses that are by previous observations. Furthermore, the
teacher gives students the freedom to determine the method used to get a solution to a given problem
given the existing stimulations. This is in line with Noviwatiet al. (2023) who state “the advantages of the
Inquiry model in this stage which emphasizes the development of cognitive, affective, and psychomotor
aspects in a balanced way, so that inquiry learning is considered more meaningful; provide space for
students to learn with their learning style; is a strategy that is considered by the development of modern
learning psychology which is considered learning is a process of changing behavior thanks to experience;
can serve the needs of students who have abilities above average”.

The next stage is exploration (gathering information or data). At this stage, the teacher directs
students to use the information or data obtained to solve the problem. At this stage, the teacher also
guides students to be able to gather as much information as possible in solving the problems to be
solved. That way students will create solutions to the problems given and make conclusions for these
problems and to be presented later.

The next stage is testing the hypothesis and making conclusions. At this stage, the teacher
provides opportunities for students to present the results or solutions to existing problems. After the
students' presentations, the teacher guides the students to exchange opinions to evaluate the results of
the discussion and closes with the feedback given by the teacher for the student's work in completing the
worksheet. These Inquiry learning steps can involve active students in the learning process as well as
being able to improve their understanding of mathematical concepts. Overall learning has been running
according to the average percentage of implementation, which is more than 85%, so it can be concluded
that the Inquiry model is implemented in a good category.

In the experimental class using the PBL model, it was carried out with 5 steps or stages namely:
student orientation to problems, organizing students to learn, guiding individual and group investigations,
developing and presenting work, and analyzing and evaluating. In the early stages, namely the orientation
of students to the problem, the teacher provides worksheets with PBL stages which contain problems
related to sequences and series material, then at this stage the teacher asks students to understand the
problems in the worksheet and discuss them in their respective groups.

The next stage is to organize students to learn. The teacher encourages students to define and
find any information or facts related to the sequences and series on the worksheet, and the teacher will



help exemplify what information can be taken from various sources related to the problem on the
worksheet. By the opinion of Mustaffaet al. (2016) stated that their findings indicate a positive impact on
learning mathematics through PBL in schools. Learners deal with everyday life mathematical ideas. Thus,
learning mathematics at school becomes meaningful and allows students to improve their thinking skills.

In the stage of guiding individual and group investigations, the teacher encourages students to
obtain appropriate information, build ideas, and carry out experiments that can support completion
activities and understanding of concepts on worksheets. Then at the stage of developing and presenting
the results of the work, the teacher assists students in planning and preparing the results of their
discussions to share with other friends. And in the last stage, namely the stage of analyzing and
evaluating the process of understanding concepts, the teacher helps students to evaluate their
investigations and their processes. Do not forget that the teacher reinforces the material that has been
discussed so that students understand the concept of the material that has been studied.

In the entire learning process both in Inquiry and PBL classes, students seemed more active in
the process of learning activities. Students can work together and argue in solving problems or
completing worksheets that have been given. In addition, students are very enthusiastic about finding
information and learning resources in solving the problems that have been given. This is also in line with
research conducted by Marlianaet al. (2023), namely stating that the PBL model creates learning
conditions that are not teacher-oriented because it makes students more active in learning activities so
that after conducting research there is an influence of the PBL model on the ability to understand
students' mathematical concepts.

Inquiry and PBL learning affect the understanding of mathematical concepts because in this
learning syntax requires students to develop the ability to understand mathematical concepts that each
student has. This is in line with the opinion of Karimaet al. (2019) said that students' understanding of
mathematical concepts by using the Inquiry learning model is getting better. Also strengthened by the
opinion of Yusri (2018), Siaganet al. (2019) that in applying the PBL learning model students better
understand problems, plan problems, solve problems according to plan, and re-check or interpret
solutions. Meanwhile, different things happened in the control class with DI learning, the teacher became
a facilitator, and the learning process focused on delivering material from the teacher to the students.

After the learning process is carried out, students are then given Posttest questions which can
improve the ability to understand students' mathematical concepts. This is because students are asked to
solve problems with steps to understand mathematical concepts. Furthermore, students can use the
appropriate steps in solving the problems given, namely in the tenth question above, students have
written down the steps for solving the problem according to the indicators of understanding the concept.
Students provide answers by restating the concept of arithmetic sequences correctly and solving these
problems with correct calculations and finally students also complete them by restating the answers
obtained with the questions given.

In the learning process in the PBL class, namely experiment 2, the teacher also provided a
worksheet when PBL learning began. The worksheet provided is by the learning steps in the PBL model.
Based on the student's answers to question number six, it was found that students could restate the given
problem by rewriting the existing concepts in their sentences. Then students can classify problems with
the steps that will be taken to solve them. Furthermore, students can make plans to solve problems with
the concept of material for arithmetic sequences correctly. Students can use the right steps in solving
these problems with correct mathematical calculations. However, at the time of solving the problem,
students did not provide answers that match the problems given and did not state the answers obtained
with the existing questions. So, the ability of students on all indicators of understanding the concept has
not been fulfilled completely.

In the control class, students were also given worksheets according to DI learning. Students do
not understand the problem, make plans, and check again, but students immediately carry out plans or
implement strategies. Even so, students have been able to carry out completing answers slightly leading
to answers that might be correct. When compared between the experimental class and the control class,
the level of understanding of concepts in the experimental class is indeed superior to the control class, so
it can be seen that the Inquiry | and PBL learning models have a positive effect on students'
understanding of mathematical concepts.

Based on the description of the results of the completion of the Posttest students with indicators
of understanding mathematical concepts that are by the real world make it easier for students to solve the
problems given.According to Sumawati. (2010); Lanet al., (2021); Warinanginet al. (2019) in a study to



measure the ability to understand mathematical concepts students were given a concept understanding
test in the form of questions about the material being taught according to indicators of understanding the
concept. Therefore, a learning model is needed with a learning syntax that is by the indicators of
understanding the concept to improve the ability to understand students’ mathematical concepts. The
Inquiry and PBL learning model are appropriate. This was confirmed by Barbieriet al. (2022), and Bigiet
al. (2020) that the Inquiry learning model is a learning model that is oriented towards understanding
concepts. Whereas Hsu et al. (2018), and Retnawati (2018) that “PBL is a learning model that involves
students solving problems through the stages of the scientific method so that students can learn
knowledge related to these problems and at the same time have the skills to solve problems. From the
research above, the application of Inquiry and PBL learning models in learning is feasible to increase
students' understanding of mathematical concepts”.

In addition, based on the results of the two-way ANOVA that has been carried out on the Posttest
results of the ability to understand mathematical concepts of students in class XI IPA 1, XI IPA 2, and XI
IPA 3 after being taught with Inquiry, PBL, and DI learning, it is obtained that the significance value for
learning motivation is 0.000 (> 0.05), then HO is rejected. In other words, there is an influence of high
learning motivation, moderate learning motivation, and low learning motivation on student's ability to
understand mathematical concepts after applying the learning model. This is in line with research by
Diaz-Granados et al. (2022) that students with high motivation usually like to do mathematics. E. A.
Woulandariet al. (2018) and Bjorklund (2022) also state that learning motivation contributes to the ability to
understand students’ mathematical concepts. Furthermore, MaisyarohAgsyaet al. (2019) said that
learning motivation is a factor that causes the emergence of a desire from within students to carry out
learning activities without coercion to get maximum learning results.

According to Lugosi &Urible (2022), this is due to the enthusiasm of students in solving problems.
Students become more enthusiastic about solving problems if there is encouragement for students to
take action. This is also to the results of interviews with students regarding learning motivation contained
in the appendix. This shows that the ability to understand students' mathematical concepts is influenced
by learning motivation. Therefore, if students have maximum learning motivation, it is hoped that it will
also have a positive impact on their ability to understand mathematical concepts. Because with the
motivation to learn students will be motivated, interested, and more diligent in learning mathematics to
improve their ability to understand mathematical concepts.

Another fact obtained in this study is that based on the results of a two-way ANOVA that has
been carried out on the results of the Posttest students' ability to understand mathematical concepts and
learning motivation is high, medium, and low in experimental 1, experiment 2, and control classes. For the
interaction between the Inquiry, PBL, and DI learning models with high, medium, and low learning
motivation on the ability to understand mathematical concepts of students in all sample classes, the
significance value of the interaction between the learning model and learning motivation obtained a
significance of 0.01 or <0.05, so HO is rejected and H1 is accepted, in other words, there is an interaction
between the Inquiry, PBL and DI learning models with high, medium, low learning motivation in
influencing students' ability to understand mathematical concepts.

In the implementation of learning in the classroom, learning models with learning motivation have
a dependence on each other in influencing the ability to understand students’ mathematical concepts.
This is in line with Wulandariet al. (2018; Yunuset al., 2021) which says that learning motivation
contributes to the ability to understand students' mathematical concepts. That is, if learning motivation is
high, then the ability to understand concepts is also high, so learning motivation is one of the supporting
factors that cannot be ignored in achieving students' ability to understand mathematical concepts. This is
also reinforced by the statement of Deli (2015), and Corebimaet al. (2017) which state that Inquiry
learning can increase students' motivation to learn mathematics. Firmansyahet al. (2020), Sarmiento-
Rojas et al. (2022) stated that PBL learning can be an alternative model that can improve students'
mathematical solving abilities and learning motivation. This is because PBL learning prioritizes how
students solve problems using their knowledge.

Based on the results of research that has been done previously, this proves that the Inquiry and
PBL learning models and learning motivation can also affect the ability to understand mathematical
concepts. Based on the existing descriptions, it can be said that the learning model and learning
motivation are dependent on each other in influencing the ability to understand students' mathematical
concepts.



CONCLUSION
Based on data analysis and discussion, the following conclusions are obtained:

1. The average concept understanding ability of the experimental class | with the Inquiry learning model
was 79.53 and for the experimental class Il with the PBL learning model, the average was 79.23.
Whereas the control class with DI learning obtained an average of 75.82. This shows that the Inquiry
learning model produces a higher ability to understand mathematical concepts compared to the PBL
and DI learning models. Also, the results of data analysis obtained p — value 0.005 (< 0.05), then HO is
rejected or accepts H1 which means that there is an influence of Inquiry and PBL learning models on
students' understanding of mathematical concepts. This is because the Inquiry and PBL model syntax
can help students develop the ability to understand mathematical concepts. So learning that applies
the Inquiry and PBL learning models can be said to be feasible to use to improve the ability to
understand mathematical concepts.

2. The significance value for learning motivation was 0.000 (> 0.05), then HO was rejected. In other
words, there is an influence of high learning motivation, moderate learning motivation, and low
learning motivation on students' understanding of mathematical concepts after applying the learning
model. This is due to the enthusiasm of students in solving problems. Students become more
enthusiastic about solving problems if there is encouragement for students to take action.

3. Interaction between the Inquiry learning model, the PBL learning model, and DI with learning
motivation in influencing the ability to understand mathematical concepts. Based on the two-way
ANOVA test, the significance value of the interaction between the learning model and learning
motivation obtained a significance of 0.01 or <0.05, so HO was rejected and H1 was accepted. This
means that the ability to understand mathematical concepts is influenced by the learning model and
learning motivation carried out together. This is because the learning model and learning motivation
are dependent on each other in influencing the ability to understand students' mathematical concepts.

Consent
As per international standard or university standard, Participants’ written consent has been collected
and preserved by the author(s).
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