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The achievement of this study is to evaluate how successful the Realistic
Mathematics Education (RME)-based Students’ Worksheets (LKPD) are in
enhancing students' mathematical problem-solving abilities. This study adopts an
empirical study through experimentation design using a control group with
assessments before and after the intervention. The experimental group consisted of
36 students from Class X-E2, while the control group comprised 36 students from
Class X-E3. Data were collected using interviews, observations, and pretest and
posttest assessments to evaluate students' ability to determine solutions to problems
based on statistics. The method and focus of this research is that the use of RME-
based LKPD is more impactful to improving students' problem-solving skills than
learning without using RME-based LKPD. The study found that using RME-based
LKPD, which includes indicators focused on problem-solving skills, effectively
enhances students' problem-solving abilities. The conclusion is from a large number
of statistical tests: the Wilcoxon Marked Rank Test, which gives that the results for
the experimental and control groups have a significance level (sig. 2-tailed) less than
0.05; The U Mann-Whitney test, which also gives a value of 2 tails less than 0.05;
and the mean disparity test, which revealed an improvement in problem-solving skills
of 28.05 for the experimental group was evaluated in comparison to 11.39 for the
control group. These findings provide that the use of RME-based LKPD is more
effective in improving students' dilemma-solving skills than not using RME-based
LKPD.

Keywords: Problem-solving Ability, Learner Worksheet, Realistic Mathematics
Education.

1. Introduction

Mathematics education plays an important role in shaping students' cognitive skills and
analytical thinking. Ability to solve problems is a critical component of effective math learning
(Siahaan & Surya, 2018). Problem-solving is an important skill that requires not only
understanding of mathematical concepts, but also creativity, analytical thinking, and critical
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thinking skills. In order to solve mathematical issues and apply in real life, students need to have a
fundamental ability called problem-solving skills (Widyastuti & Airlanda, 2021). Problem-solving
ability has indicators, comprising: (1) grasping the issue; (2) devising the plan; (3) addressing the
problem; (4) reviewing the solution (Rizky & Marhaeni, 2023; Dwianjani et al, 2018).

Teachers must establish an environment that supports students' comprehension of mathematical
concepts and the development of efficient problem-solving techniques during the mathematics
learning process (Fitrah, 2017). In facing the demands of an ever-evolving era, innovative learning
approaches are key to ensuring that students can master mathematics well and be able to apply it
in everyday life (Hamdaniyah, 2023). A new learning strategy called Realistic Mathematics
Education (RME) places a strong emphasis on applying real-world circumstances to the study of
mathematics (Nurcahyono, 2023). Through the application of mathematics to common situations,
RME aims to provide students meaningful learning experiences (Ulya et al, 2019). Thus, RME not
only improves the understanding of mathematical concepts, but also strengthens students' ability
to solve problems by linking mathematics to everyday life.

Learner Worksheets (LKPD) have become one of the effective learning instruments in
supporting the mathematics learning process (Fannie & Rohati, 2014). By utilizing LKPD,
educators can design learning activities that are structured and varied, in accordance with the
learning principles to be achieved (Astuti & Sari, 2017). In the context of teaching mathematics,
the use of RME-based (LKPD) is one of the effective instruments in bringing this approach into
the classroom (Primasari et al, 2021). By using real situations or problems relevant to everyday
life, RME-based LKPDs are designed to provide students with concrete and contextualized
learning experiences, thus encouraging deeper understanding and better problem-solving skills
(Nisa et al, 2024; Hasanah et al, 2017)). This LKPD supports students in connecting mathematical
concepts with contexts that they are familiar with.

Previous research have proven that the application of RME-based LKPD can enhance students'
comprehension of mathematical ideas and problem-solving skills (Meika et al, 2023; Herlina et al,
2022). Similarly investigation is needed to thoroughly verify the effectiveness of RME-based
LKPD, mainly concerning its impact on college students' mathematical problem-solving talents. In
the future research, however, adjustments are needed to the curriculum applied in schools.
Therefore, this take a look at pursuits to decide whether RME-based totally LKPD improves
students' capabilities in fixing mathematical problems. The study will involve an experimental
design where one group of students will receive learning using RME-based LKPD, while another
group will receive conventional learning. Data will be collected through a test of mathematical
problem solving skills and lesson observations. Therefore, it is hoped that this study's findings will
not only significantly improve the creation of more efficient teaching strategies for mathematics,
but also enhance knowledge of how to apply the RME strategy to support students become more
effective at solving problems.. It is also expected to provide a foundation for the development of a
more relevant and effective mathematics curriculum in preparing students to face future challenges.

2. Methods
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This research utilizes an experimental approach, more especially, a design involving a control
group with measurements taken before and after the intervention. There were two separate class
used: the experimental group and the control group. The experimental class received instruction
using worksheets for students grounded in practical mathematics instruction. The study population
consisted of 72 students from classes X-E2 and X-E3. The sample selection was conducted using
purposive sampling technique, which is the selection of subjects based on certain characteristics,
such as learners with diverse intellectual abilities based on the advice of the teacher who teaches
mathematics in the class. The control group consists of the class that has the highest average score,
while the experimental group consists of the class that has the lowest average score. The underlying
assumption of this study is that if students with lower mean scores can improve their mathematical
problem-solving competence, then practical mathematics education-based totally learner
worksheets will prove effective for learning purposes. Therefore, class X-E2, which showed the
lowest average, became the experimental group, while class X-E3, with the highest average,
became the control group. The aim of this study is to enhance the abilities of students in solving
statistical problems by utilizing evaluations before and after the instruction, observations, and
interviews to collect data. According to the hypothesis, using RME-based LKPD will result in more
improvements in these skills than using non-RME-based LKPD. Data analysis using SPSS 26
begins with prerequisite tests, including the normality test and homogeneity test. If the prerequisite
tests were fulfilled, then the data analysis continued with parametric tests, including: (1) paired
sample T-test; (2) independent sample T-test; and (3) mean difference test. If the prerequisite tests
are not fulfilled, then the data analysis will continue with non-parametric tests, including: (1)
Wilcoxon Ranked-Signed Test; (2) Mann-Whitney U Test and (3) mean difference test. The
significance level used is 0.05. The following is a research flow table:
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Population Identification
&l studemts in the class that iz the obiact of research

Consultation with teacher
Dizcuzzad with the maths teacher to gain insight into the characteristics of the students.

Define Criteria for Selaction
The iteria were determined from the intellactual ability in mathematics bazad om the

initial ability test scora.
Sample Selection (Purpesive Sampling):
Baz:ad on the teacher's advice and predstermined oiteria, zalect sligible leamers to be the

rezearch zampla.

Confirmation of sample zelaction

Confirmation with the teacher to ensure that the sdlected leamers indesd match the desired
Data Collection

After the sampls iz zalacted, procesd tothe data collection stage with instruments, namaly
questionnaires and pre-test and post-test questions.

v

Analysing Data

3. Result and Discussion

The study produced the following result obtained using tools consisting of questions for both
pretest and posttest assessments of mathematical problem-solving ability on statistics material.
After administering the pretest and posttest questions, the researcher utilized SPSS 26 software to
analyze the effectiveness of Realistic Mathematics Education-based Learner Worksheets, followed
by detailing the testing procedures conducted:

Prerequisite Test Analysis

In order to conduct hypothesis testing describing the effectiveness of the product, the data
collected, which includes the experimental group's performance metrics from pretest and posttest
assessments and control classes, must fulfil two main assumptions: normality and homogeneity.

Table 1. Pretest and Postiest Normal Distribution Resulis

Data Significance Value Description
Experimental Class Pretest 177 Normal
Control Class Pretest 414 Nortmal
Experimental Class Posttest 046 Abnormal
Control Classes Posttest 000 Abnormal

The research data were examined with SPSS 26 software, using the Shapiro-Wilk normality
test using a significance value of 0.05. The hypotheses in this normality test are:
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H, : Data is not normally distributed

H, : Data is normally distributed

The significance value achieved must be more than 0.05 (>0.05) to assess whether the data
distribution follows a normal pattern. Table 1 shows that the posttest results of the experimental
and control classes are not normally distributed. This meant that H was accepted.

Table 2. Homogeneity Test Results

Data Significance Value Category
Pretest 0.194 Homogeneous
Post-test 0.830 Homogeneous

The Levene Statistic homogeneity test was used in the homogeneity test, which was
conducted using SPSS 26. The hypothesis in this homogeneity test are:
H, : Data is not homogeneous

H, : Data is homogeneous

Table 2 shows the outcomes of the homogeneity tests administered before and after to the
group undergoing the experiment and the group not exposed to the experiment. Based on the
requirement that the significance value be more than 0.05 (>0.05), the homogeneity of the data is
ascertained. Table 2 shows that there is homogeneity in the pretest and posttest results of
mathematical problem solving ability.

According to the results of the prerequisite exam mentioned above, there are anomalous but
homogenous data in the pretest and posttest results for both the experimental and control classes.
Thus, there was no passing score on the required exam. Hence, pretest and posttest data will be
investigated using non-parametric statistical tests and mean difference tests in order to ascertain
the efficacy of using student worksheets based on actual mathematics instruction.

Effectiveness Test

Wilcoxon Signed Rank Test

The Wilcoxon Signed Rank Test, a non-parametric test, assesses the average disparity
among paired samples and determines if there is an effect from the treatment applied. The test was
conducted using SPSS 26 software, and the results are presented below:

1. The Effect of Mathematics Learning Using Students' Worksheets on Mathematics Problem-
solving Ability
This examination utilized pretest and posttest data from the experimental group to
evaluate their mathematical problem-solving skills. The test results as illustrated in Table 3
provided below:
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Table 3. Experimental Class Test Resulis
Pretest Posttest Experimental Classes

Z -5.021

Asymp. Sig. (2-tailed) 0,000

Based on Table 3, since the significance level (2-tailed) is less than 0.05, it indicates
that there has been an enhancement in problem-solving abilities in the experimental group
both before and after the application of assessments based on Realistic Mathematics
Education. (LKPD).

2. The Effect of Learning Mathematics Without Using Realistic Mathematics Education-
Based Student Worksheets on Problem Solving Ability

This analysis that is being carried out, pretest and post data are a reference of the

control group to assess their problem-solving ability. The test results as illustrated in

Table 4 provided below.
Table 4. Control Class Test Results
Pretest Posttest Control Class
Z -4.765
Asymp. Sig. (2-tailed) 0,000

Based on point 4, since the significance level (2-tailed) is less than 0.05, it indicates
that there has been a notable enhancement in the control group's problem-solving
abilities both before and after the introduction of learning methods without RME-based
LKPD.

a. Mann-Whitney U Test

Mann-Whitney U Test is a statistical method that does not have to rely on parameter
assumptions, used to identify the effectiveness of different learning approaches in
enhancing students' problem-solving skills and interest in learning. This test will analyze
posttest data from both the control and experimental groups. SPSS 26 software will be
utilized to perform the Mann-Whitney U Test, examining the posttest results related to
problem-solving capabilities. The outcomes of this test regarding problem-solving skills
are shown in Table 5.

Table 5. Mann-Whitney Test Results
Post Test Resunlis

Mann-Whitney U Test 104,000
Wilcoxon W 770,000

Z -6,161

Asvmp. Sig. (2-tailed) 0,000

Based on table 5, it shows that sig. 2 tailed < 0.05, The conclusion that can be drawn is
that students' ability to determine problem-solving solutions will increase as a result of
learning using student worksheets than learning without using RME-based LKPD.
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b. Average Difference Test

In addition to further to using the Wilcoxon signed rank check and the Mann-Whitney
U check to assess effectiveness, a evaluation of the average improvement between the
experimental institution and the control group could be made. This assessment will use the
pretest and posttest data of problem fixing capacity. Table 6 presents the results of the
analysis of the distinction in common improvement between the pretest and posttest ratings
of trouble fixing capability:

Tahble 6. Statistics of Pretest and Posttesi Results

Aspects Experimental Classes Control Classes
Grad it av Prefest: 61,53 Pretest: 47 .08
Tade pount average Pasttest: 89,58 Posttest: 58.47
Average Increase 28.05 11,39

Table 6 shows that the control group recorded an increase in the average score of
11.39, while the experimental group had an average increase of 28.06. The results show
that the experimental class experienced a greater average increase in test results than the
control class. So, learning using LKPD based on Realistic Mathematic Education is more
effective to improve students' problem solving ability and learning motivation.

According to the findings of the effectiveness test conducted, it can be determined
that employing RME-based student worksheets enhances problem-solving skills. Figure 1
below illustrates the distinction in average improvement between pretest and posttest scores
for both the experimental and control groups.

Figure 1. Average Increase Difference
100,00

80,00
60,00
40,00
20,00

0,00

Experimental Class Control Class

M Pretest M Posttest

Figure 1 presented shows a significant improvement in the experimental class using
RME-based LKPD. This is because the RME-based LKPD contains problem-solving
indicators, namely: (a) understanding the problem; (b) plan the settlement; (c) resolving
problems; (d) re-check. According to these findings, the application of RME-based LKPD
effectively enhances students' problem-solving skills..
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Based on Table 6 or Figure 1, conclusion drawn is that the average increase in the
experimental class is greater relative to typical increase in the control class so that the use
of RME-based LKPD can improve students' problem-solving skills. These findings are
consistent with the research conducted by Herlina et al. (2022), which summarizes that the
use of RME-based LKPD improves students' problem-solving skills. Likewise, Siregar
(2021) “research stated that RME-based LKPD is quite effective in increasing students'
mathematical problem-solving skills”.

In general, according to the results, the use of RME-based LKPD significantly
enhances students' ability to solve mathematical problems. According to Putri's study
(2021), RME-based learner worksheets are effective in enhancing students' mathematical
problem-solving skills and can serve as valuable input in the mathematics learning process.
In the RME-based LKPD, the questions presented are in the form of contextual and real-
life problems that can stimulate students' capacity for resolving mathematical issues. In line
with the research conducted by Fadilah (2018), the RME-based LKPD received a positive
response from students so that the indicators or completeness of the set learning objectives
were achieved. Therefore, this study concludes that utilizing RME-based LKPD in
mathematics education effectively enhances students' mathematical problem-solving skills.

4. Conclusion

Based on this study, it can be concluded that using RME-based learner worksheets, which
incorporate problem-solving skill indicators, significantly enhances students' problem-solving
abilities. This conclusion is supported by statistical analyses, including the Wilcoxon Signed Rank
Test and the Mann-Whitney U Test, both of which yielded a significance level (sig. 2-tailed) of
less than 0.05. Additionally, the mean difference test revealed an increase of 28.06 in the
experimental group compared to 11.39 in the control group, indicating that learning with RME-
based worksheets was more effective in improving students' problem-solving skills than traditional
methods.
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