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INTRODUCTION

Abstract:

The purpose of this study was to determine whether there was
any influence of the Logan Avenue Problem Solving Heuristic
Model on the Mathematical Reasoning Ability of Class VIII
Students of Haruru Christian Middle School, Amahai District,
Central Maluku Regency.The method used in this study is a
quasi-experimental method that is tested quantitatively. The
population of this study was Class VIII class of Haruru Christian
Middle School, Amahai District, Central Maluku Regency. The
sampling technique used the Non-equivalent posttest only
control group design technique. Class VIII1 students as the
experimental class were given the Logan Avenue Problem
Solving Heuristic model treatment and students in class VIII2
as the control class were given the Direct Learning model
treatment. The calculation results obtained the average score of
students from the experimental class = 82.82, while the average
score of students from the control class = 58.6. Based on the
normality test and homogeneity test of the two groups, it was
found that the sample data were normally distributed and
homogeneous so that the t test was used to test the hypothesis.
The calculation results show t count =8.6975>t_table =2.02108
at a significance level of a = 0.05. Thus HO%is rejected” and “H1
is accepted”. It means “There is an Influence of the Heuristic
Logan Avenue Problem Solving Model on the Mathematical
Reasoning Ability of Class VIII Students of Haruru Christian
Middle School, Amahai District, Central Maluku Regency.

Education plays a crucial role in improving the quality of human resources, which serve
as a benchmark for a nation's progress and prosperity (Fajartriani et al. 2024). Therefore,
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education begins at birth and continues through formal education. The school environment is
the primary learning environment in formal education, fostering interaction between students
and educators throughout the learning process (Pakaya and Posumah 2021).

Mathematics education in schools is aimed at students having reasoning skills,
especially when solving problems in mathematics (Sumartini 2015). Hermawan and Hidayat
2018) stated that one of the tendencies that causes students to fail to master the main topics in
mathematics is that students do not understand and use good reasoning in solving the problems
given (Ovadiya 2025; Yang et al. 2023). Reasoning ability is one of the competencies that must
be possessed by students.

Regarding reasoning, the National Council of Teachers of Mathematics states that in
implementing mathematics learning, teachers must pay attention to five mathematical abilities,
namely: connections, reasoning, communication, problem solving, and representations (Mundy
2000). The teacher's task is to be able to improve reasoning skills in mathematics learning to
align with curriculum objectives (Choppin et al. 2022). The goal of the 2013 Curriculum is that
students are expected not only to be able to apply concepts, but more so to how those concepts
can be applied in various situations, and students' ability to reason and argue about how the
problem can be solved (Winarti 2015). Therefore, if reasoning skills are not developed, it will
give rise to students' understanding that mathematics material is only learned through a series
of procedures and imitating examples without understanding their meaning and benefits (Gee
2020).

Research results (Sumartini et al. 2016) found that the lowest average percentage
achieved by Indonesian students was in the cognitive domain at the reasoning level, namely
17%. Many factors influence this, one of which is the use of learning models. Therefore,
teachers have a role in developing mathematical reasoning skills in students using the learning
methods and approaches used. One learning model that can improve students' reasoning skills
is the Logan Avenue Problem Solving — Heuristic. The basic concept of this model is to present
open-ended problems to students where one student wants to know something about solving
the problem so that other students also understand the problem (Aritonang and Sutopo 2022).
In the LAPS-Heuristic model, learning activities tend to be student-centered, where students
are given the opportunity to construct their own knowledge. (LAPS)-Heuristic is a learning
model that guides students in solving problems by asking questions such as what the problem
is, are there alternative solutions, is it useful, what the solution is, and how best to do it.

Polya in (Rasyid 2014) states that "an important part in the form of a series of questions
that are guidelines for finding solutions to problems is the selection of problem-solving
strategies that are equipped with applying: (1) reading and understanding the situation; (2)
exploring ideas; (3) choosing a strategy; (4) looking for solutions; (5) checking to see if it is a
solution to the problem. The importance of students working to solve problems allows students
to be analytical in making decisions in their lives. If students are trained to solve problems,
students automatically have the ability to collect relevant information, analyze information, and
realize how necessary it is to re-examine the results that have been obtained.

Based on the results of the author's interview with a mathematics teacher at Haruru
Christian Middle School, Amahai District, Central Maluku Regency on February 12, 2022, the
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author found that students had difficulties in the mathematics learning process, especially in
mathematical reasoning abilities. This was encountered by the teacher during the classroom
learning process. Indicators indicating students' low mathematical reasoning abilities can be
found from several problems that occurred, namely: (1) students had difficulty presenting
mathematical statements orally, in writing, or with pictures or diagrams; (2) students had
difficulty providing reasons or evidence for several solutions; (3) students had difficulty
manipulating and proposing conjectures; (4) students had difficulty drawing logical conclusions
from a statement. Based on the description above, the researcher is interested in conducting a
study entitled "The Effect of the Heuristic LAPS Model on the Mathematical Reasoning
Abilities of Grade VIII Students at Haruru Christian Middle School, Amahai District, Central
Maluku Regency."

METODE

This study employed a quasi-experimental design using a posttest-only control group
design to examine the effect of the Logan Avenue Problem Solving—Heuristic (LAPS-
Heuristic) learning model on students' mathematical reasoning ability. The design was selected
because the existing classroom structure did not permit random assignment of individual
participants while allowing comparison between an experimental and a control group under
authentic classroom conditions.

The research was conducted at Haruru Christian Junior High School, Central Maluku
Regency, Indonesia, during the 2024/2025 academic year. The study involved 42 eighth-grade
students distributed into two intact classes selected through purposive sampling. Class VIII-A
(n = 21) served as the experimental group and received instruction using the LAPS-Heuristic
learning model, whereas Class VIII-B (n = 21) served as the control group and was taught using
conventional direct instruction. Both groups studied the same mathematics topics over an
equivalent instructional period delivered by the same teacher to minimize instructor-related
bias.

The independent variable was the implementation of the LAPS-Heuristic learning
model, while the dependent variable was students' mathematical reasoning ability. Learning
activities in the experimental class followed the LAPS-Heuristic syntax, which emphasizes
identifying problems, generating alternative solution strategies, selecting appropriate heuristics,
implementing solutions, and evaluating the obtained results. In contrast, the control group
received teacher-centered instruction through explanation, demonstration, and guided practice.

Mathematical reasoning ability was assessed using an essay-based achievement test
developed according to the reasoning indicators specified in the Indonesian mathematics
curriculum, including mathematical representation, logical argumentation, justification of
solution procedures, and conclusion drawing. Prior to implementation, the instrument
underwent expert validation to establish content validity, and a pilot test was conducted to
evaluate item validity and reliability before being administered in the main study.

Data were analyzed using IBM SPSS Statistics version 26. Descriptive statistics were
first calculated to summarize students' mathematical reasoning performance. Assumptions of
normality and homogeneity of variance were subsequently examined using the Shapiro—
Wilk and Levene's tests, respectively. Following confirmation that the assumptions were
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satisfied, an independent-samples t-test was performed to determine whether significant
differences existed between the experimental and control groups. Statistical significance was
established at p < 0.05.

RESULT AND DISCUSSION

In this study, learning took place in two sessions in both the experimental and control
classes. At the final meeting, after the learning session, a mathematical reasoning ability test
was administered. The mathematical reasoning ability test consisted of four questions, which
were validated by a validator. The research instrument used in this study was a learning
implementation observation sheet, consisting of two learning models: the Logan Avenue
Problem Solving (LAPS) — Heuristic model and the conventional (Direct Learning) model.
Both learning models used observation sheets for the teacher and students, respectively. The
observation sheets were administered during the learning process. The results of the
mathematical reasoning ability test of class VIII1 students at Haruru Christian Middle School,
Amabhai District, Central Maluku Regency, using the Logan Avenue Problem Solving (LAPS)
— Heuristic model are shown in Tables 1 and 2 below.

Table 1. Criteria for Mathematical Reasoning Ability of Students in the Experimental Group

Mathematical Reasoning Category Frequency Percentage (%)
Ability Score
81-100 Very good 12 71
61-80 Good 5 29
41-60 Pretty good 0 0
21-40 Not enough 0 0
<21 Very less 0 0

From Table 1 above, it can be seen in the criteria for mathematical reasoning ability that
the very good category consists of 12 students with a percentage of 71%, the good category
also consists of 5 students with a percentage of 29%, there are no students with a fairly good
category with a percentage of 0%, there are no students with a less category with a percentage
of 0%, and there are no students with a very less category with a percentage of 0%. Data on
students' mathematical reasoning ability scores using the Logan Avenue Problem Solving
(LAPS) - Heuristic model (Experimental Class). From the reasoning ability scores of the
experimental class taught using the Logan Avenue Problem Solving (LAPS) - Heuristic model,
the highest score is 94 and the lowest score is 75. The average of the calculation of students'
scores is 82.82 with a standard deviation of (s) 6.64 and a variance of 44.15 with a sample size
of 17 students.

Table 2. Criteria for Mathematical Reasoning Ability of Students in the Control Group

Mathematical Reasoning Category Frequency Percentage (%)
Ability Score
81-100 Very good 0 0
61-80 Good 11 44
41-60 Pretty good 14 56
21-40 Not enough 0 0
<21 Very less 0 0
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From Table 2 above, it can be seen in the criteria for mathematical reasoning ability that
there are no students in the very good category with a percentage of 0%, the good category
consists of 11 students with a percentage of 44%, the fairly good category of 14 students with
a percentage of 56%, there are no students in the less category with a percentage of 0% and
there are no students in the very less category with a percentage of 0%. Data on students'
mathematical reasoning ability scores using the Direct Learning model (Control Class). From
the mathematical reasoning ability scores of the control class taught using the Direct Learning
model, the highest score was 75 and the lowest score was 44. The average of the calculation of
students' scores was 58.6 with a standard deviation of (s) 10.07, and a variance of 101.41 with
a sample size of 25 students.

The detailed results of the descriptive test of the experimental class and control class
are presented in Figure 1 below.

100
80 1
601 O highest score
401 E lowest score
201 O calculation of students' scores
0 4

Control
Group

Figure 1. Descriptive Test Results of the Experimental Class and Control Class the
Mathematical Reasoning Ability

The data in Figure 1 presents a comparison of students' mathematical reasoning ability
scores between two groups: an experimental class and a control class, each taught using a
different learning model. The experimental class, taught using the Logan Avenue Problem
Solving (LAPS) - Heuristic model, consisted of 17 students. In this group, the highest score
achieved was 94, while the lowest recorded score was 75, indicating that all students performed
within a relatively high range. The average score for the experimental class was 82, reflecting
strong overall performance and indicating that most students were able to effectively
understand the material under this teaching approach. In contrast, the control class, taught using
the Direct Instruction model, consisted of 25 students. The highest score in this group was 75,
while the lowest score was 44, indicating a much wider spread in student performance. The
average score for the control class was 58.6, significantly lower than that of the experimental
class. Based on these descriptive statistics, the experimental class showed better performance
than the control class both in terms of the highest score achieved and the overall average, which
indicates that the LAPS-Heuristic model may be more effective than the Direct Learning model
in improving students' mathematical reasoning abilities.

Hypothesis Analysis

Before conducting the hypothesis test, analysis requirements were first tested, namely
data normality and homogeneity tests. A normality test was performed on a set of data to

Al-Musannif, Vol. 8, No. 1 (2026) | 175



The Influence of the Logan ... | Dahlan, dkk.

determine whether the data population obtained was normally distributed or not. Data normality
testing was performed using the Lilliefors test. The test results showed L_hitung <L _tabel for
both groups. In conclusion, the data were normally distributed at a significance level (o) = 0.05.
The homogeneity test was conducted to obtain the assumption that the research samples
originated from the same conditions. This homogeneity test analysis used the Fisher Exact Test.
The calculation results showed F(count) = 0.4354 > F(table) = 2.09, so it can be concluded that
the mathematical reasoning ability data for both data groups have homogeneous variance at a
significance level of a = 0.05.

The hypothesis of this research is that there is an influence of the Logan Avenue
Problem Solving (LAPS) — Heuristic model on the mathematical reasoning ability of Class
VIII1 Students of Haruru Christian Middle School, Amahai District, Central Maluku Regency”.
The calculation results show that t count = 8.6975 >t table = 2.02108 at a significance level
of a = 0.05, thus HO is rejected. This means that the mathematical reasoning ability of students
in the experimental group is significantly different from the mathematical reasoning ability of
students in the control class.

These findings are supported by (Rasyid 2014) who found that the average
mathematical reasoning ability score of students in the experimental class was 22.39 with a
standard deviation of 3.36. In the control class, the average mathematical reasoning ability score
of students was 18.95 with a standard deviation of 3.68. The test concluded that there was a
significant difference between the mathematical reasoning abilities of students in the
experimental class and the control class. According to (Aritonang and Sutopo 2022), the
learning process that students had gone through in the experimental class who were given the
Logan Avenue Problem Solving (LAPS)-Heuristic learning model showed an increase in
learning activities in the classroom. This increase had an impact on the learning process,
students were more active in each lesson, and interaction between students also increased.
Students noted important things and informed their group mates, collaborated with each other
during the learning process, and discussed solving problems together. In contrast to the control
class, students simply came, sat, listened, took notes, and memorized the material.
Consequently, they were given less opportunity to develop their ideas to solve the problems
presented. Consequently, their mathematical reasoning skills were low. This was evident when
students were given problems that differed from those previously given by the teacher, they
struggled to solve them. This was because they lacked understanding of the problem/problem;
they were simply accustomed to memorizing the problem. Furthermore, when students were
asked to create mathematical models from word problems, most of them failed to understand
them, and when asked to explain their work, many remained confused. Consequently, their
learning outcomes were low. Furthermore, the learning process was monotonous and
disengaged students. Researchers found that some students were unenthusiastic about
completing the practice problems given by the teacher. This was because they did not
understand the material presented by the teacher (Ridha 2017).

CONCLUSION
This study demonstrates that the Logan Avenue Problem Solving—Heuristic (LAPS-
Heuristic) model significantly enhances the mathematical reasoning ability of Grade VIII
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students compared with conventional direct instruction. Students who learned through the
LAPS-Heuristic model achieved substantially higher mathematical reasoning scores than those
in the control group, indicating that structured heuristic problem-solving activities effectively
promote students' abilities to analyze mathematical situations, construct logical arguments,
evaluate alternative solution strategies, and draw valid conclusions. These findings confirm that
student-centered learning environments emphasizing inquiry, collaboration, and reflective
problem solving are more effective in fostering mathematical reasoning than teacher-centered
instructional approaches.

The findings contribute to mathematics education by providing empirical evidence that
the LAPS-Heuristic model is a promising pedagogical approach for strengthening higher-order
reasoning skills at the junior secondary level. The model encourages active student engagement
and systematic reasoning processes that are consistent with current curriculum expectations for
developing critical and analytical thinking competencies. Consequently, mathematics teachers
may consider integrating the LAPS-Heuristic model into classroom instruction to improve
students' reasoning performance and problem-solving capabilities.

Nevertheless, this study has several limitations. The research employed a quasi-
experimental posttest-only design involving students from a single school with a relatively
small sample size, limiting the generalizability of the findings. Future studies should include
larger and more diverse samples, adopt longitudinal or mixed-methods approaches, and
examine the effectiveness of the LAPS-Heuristic model across different mathematical topics,
educational levels, and learning environments. Further investigations may also explore its
impact on other higher-order thinking outcomes, such as critical thinking, creativity,
mathematical communication, and metacognitive skills.
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