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Abstract: Enhancing Fourth-Grade Elementary Students Mathematical Reasoning Skills
Through the SAVI Model. Objective: This study aimed to evaluate the impact of the Somatic,
Auditory, Visual, Intellectual (SAVI) model on the mathematical reasoning skills of fourth-grade
students in the context of fractions and to compare its effectiveness with the Numbered Heads
Together (NHT) cooperative learning model. Methods: A quantitative research approach with a
quasi-experimental design was adopted. The study population comprised 100 fourth-grade students
at SD Muhammadiyah Bogor, from which 50 students were selected through purposive sampling.
Class IV A served as the experimental group, employing the SAVI model, while Class IV B acted as
the control group, utilizing the NHT model. Data collection was conducted through validated pretests
and posttests using a mathematical reasoning test with established reliability. Findings: The data
analysis indicated a significant improvement in the mathematical reasoning abilities of the experimental
group, which achieved a “very good” category. In contrast, the control group using the NHT model
reached only a “satisfactory” category. Statistical analysis produced a t-value of 13.416, exceeding
the critical t-value, with a significance level below 0.05. Conclusion: The findings conclude that the
SAVI model significantly enhances the mathematical reasoning skills of fourth-grade students in the
context of fractions at SD Muhammadiyah Bogor.
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 INTRODUCTION
Mathematical reasoning is an essential skill

for the 21st century, necessary not only in
mathematics education but also in daily life to
solve complex problems logically and
systematically. However, various studies indicate
that students’ mathematical reasoning abilities
remain relatively low. Ahmad, et al., (2024) found
that only about 17% of students in Indonesia
could demonstrate a higher level of mathematical
reasoning, reflecting a significant gap in mastering
this skill. This low level of reasoning is caused by
several factors, including teaching methods that

fail to promote critical thinking, insufficient use of
technology as an interactive learning medium, and
a lack of opportunities for students to practice
problem-solving in real contexts. These conditions
highlight the need for innovative teaching
approaches integrated with technology to
enhance students’ logical thinking and critical
problem-solving skills, enabling them to face the
increasingly complex challenges of the world.

In an era of rapid global development,
learning approaches that integrate cognitive
development and student engagement have
become urgent. Traditional methods often fail to
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foster deep understanding and critical thinking,
making innovation in teaching strategies essential
Abidin, et al., (2020). One promising approach
is the SAVI model (Somatic, Auditory, Visual,
Intellectual), which combines various learning
modalities to stimulate thinking and enhance
student engagement. Ayal et al. (2016) found that
the SAVI model effectively accommodates
different learning styles through physical
movement, auditory stimulation, visual input, and
intellectual challenges, creating a more holistic
learning experience. Furthermore, Biagioli (2020)
found that the SAVI model can enhance students’
mathematical reasoning through interactive and
comprehensive learning experiences. However,
while its effectiveness has been proven in
traditional classrooms, research on the application
of the SAVI model in digital learning
environments, especially in Indonesian elementary
schools, is scarce. This gap presents a significant
opportunity to develop digital learning tools that
can optimize the implementation of the SAVI
model, making it more relevant in the context of
modern education (Abosalem, 2016).

The urgency of this research lies in the need
to adapt to the evolving digital learning
environment, especially with the increasing use
of technology in education. According to BPS
(2020), the percentage of students accessing
online learning platforms surged to 74.17% during
the pandemic, reflecting a major transformation
in teaching methods. Despite technology
becoming an integral part of education, many
students still face challenges in mastering complex
mathematical concepts. This is often due to a lack
of mastery of models that integrate digital learning,
which can facilitate the development of their
critical thinking and mathematical reasoning skills
(English et al., 2022).

Mathematical reasoning is a crucial skill that
requires active student participation in the learning
process. Davidson et al. (2019) revealed that
active learning methods, such as group

collaboration and interactive problem-solving,
tend to improve students’ performance in
mathematical reasoning tests. However, these
methods are often not flexible enough to
accommodate diverse learning styles. In this
context, the SAVI model offers a solution with
its holistic learning approach, combining physical,
auditory, visual, and intellectual aspects to create
a more effective learning experience (Melhuish
et al., 2020).

Although the SAVI model has proven
effective in traditional learning settings, its
application in digital contexts remains
underexplored, particularly at the elementary
education level. This gap is significant, given the
current curriculum’s focus on developing Higher-
Order Thinking Skills (HOTS), where students
are required to analyze, evaluate, and create,
rather than just recall information (Öztürk &
Sarikaya, 2021). Previous research has shown
that technology-based learning can enhance
students’ cognitive skills, but the specific impact
of the SAVI model on mathematical reasoning in
digital environments has not been thoroughly
explored. By leveraging the strengths of the SAVI
model and integrating it into digital learning
platforms, this research aims to address this gap
while contributing to the development of more
adaptive, effective, and relevant teaching methods
in the modern educational landscape.

Current research focuses primarily on the
application of the SAVI model in face-to-face
learning, without considering how this model can
be adapted for digital platforms, even as
education becomes increasingly digitized. The
integration of technology with traditional teaching
methods is crucial for creating more engaging and
effective learning experiences. Salam et al.,
(2019) stated that while technology can enrich
learning, its effective use in mathematics education
to develop mathematical reasoning skills remains
limited. This highlights the gap in research
connecting digital technology with existing
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pedagogical approaches. Several studies have
explored the use of the SAVI model to enhance
critical thinking and mathematical reasoning skills,
but most of these studies have been conducted
in conventional learning settings, which have not
fully explored the potential of digital platforms.
In this digital age, the use of learning technologies
can create more dynamic and interactive
experiences, allowing students to become more
actively engaged in learning. Noviarsyh et al.,
(2019) found that the use of technology in
mathematics education can enhance student
motivation and engagement, but no research has
yet combined the SAVI model with interactive
digital platforms, such as web-based learning
applications. Additionally, a lack of deep
understanding about how digital SAVI-based
models can improve mathematical problem-
solving skills in a more personalized and student-
specific manner remains a challenge. Many studies
show that collaborative learning strategies, such
as those found in the SAVI model, are effective
in improving problem-solving skills. However, to
accommodate diverse learning styles, there is an
urgent need to adapt the SAVI model within
digital environments to allow each student to learn
in a more personalized way (Cizek & Lim, 2023).

This study aims to develop and test a digital
SAVI model as an innovative approach to
improve mathematical reasoning in elementary
school students. In an increasingly digitized
educational world, technology provides
opportunities to integrate the somatic, auditory,
visual, and intellectual elements found in the SAVI
model with technology-based learning tools, such
as interactive learning applications and
educational games. This approach aims to create
a more dynamic and engaging learning
experience, where technology is not only used
to deliver content but also to activate student
participation in deeper learning processes through
various means, such as physical movement,
discussions, visualizations, and critical thinking.

By adding simple digital elements to the SAVI
model, such as instructional videos for visual
learning or interactive apps for intellectual
activities, students can engage with the content in
a more personalized and stimulating way.

One main focus of this research is the
development of Higher-Order Thinking Skills
(HOTS) in students for solving mathematical
problems, which has become increasingly
important in the current educational curriculum.
Through the application of the digital SAVI model,
it is hoped that students will become more
engaged in mathematics learning that not only
emphasizes concept mastery but also the skills
of analysis, evaluation, and creation. This study
seeks to demonstrate that the SAVI model,
integrated with technology, can provide a more
personalized learning experience that aligns with
diverse learning styles and individual student
needs.

The uniqueness of this study lies in the
combination of proven pedagogical methods,
such as SAVI, with advancements in educational
technology. This enables the creation of a more
holistic learning environment that can facilitate the
improvement of mathematical reasoning and
problem-solving skills, as well as support the
development of HOTS in students. This model is
expected not only to enhance mathematical skills
but also to open up opportunities for further
research on the use of technology in education,
with a more flexible and engaging approach
(Ahmad et al., 2020).

Moreover, this study aims to evaluate the
extent to which the digital SAVI model influences
the development of mathematical reasoning in
students and how this model supports the
development of more complex mathematical
problem-solving skills. The results of this study
are expected to make a significant contribution
to the development of more engaging and effective
mathematics teaching methods, which can be
widely implemented in Indonesian schools. Thus,
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this study is not only relevant in the context of
improving the quality of mathematics education
but also provides broader insights into how
technology can optimize teaching strategies in the
digital age.

 METHOD
Participants

This study involves fourth-grade students
from Muhammadiyah Bogor Elementary School.
The total population of students in this grade is
100. From this population, a sample of 50
students will be selected using purposive sampling.
The selection criteria ensure that the students have
similar academic levels and have not previously
been exposed to the SAVI model or any
structured mathematical reasoning training. The
participants will be divided into two groups of
equal size, with 25 students assigned to the
experimental group and 25 to the control group.

Research Design and Procedures
The research employs a quasi-experimental

design with a non-equivalent control group. The
experimental group will receive treatment using
the SAVI (Somatic, Auditory, Visual, Intellectual)
model, while the control group will use the
Numbered Heads Together (NHT) model. The
study will proceed as follows:

Group Selection: The experimental and
control groups will be drawn from different classes
within the school. Efforts will be made to ensure
that the two groups are comparable in terms of
mathematical abilities and socio-demographic
backgrounds.

Pre-Test: Both groups will undertake a
pre-test designed to assess their initial
mathematical reasoning skills in fractions. This test
will establish a baseline for subsequent
comparisons.

Treatment: The intervention will span five
sessions, each lasting 45 minutes: Session 1: Both

groups will be introduced to fraction concepts.
The experimental group will engage in activities
based on the SAVI model, incorporating physical
movement, auditory cues, visual aids, and
intellectual challenges. The control group will
engage in group discussions using the NHT
model. Session 2: Students will explore fraction
concepts further. The experimental group will
engage in interactive problem-solving activities,
while the control group will collaborate through
NHT-based discussions. Session 3: Both groups
will apply fractions to real-life scenarios. The
experimental group will incorporate technology
into their activities, while the control group will
participate in structured group discussions.
Session 4: Students will practice adding and
subtracting fractions. The experimental group will
continue using SAVI techniques, and the control
group will rely on peer discussions within the NHT
framework. Session 5: The final session will
consolidate fraction concepts through group
challenges, with the experimental group utilizing
SAVI-based activities and the control group
completing tasks through the NHT model.

Post-Test: After the treatment, a post-test
will be administered to evaluate improvements in
the students’ mathematical reasoning skills.

Instruments
The study employs written tests to measure

mathematical reasoning skills. The test items,
designed to evaluate the students’ understanding
of fractions, are adapted from validated sources.
The content covers four key indicators:

1. Drawing logical conclusions from real-life
problems.

2. Providing explanations using models, facts,
properties, and relationships of fractions.

3. Estimating answers and solution processes for
solving problems related to daily life.

4. Constructing valid arguments from fraction-
related problems.
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The instruments’ validity will be established
through expert review, while reliability will be
assessed using Cronbach’s Alpha to ensure
consistency across the test items. Examples of
questions include: Fractions in Sharing Cake:
Sarah has 1/2 of a cake and wants to share it
equally with her friend. Students are required to
determine the fraction of the cake each person
will receive by dividing the 1/2 cake into two
equal parts. Fractions in Sharing Pizza: A pizza
is cut into 8 equal slices. If 3 slices are eaten,
students must calculate the fraction of the pizza
that remains by subtracting the number of slices
eaten from the total.

Data Analysis
Descriptive and inferential statistical

methods will be used to analyze the collected

data. The descriptive statistics will summarize
students’ pre-test and post-test scores. Inferential
statistics, including paired t-tests, will be
conducted to compare the effectiveness of the
SAVI model against the NHT model in improving
mathematical reasoning skills. Effect size
calculations will be included to quantify the
intervention’s impact. Results will be presented
in narrative form, highlighting the changes in
students’ mathematical reasoning abilities
following the respective treatments.

 RESULT AND DISCUSSION
Pretest Results

The table presents the pretest results for
both the experimental group (SAVI) and the
control group (NHT). The mean score for the
experimental group was 58.93, with a standard

Table 1. Pretest result

Group Mean SD Sig. (2-tailed) 
Experimental (SAVI) 58.93 12.12 0.097 
Control (NHT) 56.27 11.84  

Figure 1. Pretest result

deviation of 12.12, while the control group had a
mean of 56.27 and a standard deviation of 11.84.
The significance value (p-value) of 0.097 is
greater than 0.05, indicating that there is no
statistically significant difference between the two
groups before the treatment. This suggests that

the participants in both groups had similar initial
abilities, which allows for a fair comparison of
the impact of the teaching methods after the
intervention.

Posttest Results
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Table 2. Posttest result

Group Mean SD Sig. (2-tailed) 
Experimental (SAVI) 78.47 10.23 0.001 
Control (NHT) 68.20 11.17  

Figure 2. Posttest result

The posttest results show a significant
difference between the experimental and control
groups. The experimental group, which used the
SAVI model, had a mean score of 78.47 with a
standard deviation of 10.23, while the control
group using the NHT model scored an average
of 68.20 with a standard deviation of 11.17. The
significance value (p-value) of 0.001 is less than

0.05, indicating that the difference between the
two groups is statistically significant. This suggests
that the SAVI model had a positive impact on
the students’ learning outcomes compared to the
NHT model.

Mean Pretest and Posttest Scores with
Score Ranges

Table 3. Mean pretest and posttest scores with score ranges

Group 
Mean 

Pretest 
Pretest Range 

(Min-Max) 
Mean 

Posttest 
Posttest Range 

(Min-Max) 
Experimental (SAVI) 58.93 40 - 80 78.47 60 - 95 
Control (NHT) 56.27 35 - 75 68.20 50 - 85 

 

The table showing the mean pretest and
posttest scores, along with the score ranges for
each group, provides a clearer picture of the
changes in learning outcomes after the treatment.
In the experimental group, which used the SAVI
learning model, the mean pretest score was
58.93, with a score range from 40 to 80. After
the treatment, the mean posttest score increased
to 78.47, with a range from 60 to 95. This

indicates a significant improvement in students’
reasoning ability after the SAVI model was
implemented. On the other hand, in the control
group, which used the NHT learning model, the
mean pretest score was 56.27, with a score range
from 35 to 75. After the treatment, the mean
posttest score of this group increased to 68.20,
with a range from 50 to 85. Although there was
an improvement in the control group, the increase
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in the experimental group was more substantial,
demonstrating the effectiveness of the SAVI
learning model in enhancing students’ learning
outcomes.

Paired Sample T-Test Result
Based on the paired t-test results presented

in Table 9, there is a significant difference between
the pretest and posttest scores on mathematical

Table 4. Paired sample T-Test result

Aspect Pretest Posttest 
Mean 59.84 83.84 
N 25 25 
Sig. (2-
tailed) 

0.000  

Analysis 0.000 < 0.05  
Description There is a significant effect of using the SAVI model compared to the 

NHT model on the topic of fractions. 
 

reasoning ability. The mean pretest score was
59.84, while the mean posttest score increased
to 83.84. With a sample size of 25 students, the
t-test result shows a significance value (p-value)
of 0.000, which is less than 0.05. This indicates
that the increase in scores after the intervention is
statistically significant. This analysis suggests that
the use of the SAVI learning model has a significant
impact compared to the cooperative NHT
learning model on fraction material. Therefore,
the implementation of the SAVI model has proven
to be effective in improving students’ mathematical
reasoning abilities (Sutarni et al., 2021).

The implementation of the SAVI model
(Somatic, Auditory, Visual, Intellectual) involves
four stages that integrate physical, auditory, visual,
and intellectual activities. Each stage significantly
contributes to enhancing students’ mathematical
reasoning abilities, particularly in understanding
fractions.

Somatic Activities
In this stage, students engage in physical

activities such as manipulating fraction strips,
arranging paper pieces representing fractional
values, and matching equivalent fractions using
manipulatives.

Physical activities help students construct
their understanding of fractions through direct,

hands-on experiences. This approach aligns with
the findings of Winter, et al., (2021), which
emphasize that physical involvement in learning
processes enhances memory retention and
cognitive engagement, particularly in mathematics
education. Hands-on activities provide a concrete
foundation for abstract concepts, making learning
more meaningful and effective, especially for
students with kinesthetic learning preferences.

Additionally, the somatic stage encourages
active participation and reduces passivity during
lessons. By physically handling learning materials,
students not only grasp the relationships between
different fractions but also build confidence in
applying their knowledge to solve problems.

Auditory Activities
In the auditory phase, the teacher facilitates

group discussions where students articulate their
thought processes and strategies for solving
fraction problems. Through verbal explanations,
students explain how they conceptualize and
approach mathematical tasks.

Group discussions promote collaborative
learning and encourage students to engage with
abstract mathematical concepts verbally.
According to Wagiran, et al., (2022), auditory
engagement helps students process and retain
information more effectively. Discussions foster
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critical thinking and allow students to clarify
misconceptions by articulating their reasoning.

Additionally, hearing their peers’ strategies
enables students to explore alternative ways of
solving problems, enhancing their analytical
abilities. Auditory activities also cultivate
communication skills and deepen students’
understanding of mathematical language, which
is essential for expressing ideas clearly and
logically.

Visual Activities
Visual representations are central to the

SAVI model. In this stage, teachers use diagrams,
charts, fraction models, and pictures to help
students visualize the concepts of addition and
subtraction of fractions. Visual tools such as pie
charts, number lines, and bar models are utilized
to represent fractional values and operations
effectively.

Visual learning aids help students bridge the
gap between concrete experiences and abstract
reasoning. Students, especially those with a
preference for visual learning, benefit from seeing
the relationships between different fractions
represented graphically. Research by Ruck
(2022) highlights that visual representations
improve problem-solving skills and conceptual
understanding.

Through visual activities, students develop
the ability to interpret and analyze mathematical
information presented in various forms. This
strengthens their ability to generalize concepts,
recognize patterns, and apply their knowledge
to new contexts. Visual tools also make complex
concepts more accessible and reduce cognitive
load, enabling students to focus on problem-
solving rather than deciphering abstract
ideas.

Intellectual Activities
The intellectual stage involves students

solving challenging fraction problems individually

or in groups. These activities require higher-order
thinking skills, such as analysis, synthesis, and
evaluation. Students are encouraged to connect
their understanding of fractions to real-life
situations and justify their solutions logically.

Intellectual engagement enables students to
integrate prior knowledge with new concepts,
fostering deeper understanding and application.
This phase aligns with Vygotsky’s theory of
scaffolding, which emphasizes the importance of
supporting students’ cognitive development
through progressively challenging tasks.
Intellectual activities encourage students to think
critically, solve problems independently, and
reflect on their learning processes.

By solving non-routine problems, students
are pushed to apply their reasoning skills
creatively. They learn to explore multiple
strategies, assess the efficiency of different
approaches, and articulate their solutions clearly.
Intellectual activities also nurture perseverance
and resilience, as students work through
challenges to find solutions.

Discussion
The findings of this study align with

Kappenberg & Licandro (2023), which
demonstrate that the implementation of the SAVI
model is effective in enhancing students’ critical
thinking and problem-solving abilities, particularly
at the elementary school level. Rahman et al.
emphasize that the integration of physical and
visual activities in mathematics learning helps
students grasp abstract concepts more easily. For
example, in the topic of fractions, the use of
manipulatives such as paper strips, physical
objects, or concrete images allows students to
connect mathematical concepts with real-life
experiences. This active learning approach is
well-suited to elementary school students, who
are still in the concrete operational stage of
cognitive development according to Piaget’s
theory.
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A similar study by Yildirim et al., (2024)
also supports the effectiveness of the SAVI model
at the elementary school level. They found that
the SAVI approach outperformed conventional
teaching methods by engaging all four aspects of
student learning somatic, auditory, visual, and
intellectual simultaneously. For elementary school
students, combining physical activities like cutting,
arranging, or manipulating visual aids with verbal
instructions and diagrams makes learning more
engaging and easier to understand. This also helps
build students’ motivation, which often depends
on enjoyable approaches that involve multiple
senses.

In this study, the SAVI model was
successfully implemented because the teacher
was able to systematically facilitate activities,
present learning challenges appropriate to
students’ abilities, and encourage active
participation (Rijal & Arifah, 2020). The
application of the SAVI model in the experimental
group showed a significant improvement, with an
average score increase of 24 points, whereas the
control group only experienced an increase of
8.56 points. This indicates that the SAVI model
is highly compatible with the characteristics and
abilities of elementary school students.

However, Iskandar et al., (2016) suggest
that the effectiveness of the SAVI model may
decrease if students have low motivation or if the
learning environment is not supportive. In the
context of elementary education, the success of
the SAVI model is highly influenced by the
teacher’s role in designing engaging learning
activities and providing full support to students.
A conducive learning environment, such as a
classroom equipped with manipulative media and
an interactive learning atmosphere, is key to the
success of this model.

On the other hand, the application of the
Numbered Heads Together (NHT) model in the
control group showed lower results (mean
posttest = 68.20). The NHT model, which

focuses on group cooperation, has limitations
when applied at the elementary school level,
especially in mathematics topics that require an
understanding of concrete concepts. This is due
to several factors: the lack of concrete
manipulatives in NHT makes it difficult for
elementary students to understand abstract
concepts like fractions. According to Svensäter
& Rohlin (2023), elementary students still need
concrete and visual aids to build understanding.
In NHT, the main focus on group discussion often
does not involve manipulative activities that help
students see concepts in a tangible way (Mauliza,
2020). Uneven student involvement becomes a
challenge in the NHT model. In elementary
school, there are often differences in students’
levels of understanding and participation within
the group. More passive students tend to follow
the discussion without fully grasping the concepts
being studied.

Toivola et al., (2023) state that effective
collaboration in elementary schools must include
mechanisms to ensure that every student has an
active role in the learning process. Therefore, the
results of this study reinforce the conclusion that
the SAVI model is more effective than NHT in
enhancing elementary school students’
mathematical reasoning abilities (Prayekti &
Utomo, 2019). The SAVI approach, which
emphasizes hands-on experiences, physical
activity, visual learning, and critical thinking, aligns
well with students’ developmental needs.
Meanwhile, although the NHT model is useful
for fostering cooperation, it tends to offer fewer
concrete and individual learning experiences for
elementary school students (Rahayu & Suningsih,
2018).

The results of the paired t-test in this study
also support the conclusion that the SAVI model
significantly improves students’ mathematical
reasoning abilities. The approach, which
integrates somatic, auditory, visual, and intellectual
activities, enables students to connect
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mathematical concepts with direct experiences,
strengthening their understanding. Thus, the SAVI
model has proven to be more effective than the
NHT model in improving mathematics learning
outcomes, especially in the topic of fractions at
the elementary school level.

 CONCLUSION
This research examined the impact of the

SAVI learning model on students’ mathematical
reasoning ability, compared to the NHT model.
The findings indicated that students in the
experimental group, who were taught using the
SAVI model, showed significant improvement in
their reasoning abilities, with a notable increase
in posttest scores. This suggests that the SAVI
model is effective in enhancing students’ learning
outcomes, particularly in the context of
mathematical reasoning. The results emphasize
the importance of innovative and engaging
teaching methods in improving student
performance, highlighting how active learning
models can make a positive impact on educational
outcomes.

The implications of this study for education
are significant, as it demonstrates that
incorporating models like SAVI can lead to
enhanced student engagement and achievement.
By focusing on active participation and varied
learning styles, teachers can better cater to diverse
student needs and improve learning experiences.
However, the study also has limitations. The
sample size of 25 students in each group may not
fully represent larger or more diverse student
populations. Additionally, the study was
conducted in a specific subject area
(mathematics), which may limit the generalizability
of the findings to other subjects. Future research
could explore the effectiveness of the SAVI model
across different disciplines and with larger, more
varied groups of students.
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