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Thinking Two-Way and One Goal:
Development of Inductive-Deductive Devices
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Abstract — Thinking Two-Way and One Purpose is a
representation of the deep learning paradigm. Two
directions are the path, one goal is the achievement:
tested problem-solving skills and continuous
understanding of concepts. This research aims to
develop a mathematics learning tool based on an
inductive-deductive thinking model combined with
cognitive  conflict strategies to improve the
mathematical problem-solving ability of junior high
school students. This model is designed so that students
are able to think both ways, from pattern to principle
and from principle to case, the end goal of building a
complete and flexible conceptual understanding. The
Plomp model consists of three main phases: initial
investigation, design, and realization. The instruments
include expert validation sheets, pre-test-post-test
problem-solving questions, student and teacher
response questionnaires. The validation results
obtained by the device are in the very valid category,
with an average score of > 3.5. Practicality was
obtained from the positive response of students and
teachers, on average above 75%. Effectiveness is
proven through improving students’ mathematical
problem-solving skills. Average N-Gain is medium to
high category. These findings show that the developed
tools are feasible, practical, and effective for use in
mathematics learning that emphasizes reasoning
reinforcement and problem-solving.
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1. Introduction

The ability to think is one of the vital elements in
students’ intellectual development, especially at the
Junior High School (SMP) level, as they transition
from concrete thinking to a more formal way of
thinking. According to [1], [2] the age of 11 to 15
years is the transition phase from the concrete
operation stage to the formal operation stage, where
the individual begins to be able to think abstractly,
logically, and hypothetically. In this regard, it is
important for education at the junior high school
level to create a learning environment that
encourages students to develop two patterns of
thinking, inductive and deductive, in problem-
solving.

Thinking inductively helps students make general
conclusions based on specific examples, while
deductive thinking helps them apply general
principles to more specific situations. Both
complement and strengthen students’ logic skills and
reasoning power in mathematics. However, in the
classroom, teachers are more likely to often use
deductive methods that focus on giving formulas and
straightforward procedures, without giving students
the opportunity to gain concrete experience in
building concepts through induction. Meanwhile,
students’ active participation in finding patterns,
generalizing, and testing through application is the
foundation of meaningful learning and appropriate to
the early adolescent cognitive development phases.

Furthermore, [3] states that cognitive development
is not only influenced by individual maturity, but
also by social interactions, cognitive conflicts, and
support from the learning environment (scaffolding).
Learning strategies that rely on cognitive conflict are
relevant to stimulate imbalances in students’
understanding thereby encouraging them to
reorganize knowledge and improve critical thinking
skills.
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In this context, cognitive conflict is not an
obstacle, but rather a trigger for the development of
students’ reasoning to evaluate and improve the way
they think. Therefore, applying this strategy in
learning with an inductive and deductive thinking
approach is an effective strategy and according to the
context.

In practice, solving math problems is still a big
challenge for junior high school students. Based on
the results of national assessments and international
studies such as [4], [5] students’ critical thinking and
problem-solving skills in Indonesia are still relatively
low. This can be seen from the limitations of students
in analyzing information, building logical arguments,
and choosing the right solution method. One of the
reasons is the lack of learning resources that can
provide opportunities for students to practice
thinking in a structured, dynamic, and reflective way.

Math learning often focuses only on procedures
and memorization, without leaving enough room to
explore, compare, or test alternative solutions. As a
result, students are not used to thinking flexibly and
logically in dealing with unusual problems.
Surprisingly, problem-solving skills reflect the high-
level thinking skills that are so important in the 21st
century. Therefore, the development of learning tools
that adopt a two-way thinking approach, both
inductive and deductive, with the addition of
cognitive conflict strategies is a very important
pedagogical step to be implemented immediately.

In the field of educational psychology, [6] stated
that early adolescence (junior high school) is in the
“industry vs inferiority” phase, where students begin
to assess their abilities based on the challenges.

This development project aims to create a
balanced mathematical learning tool in integrating
inductive [7] and deductive [8] thinking models,
using cognitive conflict strategies as tools to improve
understanding. The tools created include lesson
plans, LKPD, and assessment tools that not only
measure results, but also students’ thinking processes
when solving problems. In its application, it is hoped
that this device can encourage students to think from
data to generalization (induction), and from principle
to application (deduction), while still providing
challenges that produce constructive cognitive
dissonance.
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The development model applied in this study is
the Plomp model, which consists of the initial
investigation, design, implementation, evaluation,
and revision stages [9], [10]. This model is very
appropriate for developing learning tools based on
contextual and theoretical needs. The development
process is carried out systematically by involving
validation from experts and trials limited to junior
high school students in grade VIII. The results of the
development are expected to be able to produce a
device that is not only valid and practical, but also
effective in improving the logical thinking and
problem-solving skills of students.

Against this background, this research not only
has theoretical significance in the development of
inductive and deductive thinking models based on
cognitive conflict [11], but also makes a practical
contribution in improving the quality of learning
tools that support students’ cognitive development.
Learning mathematics is no longer seen as just a
calculation activity, but as a means of digging into
thought, exploration of ideas, and the courage to test
the truth through a two-way thought process toward a
single goal: meaningful problem-solving.

2. Methodology

Types and Research Models: This research is
included in the category of development (Research
and Development) which aims to create
mathematical learning tools that are based on the
Inductive-Deductive thinking model and are linked to
the Cognitive Conflict strategy. The development
model used refers to the model [12] which has five
main stages: 1) Preliminary Investigation, 2) Design,
3) Realization/Construction, 4) Testing, Evaluation
and Revision, 5) Implementation. This model was
chosen because it is systematic and suitable for
developing learning tools based on real needs in the
school environment.

Research Subject and Location: This research was
conducted at one of the State Junior High Schools 3
in Percut Sei Tuan, Deli Serdang Regency.
Participants in the limited trial were 30 students in
grade VIII, and involved two mathematics teachers
and three experts (materials, learning design, and
evaluation).

Research Procedure: The following are the
development steps that have been carried out:
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Figure 1. Research design

Based on Figure 1, several related terms can be
explained, including data analysis instruments and
techniques. To ensure the quality of the learning
tools developed, several evaluation instruments and
data analysis techniques were used [13] as follows:

2.1. Validation Instruments

Device validation is carried out by experts using
validation sheets with a rating scale of 1 to 4. The
aspects assessed include the feasibility of content,
component integration, suitability with learning
objectives, and meaningfulness for students. The
criteria used to assess the validity of a device refers
to the average score: if the average score > 3.5, then
the device is categorized as very valid and worthy of
further use or testing.

2.2. Pre-Test and Post-Test Instruments

Students’ mathematical problem-solving ability is
measured through pre-test and post-test questions
based on the problem solving [14]. Each question is
equipped with an assessment rubric that refers to
indicators of mathematical thinking ability, such as
understanding  problems,  planning  solutions,
implementing strategies, and evaluating results. This
rubric allows for an objective assessment of students’
thinking development before and after the learning
intervention.
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2.3. Response Questionnaire

To find out the practicality of the device, a
response questionnaire was given to students and
teachers after the use of the device in the learning
process. This questionnaire uses the Likert scale
(e.g.: strongly agree — agree — disagree — strongly
disagree) to assess aspects of comprehension, ease of
use, attractiveness, and usefulness of the device [15].
An average response score of > 75% indicates that
the device is rated practical by the user.

2.4, Data Analysis

The validity of the device is analyzed from the
average score of the expert validation results. An
average score above 3.5 indicates that the device
meets the requirements of high quality. The
practicality of the device was obtained from the
percentage of positive responses from teachers and
students. If more than 75% of respondents give a
positive response, then the device is considered
practical to use in the classroom. The effectiveness of
the device is determined through the analysis of the
improvement of student learning outcomes based on
pre-test and post-test scores using the N-Gain
formula according to [16]. Hake criteria classify the
improvement as follows:

N-Gain > 0.7: high, 0.3 < N-Gain < 0.7: medium,
N-Gain < 0.3: low.

TEM Journal —Volume 15 / Number 3 / 2026.
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Implementation implementation if . . Different class .
6 Week 8-9 implementations (N-Gain,
needed (other VIII (34 Students) .
on a larger scale practicality,
class VIII)

Based on Table 1, according to the Plomp
development model, the learning tool development
process is carried out through three main phases,
namely preliminary research, development or
prototyping phase, and assessment phase. The
preliminary research phase produces information
related to learning needs and problems faced by
students and teachers. In the development or
prototyping phase, learning tools are designed,
validated by experts, and tested on a limited basis to
obtain initial practicality and effectiveness data.
Furthermore, in the assessment phase, evaluation,
revision, and implementation are carried out on a
wider scale. The overall results show that the
developed learning tools meet the criteria of validity,
practicality, and effectiveness for use in grade VIII
mathematics learning.

Furthermore, some things related to Table 1
include:
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observation)

1) The pre-test and post-test use problem-solving
questions based on the Polya indicator.

2) The response questionnaire was designed on a
Likert scale to measure student practicality and

engagement.

3) Observations were focused on students’
involvement in inductive and deductive thinking and
the emergence of cognitive conflicts.

2.4.1. Student Response Questionnaire

The student response questionnaire was used to

measure the practicality and involvement of students
to the learning tools (RPP & LKPD) used in the
mathematics learning process. Using the LIKERT
scale with a rating on a scale of 1 to 5 with an
average score criteria 3.26 — 4.00 = Very Practical,
2.51 — 3.25 = Quite Practical, 1.76 — 2.50 = Less
Practical, 1.00 — 1.75 = Impractical. The item of the
student’s response statement to the LKPD used in the
learning process is presented in Table 2.
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Table 2. Student response questionnaire

z
o

Statement

Score 1-5

| feel interested in learning using this LKPD.

© 00 N OO O B W DN PP

[y
o

This LKPD helped me understand the material more easily.

I was invited to think and find solutions from various points of view.

This LKPD makes me actively discuss and collaborate with friends.

| feel challenged by the questions and conflicts in this LKPD.

I learned to find patterns before learning formulas or procedures.

This LKPD encourages me to think inductively (from example to conclusion).

This LKPD encourages me to think deductively (from concept to application).
I was able to solve the problem with more confidence.
I would like to go back to learning with this model at the next meeting.

2.4.2. Teacher’s Response Questionnaire

The teacher response questionnaire was used to
measure the practicality, ease of implementation, and
usefulness of learning tools from the teacher’s
perspective.

Table 3. Teacher response questionnaire

The item of the student’s response statement to
the RPP, LKPD used in the learning process is
presented in Table 3.

No Statement

Score 1-5

students.

Boow~Nw o aobrwhr

| recommend this device for wider use.

This learning tool is in accordance with the curriculum and the needs of students.

RPP and LKPD are easy to understand and implement in the classroom.

The inductive and deductive thinking models in this device work well.

Effective cognitive conflict strategies to provoke students’ curiosity.

These devices facilitate an active and interactive learning process.

The questions in the LKPD are in accordance with the abilities and context of junior high school

This device supports the improvement of students’ problem-solving skills.
| feel comfortable and helped to use this device during learning.
This device is suitable for use in other classes or on other relevant materials.

The teacher response score criteria related to the
lesson plan, LKPD used during the learning process
with the deductive inductive thinking learning model
with cognitive conflict strategies are:

3.26 — 4.00 = Very Practical and Feasible,2.51 —
3.25 = Quite Practical, 1.76 — 2.50 = Less Practical,
1.00 - 1.75 = Impractical.

3. Results

Learning tools are reviewed by experts and
practitioners to ensure that their content, structure,
and language are appropriate, and then improved
based on the suggestions provided. The device is
then tested on a small group of people to evaluate the
extent to which the practice and implementation are
working well, before being implemented in wider
trials to assess its effectiveness and practicality based
on user feedback and student learning outcomes. The
results of validation by experts, small trials, and large
trials will be described as follows.
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3.1. Validation Results

The validation test of learning tools has been
carried out by three experts representing relevant
scientific fields, namely 1) Pure Mathematician, 2)
Mathematics Education Expert, 3) Indonesian
Language Expert. The assessment was carried out on
eight main aspects, with an assessment scale of 1-4.
The validation results show that the learning tools are
in the category of being very valid. Here’s a
description of the results:

1) The clarity of the learning objectives gets the
maximum score from all experts, indicating that the
learning objectives have been formulated well and
measurably.

2) The suitability of the material for the junior
high school level was considered very good by all
experts, showing the integration between the content
and the characteristics of the students.

TEM Journal —Volume 15 / Number 3 / 2026.
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3) The accuracy of mathematical concepts
obtained high scores from mathematicians, but
slightly lower from education and language experts,
indicating the need for precision of terms or notation
in the context of learning.

4) Language clarity and instruction as well as
readability and spelling are excellent aspects
according to linguists, showing that the device is
communicative and in accordance with the rules.

5) The coherence of learning steps and
visualization format scored well from all experts,
showing that the device is capable of providing a
systematic and engaging learning flow. The average
score of all aspects is 3.63, which means the
“Excellent” category. Thus, this device is declared
suitable for use with minor improvements according
to the input of each expert.

Validation Results of Two Practitioners: The
validation was carried out by two education
practitioners, namely junior high school mathematics
teachers, to assess the implementation of the device
in the real context of classroom learning. The
assessment was carried out on eight important
aspects using a scale of 1-4.

The assessment results show the category “Good
to Very Good”.

Here are the key points from their assessment:

1. The suitability of the device to the class
conditions is highly rated, indicating that the
device can be used in actual classroom situations
without much customization.

2. The learning steps and readability of the LKPD
were assessed both by both, showing that the
device is easy for teachers and students to
understand.

3. The suitability of the material with the students’
abilities and support for the achievement of
learning objectives received excellent scores from
both practitioners.

4. The visual appeal aspect is considered quite good
but not optimal, so it can be a concern for
revisions to the display and graphic elements.

5. The time and effectiveness aspects of the activity
were at a fairly high score, indicating the efficient
use of the device in the allocation of regular
learning time.

TEM Journal = Volume 15 / Number 3 / 2026.

The average overall score ranges from 3.5 to 4.0,
so the device is declared suitable for use with minor
improvements to the visual and technical aspects of
implementation.

Small Group Trial Results: The results of the trial
of learning tools for practicality and effectiveness
aspects through small groups of 6 students:

3.2. Practicality Test Results

The practicality test was carried out to assess the
level of ease of use, implementation, and suitability
of learning tools with real conditions in the
classroom. The aspects studied include the clarity of
instructions, ease of understanding by students,
smooth implementation of each learning stage,
suitability of time allocation, and user response to the
display and content of the device. Practicality
assessments were obtained through observation of
learning implementation and student response
questionnaires.

The initial stage of the practicality test was carried
out through small group trials. This test aims to
identify technical and conceptual obstacles that may
arise when the device is used, as well as obtain initial
feedback as a basis for improvement before testing
on a wider scale. The results of this stage provide an
initial overview of the level of practicality of learning
tools in supporting the student learning process.

3.2.1. Small Group Trials

Practicality = Test Results is  Instrument
Questionnaire of teacher and student responses after
a small group trial. Indicators of practicality are:

1) Ease of use of the device,

2) Learning flow fit,

3) Completeness and readability of the LKPD,
4) Implementation time as planned,

5) Student interests and engagement.

The results of student and teacher responses to the
small trial of the learning model and supporting
devices are presented in Table 4.
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Table 4. Results of small trial student response questionnaire

No Aspects Assessed Maximum Score  Average Teacher Score  Average Student Score  Category
1 Ease of use of the 4 38 36 Ver_y
device Practical
p  Clarity of LKPD 4 37 35 Practical
indicators
3 Suitability of learning 4 38 36 Ver_y
steps Practical
Students_ interest in 4 3.9 38 Ver_y
activities Practical
5 Timeliness 4 3.6 35 Practical
Very
Total average 3.76 3.6 Practical

Based on Table 4, it can be explained that the
average response of students and teachers to the
deductive inductive thinking learning model with
cognitive conflict strategies and supporting devices is
3.76 for teacher responses and for student responses
of 3.6 which means that based on the interpretation
criteria of response to learning is classified as very
practical. For small group trial lift data, it is also
presented in the following bar chart:

Table 5. Student pre-test and post-test results

3.2.1.1. Effectiveness Test Results

The effectiveness of the learning model and the
learning tools that support it in small trials is by
giving pre-tests and post-tests to students and then
the test results are calculated in the gain index. The
results are described in Table 5.

No Student Name Pretest Posttest Gain Category: Gain

1 Student A 40 75 0.58 Keep

2 Student B 45 80 0.64 Keep

3 Student C 50 85 0.70 Tall

4 Student D 35 70 0.54 Keep

5 Student E 30 65 0.50 Keep

6 Student F 60 90 0.75 Tall
Average 43.3 775 0.62 Medium — High

Based on Table 5, it can be explained that the
result of the calculation of the Gain Index for pretests
and posttest of students is 0.62, meaning that based
on the criteria of the Gain Index value is included in
the medium-high category.
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Students’ pre-tests and post-tests on effectiveness
evaluation, it can be concluded that the average
obtained shows a gain value of 0.62. In accordance
with the criteria of [17], this value is classified in the
medium to high category.

The results of the Gain Index are also described in
the form of the following bar graph (Figure 2).
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Figure 2. Gain index results for small group

3.2.1.2. Effectiveness Conclusion

The device used has proven to be effective, this
can be seen from a significant increase in post test
scores. The average gain value of 0.62 is included in
the medium to high category [17], It is described as
follows in Table 6.

Table 6. Effectiveness

Aspects Average Category
Practicality 3.6-3.76 Very Practical
Effectiveness 0.62 Medium — High

3.2.2. Large Group Trials

For the big trial, 34 students were carried out in
different class VIII.

Table 7. Results of teachers’ responses to learning tools

According to the results of testing devices that
have been made using the deductive Inductive
thinking learning model with cognitive conflict
strategies in large-scale trials, the following findings
were obtained. Below are the results of teachers’
responses in testing learning tools based on the
inductive-deductive thinking model with cognitive
conflict strategies (PBID-sKK).

3.2.2.1. Results of Teachers’ Responses to Learning
Tools

The results of teachers’ responses to learning
models and supporting learning tools are presented in
Table 7.

No Aspects Assessed Maximum Score  Average Score  Category
1 Device fit with curriculum objectives 4 3.75 Excellent
2  Clarity of learning activities 4 3.50 Good
3 Eligibility of learning materials 4 3.80 Excellent
4  Ease of use of the device 4 3.60 Good
5  Relevance to the characteristics of junior high school

students 4 3.70 Excellent
6  Innovation of cognitive conflict strategies 4 3.85 Excellent
Total Average 3.70 Excellent

Based on Table 7, it can be concluded that the
teacher’s response to the learning tools that has been
created gets an average score of 3.70, which indicates
the category is excellent.

TEM Journal = Volume 15 / Number 3 / 2026.

Furthermore, the results of the teacher’s response
are also explained through the following bar diagram.
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Figure 3. Teachers’ responses to large group trials

Based on Figure 3, teachers gave a very positive
assessment of the device, especially in terms of
curriculum suitability and innovation of cognitive
conflict strategies. Teachers consider this device
effective and relevant to be applied in the classroom.

Table 8. Results of student responses to learning tools

3.2.2.2. Student Response Results to Learning Tools

Based on experiments with a large number of
participants, student responses were obtained
regarding the learning tools created and used in
classroom learning activities. These findings are
presented in the following Table 8.

No Statement Maximum Score Average Score Category
1 | feel interested in learning activities 4 3.60 Excellent
2 | easily understand the material with the device 4 3.40 Good
3 LKPD helps me think deeply 4 3.50 Good
4 I’m motivated to solve problems 4 3.55 Excellent
5 I love the challenge in learning 4 3.60 Excellent
6 | am more confident in solving problems 4 3.45 Good

Total Average 3.52 Excellent

Based on Table 8, it can be explained that the
students’ response to the applied learning tools is
classified as very good with an average score of 3.52.
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The following are also presented the results of
student responses in the form of a bar diagram in
Figure 4.
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TEM Journal. Volume 15, Issue 3, pages 2744-2756, ISSN 2217-8309, DOI: 10.18421/TEM153-61, August 2026.

Average score of student responses

4.1 4 4 4 4 4 4
4
3.9
38
37 3.6 3.6
36 35 3.5 - 3.52
3.5 34 :
. I I I I
31
I feel interested Ieasily ~ LKPD helps me I'mmotivated I love the Iammore  Totfal Average
inleaming  understand the think deeply to solve challenge in = confident in
activities material with problems learning solving
the device problems
1 2 3 - 5 6

m Maximum Score

Figure 4. Average results of students’

Based on Figure 4, students show a high interest
in learning, feel challenged and more confident in
solving mathematical problems. LKPD is considered
to support the development of critical thinking and
problem-solving.

Based on the responses of teachers and students, it
can be concluded that:

e Teacher’s Response: The device s
categorized as Excellent, suitable for use with
minor revisions to the technical aspects of its
use.

323. Re
Table 9. Recapitulation of pre-test and post-test results

mAverage Score

responses to the learning process

e Student” Response: Learning encourages
active engagement, deep thinking, and student
learning motivation, with an Excellent
response in general.

To assess how effective a learning tool is, it is
important to observe how well students participate in
the learning process and whether there is an
improvement in their ability to solve math problems.
The results of the initial test and the final test of the
students are presented based on the recap in Table 9.

Aspects Score Criteria N-Gain
Average Pretest 40,6 -
Average Posttest 78,5 -
N-gain > 0,70 (High)
Average N-Gain 0,66 0,30 < N-gain<0,70 (Medium)
N-gain < 0,30 (Low)
Average N-Gain Category Medium-High

Distribution of N-Gain Categories [18]:

1. High (> 0.70): 11 students (36.7%)
2. Medium (0.30 — 0.69): 19 students (63.3%)
3. Low (< 0.30): 0 students (0%)

4. Discussion

The results of the study show that the
development of the Deductive Inductive Thinking
learning model with Cognitive Conflict Strategy
(PBID-sKK) has met three main criteria, namely
valid, practical, and effective.

TEM Journal = Volume 15 / Number 3 / 2026.

First, in terms of validity, the designed model is
declared qualified based on evaluation from experts,
including subject matter experts, learning design
experts, and linguists. A high validation score
indicates that all elements of the model, both from
the point of view of syntax, learning objectives,
supporting tools (RPP, LKPD), and assessment tools,
are in accordance with the theoretical basis and
Internal needs Mathematics at the junior high school
level. These findings reinforce the argument of [9]
that a valid learning tool is reflected in the suitability
between theory and practice in its implementation.
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Second, in terms of practicality, the results of the
limited trial with teachers and students show that the
PBID-sKK model is easy to understand, can be
applied according to the specified time, and is able to
provide clear instructions in the learning process.
Positive responses from teachers show that this
model not only adds variety in teaching strategies,
[19] inductive and deductive thinking. On the other
hand, students feel helped by the existence of
cognitive conflicts that stimulate their curiosity to
find solutions through two-way thinking methods.
This is in line with the view of [12] that the
practicality of a device is illustrated by the ease of
use by teachers and its benefits for students.

Third, in terms of effectiveness, the exam results
showed an increase in students’ ability to solve
mathematical problems after participating in learning
using the PBID-sKK model. The presence of
cognitive conflicts at the beginning of learning has
been shown to be effective in encouraging students to
analyze problems more critically, then arrange them
in an inductive thinking pattern, and finally
generalize or draw conclusions deductively. The
increase in normalized gain (N-gain) values showed
that this model was effective in improving students’
critical thinking and mathematical problem-solving
skills. These findings are in line with the research of
[16] which shows that learning that encourages
active student engagement can significantly increase
learning gain.

Overall, these results show that the development
of the PBID-sKK model not only contributes to the
theoretical level in the development of mathematics
learning strategies, but also has a real impact on
teachers and students. This model is able to bridge
the gap between inductive and deductive thinking
that is often separated in learning practice, while
fostering critical thinking skills by using cognitive
conflict strategies.

Thus, it can be concluded that the PBID-sKK
model is a good alternative as an innovation in
mathematics learning at the junior high school level
to improve students’ ability to solve mathematical
problems.

Thinking in two directions but with one goal is a
method that combines inductive and deductive
thinking in learning activities [20], [21], [22].
Inductive thinking starts from specific examples to
achieve generalizations, while deductive thinking
starts from general principles to be applied to specific
examples. When the two ways of thinking are
combined, they do not run alone, but support each
other to achieve one goal, which is to solve
mathematical problems.
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Cognitive conflict strategies are a crucial
component in the development of this model.
Cognitive conflict arises when students are
confronted with situations or information that are
contrary to their initial understanding, so they need to
make changes in the structure of their concepts [23],
[24]. With cognitive conflict, students are motivated
to explore, improve, and rebuild their understanding.
This approach is especially important in mathematics
learning, where there are often misconceptions that
must be corrected through logical evidence.

In this learning model, an inductive thinking
process is used to encourage students to recognize
patterns, make generalizations, and formulate
hypotheses based on real examples. Furthermore,
deductive thinking is applied to check the correctness
of such generalizations by using logic and applying
them to different situations. The occurrence of
cognitive conflicts acts as a driver of the transition
between these types of thinking. In this way, the
learning process becomes more dynamic: students
move from inductive to cognitive conflict, then to
deductive, or vice versa, until they reach a thorough
understanding.

This model has a positive impact on the
development of students’ ability to solve
mathematical problems. The study [14], [19] states

that problem solving requires expertise in
understanding  problems, designing  strategies,
implementing solutions, and assessing results.

Through a thought process that involves two
directions and cognitive conflicts:

e Students become more critical in assessing
existing solutions (thanks to the deductive
process) [25], [26].

e Students are more innovative in finding
alternative strategies (thanks to the inductive
process) [27].

e Students are better prepared to deal with
challenging and conflicting situations (thanks to
cognitive conflict) [28].

Learning in this modern era emphasizes the
importance of critical thinking skills, creativity,
communication, and cooperation [29]. This learning
model is in line with these demands because it
encourages students to not only remember steps, but
also to be able to think reflectively, rationally, and
adaptively when faced with a variety of complex
math problems.

The learning model that has been developed is
described in Figure 5.

TEM Journal —Volume 15 / Number 3 / 2026.
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Figure 5. Learning models that have been developed

Based on Figure 5, it can be explained that the
Inductive—Deductive Thinking Model with Cognitive
Conflict Strategies in the image describes a
systematic learning flow and is oriented towards
strengthening students’ reasoning. The process
begins with the cognitive conflict orientation stage,
where the teacher presents contextual problems that
give rise to an imbalance in students’ understanding
so as to encourage curiosity and the need to think.
Furthermore, at the inductive exploration stage,
students observe, collect, and identify important
patterns or information from a given situation. The
findings are then directed to the deductive
formulation stage, which is when the teacher guides
students to formulate concepts, principles, or
formulas in a formal manner. The contextual
application stage emphasizes the use of concepts that
have been acquired to solve real problems or
meaningful projects. The learning process is closed
with reflection and social realization to foster
awareness of the benefits of concepts and student
profiles, and ends with an evaluation to
comprehensively assess students’ understanding and
learning outcomes.

5. Conclusion

The results of the effectiveness test showed an
increase in the problem-solving ability of students
with the N-Gain category which varied from medium
to high, with no students experiencing a decrease or
only a slight improvement. These findings emphasize
that the learning tools created can provide stable and
even learning outcomes. In addition, the results of
validation and practicality testing show that this tool
is not only theoretically feasible but also practical
and easy to use in real classroom learning situations.

TEM Journal = Volume 15 / Number 3 / 2026.

One of the main contributions of this research is
the availability of learning tools that not only focus
on learning outcomes, but also on students’
mathematical thinking processes. This tool provides
an innovative option for teachers to develop
mathematics teaching that prioritizes knowledge
construction,  two-way  reasoning  (inductive-
deductive), and management of cognitive conflicts in
a pedagogical way. Thus, this learning tool enriches
thinking about the development of a mathematics
learning model that emphasizes the improvement of
high-level thinking skills, especially in problem
solving.

As a recommendation, this learning tool based on
an inductive-deductive thinking model with cognitive
conflict strategies has the potential to be further
developed and adapted to various mathematical
topics and different levels of education, with
adjustments to the context and level of difficulty of
the material. Further development can also be
directed to analyze its impact on other mathematical
thinking skills, such as reasoning, representation, and
student confidence.
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