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This study investigated the impact of a guided discovery approach on students' attitudes
towards chemistry. The research focused on overall attitudes as well as specific cognitive, affective, and
behavioural components. The population for this study consisted of first-year chemistry students in
Madurai district, Tamil Nadu. A sample of 30 students were selected for the experimental group. The
research employed a pre-test and post-test experimental design. Students' attitudes were measured

, before and after the implementation of the guided discovery approach in chemistry teaching. Attitudes

N

were assessed using a survey instrument that evaluated overall attitude as well as cognitive, affective,

and behavioural dimensions. Data analysis was conducted using t-tests to compare pre-test and post-test scores.
Results indicated a significant improvement in overall attitudes towards chemistry (p < 0.05) after the
implementation of the guided discovery approach. However, no significant differences were found in the cognitive,
affective, and behavioural components of attitude when analysed separately. These findings suggest that while the
guided discovery approach may positively influence overall attitudes towards chemistry among first-year students

in the Madurai district, its impact on specific attitudinal components may be limited.
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1. INTRODUCTION

Chemistry, as a fundamental science, plays
a crucial role in our understanding of the natural
world and in driving technological advancements.
However, many students perceive chemistry as a
challenging and abstract subject, often leading to
negative attitudes that can hinder learning and
future engagement with the field. In response to
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this challenge, educators and researchers have
been exploring innovative teaching methods to
enhance student attitudes and engagement in
chemistry education.

The guided discovery approach has
emerged as a promising pedagogical strategy that
aims to foster active learning and critical thinking
skills. This method involves presenting students
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with carefully structured problems or scenarios,
guiding them through the process of discovery,
and allowing them to construct their own
understanding of chemical concepts. By
encouraging students to take an active role in their
learning, the guided discovery approach seeks to
make chemistry more accessible and engaging.

In the context of Tamil Nadu, India, where
traditional teaching methods often dominate,
investigating the effectiveness of the guided
discovery approach becomes particularly relevant.
This study focuses on first-year chemistry
students in the Madurai district, aiming to assess
the impact of the guided discovery approach on
their attitudes towards chemistry. By examining
not only overall attitudes but also specific
cognitive, affective, and behavioral components,
this research seeks to provide a comprehensive
understanding of how this teaching method
influences student perceptions and engagement
with chemistry.

The findings of this study have the potential
to inform teaching practices and curriculum
development in the region, potentially leading to
more effective and engaging chemistry education.
Moreover, by contributing to the broader body of
research on innovative teaching methods in
science education, this study may offer valuable
insights for educators and policymakers seeking to
enhance student attitudes and performance in
chemistry across diverse educational contexts.

2. LITERATURE REVIEW

The guided discovery approach has been a
subject of extensive research in science education,
with numerous studies exploring its impact on
student learning and attitudes. Bruner (1961)
initially proposed this approach, emphasizing the
importance of students constructing knowledge
through guided exploration. In chemistry
education, several studies have demonstrated
positive outcomes associated with guided
discovery methods. For instance, Udo (2010)
found that guided discovery significantly
improved students' achievement and retention in
chemistry compared to traditional lecture
methods. Similarly, Akinbobola and Afolabi
(2010) reported enhanced problem-solving skills
and conceptual understanding among secondary
school students exposed to guided discovery in
physics, suggesting potential benefits across
science disciplines. However, the effectiveness of
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guided discovery is not without debate. Kirschner
et al. (2006) argued that minimally guided
instruction might be less effective for novice
learners, emphasizing the need for appropriate
scaffolding. In the Indian context, Kumar and
Sheroan (2015) observed improved academic
achievement and scientific attitude among senior
secondary students in chemistry using guided
discovery techniques.

Focusing on attitudes, Cheung (2009)
found that discovery-based approaches positively
influenced Hong Kong students' attitudes towards
chemistry, particularly in terms of liking for
chemistry theory lessons. However, Sesen and
Tarhan (2013) noted that while guided inquiry-
based learning improved students' understanding
of chemical bonding, its impact on attitudes was
limited. These mixed findings highlight the need
for further investigation, especially in diverse
cultural contexts. The present study aims to
contribute to this ongoing discussion by examining
the effects of guided discovery on different
components of attitudes towards chemistry among
first-year students in Madurai, Tamil Nadu. By
focusing on overall, cognitive, affective, and
behavioral dimensions of attitudes, this research
seeks to provide a more nuanced understanding of
how guided discovery influences student
perceptions and engagement with chemistry in the
local educational context.

3. SIGNIFICANCE OF THE STUDY

This study holds significant importance in
the context of chemistry education, particularly in
Tamil Nadu and similar educational settings.
Firstly, it addresses a critical need to enhance
student attitudes towards chemistry, a subject
often perceived as challenging and abstract. By
examining the impact of the guided discovery
approach, this research offers insights into
innovative teaching methods that could potentially
transform students' engagement with chemistry.
Secondly, the study's focus on first-year students
in the Madurai district provides valuable localized
data, which is crucial for informing educational
practices designed to the specific needs and
cultural context of Tamil Nadu. This localized
approach is essential for developing effective,
culturally relevant teaching strategies. Thirdly, by
investigating not only overall attitudes but also
specific cognitive, affective, and behavioural
components, this study offers a comprehensive
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understanding of how guided discovery influences
various aspects of student attitudes.

This elaborate analysis can guide educators
in designing more targeted and effective
interventions to improve different facets of
student engagement with chemistry. Furthermore,
the findings of this study have potential
implications for curriculum development, teacher
training programs, and educational policy-making
in the region. If the guided discovery approach
proves effective, it could lead to recommendations
for its wider implementation, potentially
revolutionizing chemistry education in Tamil Nadu
and beyond. Lastly, this research contributes to
the broader field of science education by adding to
the body of knowledge on innovative teaching
methods and their impacts on student attitudes. As
such, it has the potential to influence future
research directions and educational practices not
only in chemistry but also in other scientific
disciplines, ultimately contributing to the
enhancement of science education quality and
student engagement on a larger scale.

4. OPERATIONAL DEFINITIONS
4.1 Guided Discovery Approach

A teaching method where students are led
through a series of questions and activities to
discover scientific concepts, with the teacher
providing guidance and support.
4.2 Overall Attitude

The general disposition or feeling towards

chemistry as a subject is measured by a composite
score on the attitude scale.
4.3 Chemistry

The scientific discipline that deals with the
composition, structure, properties, and reactions
of matter. In the context of this study, it refers to
the undergraduate-level chemistry course content
that students are engaged with during the
experimental period.

5. OBJECTIVES
» To assess the overall change in students'

attitudes towards chemistry after
implementing a guided discovery
approach.

» To evaluate the impact of the guided
discovery approach on students' cognitive
attitudes in chemistry.
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» To examine the effect of the guided
discovery approach on students' affective
attitudes in chemistry.
» To investigate the influence of the guided
discovery = approach on  students'
behavioural attitudes in chemistry.

6. HYPOTHESES

» There is a significant difference between
the overall pre-test and post-test attitudes
of experimental group students in
chemistry subject when using the guided
discovery approach.

» There is a significant difference between
the pre-test and post-test cognitive
attitudes of experimental group students in
chemistry subject when using the guided
discovery approach.

» There is a significant difference between
the pre-test and post-test affective
attitudes of experimental group students in
chemistry subject when using the guided
discovery approach.

» There is a significant difference between
the pre-test and post-test behavioural
attitudes of experimental group students in
chemistry subject when using the guided
discovery approach.

7. POPULATION

The population for the present study
consists of first-year Undergraduate chemistry
students studying in various colleges of the
Madurai District in Tamil Nadu.

8. SAMPLE AND SAMPLING TECHNIQUE

The study employed a purposive sampling
technique to select participants from first-year
undergraduate chemistry students in various
colleges across Madurai District, Tamil Nadu. A
total of 30 students were chosen to participate in
the study, ensuring a sample size sufficient for
statistical analysis while remaining manageable
for the experimental design.

9. ADMINISTRATION OF THE EXPERIMENT
9.1 Pre-test Administration

Before implementing the guided discovery
approach, all participants were given a
comprehensive attitude survey. This survey
assessed overall attitudes towards chemistry as
well as specific cognitive, affective, and
behavioural components. Students were given
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clear instructions and adequate time to complete
the survey honestly and thoroughly.
9.2 Implementation of Guided Discovery
Approach

The guided discovery approach was
implemented in the chemistry classes over 6
weeks in the experimental group. Lessons were
carefully structured to include problem-solving
activities, hands-on experiments, and guided
inquiry sessions. Students were encouraged to
actively participate, formulate hypotheses,
conduct experiments, and draw conclusions under
the teacher's guidance.
9.3 Monitoring and Support

Throughout the implementation period, the
researcher regularly observed classes to ensure
adherence to the guided discovery principles. The
teachers were provided ongoing support and
feedback to maintain the integrity of the approach.
9.4 Post-test Administration

After the implementation period, the same
attitude survey was re-administered to all
participants. Care was taken to maintain similar
conditions to the pre-test to ensure comparability
of results.

ISSN: 2583-7354
10. TOOLS OF THE STUDY
The investigator constructed an attitude
scale on cognitive, affective, and behavioural
components toward learning chemistry at tertiary
level students.

11. DATA COLLECTION AND ANALYSIS

Both pre-test and post-test surveys were
collected and securely stored. Data from the
surveys were carefully fed and verified for
accuracy.

12. STATISTICAL TECHNIQUE OF THE STUDY
The collected data was statically analyzed
by using the ‘t’- test technique.

13. TESTING THE HYPOTHESIS

13.1. Experimental group - Students’ overall
attitude in guided discovery approach
There is a significant difference between the

overall pre-test and post-test attitudes of
experimental group students in chemistry subject
when using the guided discovery approach.

Table - 1: Showing the significance of the mean difference between the overall pre-test and post-
test experimental group students’ attitude in chemistry subject by using a guided discovery

approach
Experimental | Students’ overall attitude in guided discovery approach
Group
M SD ‘t’ test Level of Significance
Pre-test 74.30 15.73 2.09 S (0.05 Level)
Post-test 83.65 12.32

*Significant at 0.05 level

The above table analyses the overall pre-
test and post-test experimental group students’
attitudes in chemistry subject by using a guided
discovery approach. The pre-test and post-test
experimental group students’ attitudes in
chemistry subject have significant differences.
Hence the hypothesis is accepted.
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13.2. Experimental group - Students’ cognitive
attitude in guided discovery approach
There is a significant difference between the

pre-test and post-test cognitive attitudes of
experimental group students in chemistry subject
when using the guided discovery approach.
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Table - 2: Showing the significance of the mean difference between the overall pre-test and post-
test experimental group cognitive students’ attitude in chemistry subject by using a guided

discovery approach
Experimental | Students’ cognitive attitude in guided discovery approach
Group
M SD ‘t’ test Level of Significance
Pre-test 81.50 16.20 0.19 NS (0.01 Level)
Post-test 82.50 16.94

NS - Not Significant

The above table analyses the overall pre-
test and post-test experimental group students’
cognitive attitude in chemistry subject by using a
guided discovery approach. The pre-test and post-
test experimental group students’ cognitive
attitudes in chemistry subject have no significant
difference. Hence the hypothesis is rejected.

13.3. Experimental group - Students’ affective
attitude in the guided discovery approach
There is a significant difference between
the pre-test and post-test affective attitudes of
experimental group students in chemistry subject
when using the guided discovery approach.

Table - 3: Showing the significance of the mean difference between the overall pre-test and post-
test experimental group affective students’ attitudes in chemistry subject by using a guided

discovery approach
Experimental | Students’ affective attitude in guided discovery approach
Group
M SD ‘t’ test Level of Significance
Pre-test 83.90 15.57 0.32 NS (0.01 Level)
Post-test 85.50 15.39
NS - Not Significant
The above table notices that the overall pre 13.4. Experimental group - Students’
and post-test experimental group students’ behavioural attitude in guided discovery
affective attitude in chemistry subject by using a approach

guided discovery approach. The pre-test and post-
test experimental group students’ affective
attitude in chemistry subject have no significant
difference. Hence the hypothesis is rejected.
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There is a significant difference between
the overall pre-test and post-test experimental
group behavioural students’ attitudes in chemistry
subject by using a guided discovery approach.
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Table - 4: Showing the significance of the mean difference between the overall pre and post-test
experimental group behavioural students’ attitude in chemistry subject by using a guided

discovery approach
Experimental Student's behavioural attitude in the guided discovery
Group approach
M SD ‘t’ test Level of Significance
Pre-test 88.55 13.85 0.36 NS (0.01 Level)
Post-test 90.10 13.13

NS - Not Significant

The above table indicates the overall pre-
test and post-test experimental group students’
behavioural attitude in chemistry subject by using
a guided discovery approach. The pre-test and
post-test  experimental group  students’
behavioural attitudes in chemistry subject have no
significant difference. Hence the hypothesis is
rejected.

14. FINDINGS AND DISCUSSION

The results of this study reveal a complex
picture of the impact of the guided discovery
approach on student attitudes towards chemistry.
The significant improvement in overall attitudes
suggests that the approach has a positive influence
on students' general perception of the subject.
This aligns with previous research highlighting the
benefits of active learning strategies in science
education. However, the lack of significant changes
in specific attitudinal components (cognitive,
affective, and behavioural) is noteworthy. This
discrepancy might indicate that while students
generally feel more positive about chemistry after
experiencing guided discovery, these feelings may
not translate into specific changes in how they
think about, feel towards, or intend to engage with
the subject. The small sample size and the short
duration of the intervention could be factors
contributing to these results. Additionally, cultural
and educational contexts specific to the Madurai
district may play a role in how students respond to
this teaching approach.
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15. RECOMMENDATIONS

» Conduct further research with larger sample
sizes and control groups to validate these
findings and explore the long-term effects of
the guided discovery approach.

» Investigate the specific elements of guided
discovery that contribute to improved
overall attitudes and how these can be
enhanced to affect cognitive, affective, and
behavioural components.

» Develop and implement professional
development programs for chemistry
teachers in the Madurai district to effectively
use the guided discovery approach.

> Explore the integration of guided discovery
with other teaching methods to create a
more comprehensive approach to improving
student attitudes in chemistry.

» Conduct qualitative studies to gain deeper
insights into students' experiences with the
guided discovery approach and how it
influences their attitudes towards chemistry.

16. CONCLUSION

This study provides evidence that the
guided discovery approach can positively
influence overall attitudes towards chemistry
among first-year students in the Madurai district.
However, the lack of significant changes in specific
attitudinal components suggests that the impact of
this approach may be more nuanced than
previously thought. The findings highlight the
need for a multifaceted approach to chemistry
education that addresses not only overall attitudes
but also specific cognitive, affective, and
behavioural aspects of student engagement with
the subject.
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