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ABSTRACT

The usefulness of the Refutational Teaching Strategy in raising secondary school students' academic achievement in physics was investigated in this study. Through
evidence-based training, refutational teaching identifies students' misconceptions, offers scientifically validated explanations, and directly confronts false beliefs.
An experimental group and a control group participated in pre-test and post-test measurements as part of the study's quasi-experimental design. Thirty-five of the
seventy secondary school pupils in the sample were divided into each group. While the control group was taught using traditional methods, the experimental group
was taught specific physics topics using the Refutational Teaching Strategy.

A Physics Achievement Test was used to gauge academic performance both before and after the instructional intervention. The t-test, mean, and standard deviation
were used to analyze the gathered data. The results showed that students who were taught using the Refutational Teaching Strategy improved their academic
performance in physics more than those who were taught using traditional approaches. According to the study's findings, the Refutational Teaching Strategy is a
successful teaching method for raising students' conceptual comprehension and academic performance in physics. Teachers of physics, teacher educators, and
curriculum developers may find the results helpful in advancing efficient and learner-centered methods of teaching the subject.
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Introduction

Students' scientific literacy, logical thinking, problem-solving skills, and comprehension of the natural world are all greatly enhanced by science
education. As a foundational area of science, physics aids students in comprehending a variety of natural occurrences as well as the ideas behind
technology applications. However, the abstract nature of topics, mathematical representations, and the requirement to apply scientific principles in various
contexts make physics a challenging subject for many high school pupils. Their academic performance and conceptual comprehension may be impacted
by these challenges.

The Refutational Teaching Strategy is a method of teaching that clearly identifies frequent misconceptions, refutes them with relevant facts or
justifications, and then provides the idea that is supported by science. The approach can encourage conceptual transformation and better knowledge by
giving students the chance to contrast their preexisting beliefs with scientific answers. Teaching strategies that go beyond memorization and encourage
conceptual clarity and active learning are necessary to raise academic achievement in physics.

Review of Related Literature

A meta-analysis of teaching methods intended to promote conceptual shift in science was carried out by Guzzetti et al. (1993). The researchers looked at
research on students' misunderstandings and the efficacy of various strategies for correcting scientifically false beliefs. The results showed that teaching
methods that directly addressed students' preexisting preconceptions were more successful than those that merely provided accurate scientific knowledge.
The study underlined how crucial it is to address opposing ideas and offer explanations that are supported by science. The use of refutational teaching in
physics, where students often have different ideas about physical phenomena, is theoretically supported by these findings.

Guzzetti (2000) looked into the use of teaching texts intended to encourage scientific conceptual shift. The study concentrated on methods that clearly
detected misconceptions and contrasted them with explanations supported by science. According to the results, refutational methods can be useful in
assisting students in identifying contradictions between their preexisting beliefs and scientific explanations. The study also showed that when students
are specifically urged to reevaluate their past knowledge, conceptual change is facilitated. This result is pertinent to the current investigation since
enhanced conceptual comprehension could lead to higher academic success in physics.
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Tippett (2010) examined studies on the application of refutational texts to overcome science misunderstandings among students. The usefulness of texts
that clearly express a misconception, disprove it, and offer a different scientific explanation was evaluated. The results showed that refutational texts can
encourage conceptual change more successfully than typical expository texts, especially when students have strong opposing beliefs. Instead than only
providing accurate factual knowledge, the study emphasised the significance of directly addressing misconceptions. The results validate the use of
refutational techniques as a teaching intervention in science courses.

Diakidoy et al. (2003) looked at how well students understood scientific explanations and how past knowledge affects science learning. The study showed
that how students comprehend and incorporate new scientific information is influenced by their preexisting notions. The researchers stressed the
significance of teaching strategies that establish meaningful links between existing knowledge and explanations that are supported by science. The results
imply that discrepancies between students' preconceived notions and actual knowledge should be specifically addressed in effective science training. This
supports the use of refutational teaching in physics to enhance learning outcomes and foster conceptual understanding.

Vosniadou et al. (2001) looked at how students reorganise their knowledge when faced with material that contradicts their preexisting mental
representations and researched conceptual transformation in science learning. The study highlighted that learners may need to restructure preexisting
beliefs in order to achieve conceptual transformation, rather than just adding new material to their own knowledge frameworks. The results emphasised
the significance of educational interventions that alert students to discrepancies and motivate them to reassess their comprehension. These results are
especially pertinent to physics education, since students' intuitive interpretations of physical processes may deviate from ideas that are recognised by
science.

Need and Significance of the Study

Because many physics ideas are abstract, complicated, and hard for pupils to visualise and comprehend, teaching and understanding physics at the
secondary school level is frequently tough. Pupils may have preconceived notions and assumptions about ideas like force, motion, energy, electricity,
heat, light, and pressure when they first enter the classroom. Even after receiving official teaching, these beliefs may still exist since they are frequently
strongly ingrained. Students may memorize scientific data without gaining a scientifically sound grasp of physics if they rely on these alternative concepts.
As a result, teaching methods that specifically recognise and correct students' misconceptions are required.

The goal of the refutational teaching strategy is to challenge students' misconceptions by first presenting the widely held false notion, outlining why it is
insufficient, and then offering the scientifically validated explanation along with the necessary supporting data, examples, arguments, or demonstrations.
By causing cognitive conflict, this method pushes students to reevaluate their preconceived notions and rebuild their comprehension. Refutational teaching
actively involves students in analysing and clearing up their misconceptions, in contrast to traditional teaching approaches that could prioritise the
transmission and memorisation of knowledge.

A key measure of students' comprehension and mastery of scientific ideas is their academic performance in physics. However, when students have chronic
misconceptions and few opportunities to integrate new information with their preexisting conceptual frameworks, their achievement may continue to be
low. Therefore, it is necessary to investigate novel and learner-centered teaching approaches that can raise students' conceptual comprehension and, as a
result, improve their academic performance in physics.

The potential contribution of this work to physics education and classroom practice is what makes it significant. The study can offer empirical proof of
the Refutational Teaching Strategy's efficacy in raising secondary school pupils' academic performance in physics. If proven successful, the method can
assist educators in methodically identifying students' alternative ideas and provide suitable experiences for conceptual transformation.

Statement of the Problem

A key measure of students' acquisition and comprehension of scientific ideas is their academic performance in physics. However, the abstract nature of
concepts and the prevalence of misconceptions regarding numerous scientific phenomena make physics difficult for many secondary school pupils to
learn. Conventional teaching approaches do not always offer enough chances to recognize and correct these misunderstandings, which could have an
impact on students' conceptual comprehension and academic performance.

The Refutational Teaching Strategy is a method of teaching that specifically identifies students' misconceptions, refutes false ideas, and offers
scientifically validated answers backed by pertinent data and logic. The approach may help students gain a more accurate grasp of physics concepts and
raise their academic performance by challenging opposing ideas and encouraging conceptual transformation.

While refutational tactics have been used to correct misconceptions in science education, little study has looked at how well they work to improve
secondary school students' academic performance in physics. In order to improve students' academic performance in physics, the current study aims to
ascertain if the Refutational Teaching Strategy is superior to traditional teaching techniques. Hence, the study is entitled: “Effectiveness of the Refutational
Teaching Strategy in Enhancing Academic Achievement in Physics among Secondary School Students.”
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Operational Definitions of the Key Terms
Refutational Teaching Strategy

Refutational Teaching Strategy refers to an instructional approach in which students’ existing misconceptions or inaccurate beliefs related to scientific
concepts are explicitly identified, challenged, and corrected through logical explanations, evidence, and scientific reasoning. In the present study, this
strategy was implemented in the teaching of selected science topics to the experimental group using refutational texts, discussion, and guided clarification
activities.

Academic Achievement in Physics

Academic achievement in physics is the level of learning attained by secondary school students in the selected physics content following the instructional
intervention. In this study, it is operationally defined as the students' results on the Physics Achievement Test, which was administered as a pre-test and
a post-test. greater scores imply a greater level of academic achievement in physics.

Secondary School Students

Secondary school students refer to learners studying at the secondary level of education, generally belonging to classes VII1-X. In the present study, the
term specifically denotes the students selected from the secondary schools who participated as the sample for the experimental investigation.

Research Questions

1. Does Refutational Teaching Strategy improve academic achievement in Physics among secondary school students?
2. Isthere a significant difference between the post-test academic achievement scores of students taught through Refutational Teaching Strategy
and those taught through conventional teaching methods?

Objectives of the Study

e  To prepare instructional materials based on Refutational Teaching Strategy.
e  To compare the mean pre-test achievement scores of the experimental and control groups.
e  To compare the mean post-test achievement scores of the experimental and control groups.

e  To determine the effectiveness of Refutational Teaching Strategy in improving academic achievement in Physics.
Hypotheses of the Study

e  There is no significant difference between the mean pre-test achievement scores of the experimental and control groups.
e There is significant difference between the mean post-test achievement scores of the experimental and control groups.

o  Refutational Teaching Strategy is more effective than conventional teaching methods in improving academic achievement in Physics.

Methodology
Method of the Study

The study aimed at finding out the effectiveness of the Refutational Teaching Strategy in enhancing scientific attitude among secondary school students.
The participants were 70 secondary school students. An experimental method was adopted for the study. To examine the effectiveness of the Refutational
Teaching Strategy in enhancing scientific attitude, the sample was randomly divided into two groups, namely the experimental group and the control
group, with 35 students in each group. The study was conducted for 36 working days with forty-five minutes of instruction per day for each group during
the academic year 2025.

Sample of the Study
Sample

The sample of the study consisted of 70 secondary school students from Thiruvananthapuram district. The experimental group was taught through the
Refutational Teaching Strategy, whereas the control group was taught through the traditional teacher-centered method.



International Journal of Research Publication and Reviews, Vol 7, Issue 10, pp 1599-1604 October, 2026 1602

Tools Used

1. Physics Achievement Test (Researcher-made).
2. Lesson plans based on Refutational Teaching Strategy

3. Conventional lesson plans for the control group.
Data Collection Procedure

A pre-test was administered to both groups before the intervention. The experimental group received instruction through Refutational Teaching Strategy,
while the control group was taught using conventional methods.

After completion of the instructional programme, a post-test was conducted. The obtained scores were analyzed statistically.

Results and Data Analysis

Hypothesis |

Comparison of the Mean Pre-test Achievement Scores of Experimental Group and Control Group
Group N | Mean SD t-value = Remark
Control 35 | 1549 472 0.72 NS
Experimental 35 16.78 @ 5.62
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The analysis of the mean pre test scores on Academic Achievement using the test of significance of the difference between the experimental and control
groups revealed that the t value obtained (t=0.72) is not significant at 0.05 level. This shows that there is no significant difference between the mean
pretest scores of experimental group and control group. Hence it is concluded that there is no significant difference between experimental and control
groups with regard to their pre test scores of Academic Achievement and this indicated the equivalence of the two groups. Hence Hypothesis I is rejected
and an alternate hypothesis is formulated.

Hypothesis 11
Comparison of the Mean Post-test Scores on Academic Achievement of Experimental Group and Control Group

Group N Mean SD t-value Remark

Control 35 18.36 3.26 4.36 Significant

Experimental 35 25.82 571
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The analysis of the mean post test scores on Academic Achievement using the test of significance of the difference between the experimental and control
groups revealed that the t value obtained (t=4.36) is significant at 0.05 level. This shows that there is significant difference between the mean post test
scores of experimental group and control group. Hence it is concluded that there is significant difference between experimental and control groups with
regard to their post test scores of Academic Achievement. Hence Hypothesis Il is accepted.

Tenability of Hypothesis 111
Students taught through Refutational Teaching Strategy demonstrated higher achievement scores than students taught through conventional methods.

Therefore, Refutational Teaching Strategy was found to be effective in improving academic achievement in Physics.

Discussion of Results

The current study's results unequivocally show that the experimental and control groups were similar at the start of the investigation. The study's internal
validity is strengthened by the non-significant difference in the pre-test scores, which validates the groups' initial equivalency in terms of academic
achievement in physics. This implies that the instructional intervention, rather than individual participant characteristics, is primarily responsible for the
observed disparities in post-test scores.

A statistically significant difference favoring the experimental group was seen in the post-test findings between the experimental and control groups. This
suggests that the Refutational Teaching Strategy improved secondary school students' academic performance in physics. The Refutational Teaching
Strategy, which clearly identifies students' misconceptions, challenges their preexisting beliefs, and offers scientifically accepted explanations backed by
logical reasoning and evidence, may be responsible for the improvement in academic achievement among students in the experimental group.

The method allowed pupils to assess what they already knew and contrast it with ideas that are recognized by science. Students were able to improve
their conceptual clarity and apply physics concepts more successfully by challenging misconceptions and rebuilding their understanding. The
experimental group may have performed better on the post-test as a result of their meaningful engagement with physics topics.

The current study's results are consistent with other studies that highlight the value of refutational methods in dispelling myths and encouraging conceptual
transformation in science education. The findings offer empirical evidence in favor of the Refutational Teaching Strategy's efficacy as a teaching method
for raising secondary school pupils' academic performance in physics.

Consequently, the results imply that physics instructors might use refutational teaching exercises in their lessons, especially when teaching ideas that are
frequently connected to students' alternative conceptions. The study emphasizes how this approach might enhance students' academic performance and
give physics instruction greater significance.

Conclusion

The usefulness of the Refutational Teaching Strategy in raising secondary school students' academic achievement in physics was investigated in this
study. According to the results, pupils who were taught using the Refutational Teaching Strategy outperformed those who were taught using traditional
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techniques in terms of their academic accomplishment in physics. By clearly recognizing and correcting mistakes and offering explanations that are
supported by science, the technique was successful in raising students' conceptual knowledge.

The study emphasizes how crucial it is for physics teachers to implement cutting-edge, learner-centered teaching strategies. The Refutational Teaching
Strategy produces meaningful learning experiences that can enhance academic accomplishment by getting students to examine their preconceived notions,
confront misconceptions, assess scientific explanations, and reconstruct their understanding.

As a result, including the Refutational Teaching Strategy into secondary school physics instruction can be regarded as an effective pedagogical strategy
for raising students' academic performance. The results highlight the necessity for teachers to implement instructional strategies that foster deeper
comprehension and successful application of scientific concepts, and they encourage the adoption of conceptually focused and interactive teaching tactics
in physics courses.
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