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ABSTRACT

Science plays a significant role in the lives of millions of people across the globe. It has
changed the trends of human history and has been a contributing factor in shaping the
destination of the nation.Science Education at the secondary level is of vital importance,
as it serves as the foundation for further scientific pursuits. The efficacy of secondary
level science education significantly impacts a student's inclination towards learning
science at higher education; and eventually contributes to scientific and technological
advancements. In order to enhance the effectiveness of science education at secondary
level, it is imperative to explore innovative methods and approaches that transcend the
traditional ‘chalk and talk’ methods. Several research studies proved that the pedagogical
competencies of science teachers in using innovative strategies significantly improved
student performance in science. The present study is an attempt to explore the
perceptions of science teachers in AP Model Schools towards the use of innovative
methods in teaching science in relation to the socio-demographic variables -  gender,
professional qualification and teaching experience. The data were collected using a
‘questionnaire’ from a sample of 300 teachers (50 Principals + 200 PGTs + 50 TGTs) from
50 selected AP Model Schools located in Srikakulam, Vizianagaram, Krishna, Guntur and
Prakasam districts in Andhra Pradesh, taking 10 schools from each of the five districts.
Stratified Random sampling method was used to select ‘sample’ for the study. Inferential
and differential statistics were used to analyze data. The results revealed that ‘gender’
and ‘professional qualification’ have no influence on the perceptions of teachers towards
innovative methods in teaching science. However, teachers in AP Models schools with an
experience of less than 5 years perceived higher as compared to their senior counterparts
with an experience of 5 years and above. Further, the study revealed that innovative
methods of teaching science contributed for improvement in student performance in
science.

Keywords: AP Model Schools, Innovative methods, Science teaching, Perceptions of
teachers, Student performance.

INTRODUCTION

Science is crucial for a nation's development as the progress of the nationdepends on
advancements in science and technology. At the secondary stage, students learn basic
science, which forms the foundation for future studies. If students find science interesting
and enjoyable at this stage, they must be more interested in studying it in
highereducation. The National Education Policy (NEP)-2020 of India emphasizes the
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importance of science education andthe growing demand for various approaches in
teaching science. These approaches include: STEM (Science, Technology, Engineering,
and Mathematics) approach, Inquiry-Based Learning (IBL), Project-Based Learning (PBL)
and Experiential Learning. The Policy suggests: “Education must move towards less
content, and more towards learning about how to think critically and solve problems,
how to be creative and multidisciplinary, and how to innovate, adapt, and absorb new
material in novel and changing fields. Pedagogy must evolve to make education more
experiential, holistic, integrated, inquiry-driven, discovery-oriented, learner-centered,
discussion-based, flexible, and, of course, enjoyable. The curriculum must include basic
arts, crafts, humanities, games, sports and fitness, languages, literature, culture, and
values, in addition to science and mathematics, to develop all aspects and capabilities of
learners; and make education more well-rounded, useful, and fulfilling to the learner.
Education must build character, enable learners to be ethical, rational, compassionate,
and caring, while at the same time prepare them for gainful, fulfilling
employment.”(MHRD, 2020).Today science education has occupieda prime place in
school curriculum as a compulsory subject in almost all nations due to its multifarious
values and functions to the individual and the society. The Governments in India has
been taking several initiatives to improve quality in science teaching in secondary schools
by providing necessary infrastructural and instructional facilities under different
schemes such as Rashtriya Madhyamik Shiksha Abhiyan (RMSA), Rashtriya Avishkar
Abhiyan (RAA) etc.

THE CONCEPT OF ‘SCIENCE EDUCATION’

Science is an organized system of knowledge which is based on inquiry,critical thinking,
creativity, logical thinking and reasoning.'Search for truth’ becomes the dominant motive
in the study of science.lthelps to enhance the quality of human life.

Science has entered into the very fabric of our everyday life; and without science, human
existence on this earth is difficult. It creates and develops insights into the mysteries of
natural existence that has always attracted people's attention since ages. In addition to
satisfying man's intellectual curiosity and providing material and media for intellectual
practice, science has a disciplinary effect on man's mind through its innumerable
manifestations. Man was able to invent innumerable ways to make his life comfortable
and happy with science. Today there is no aspect of human life which is not influenced by
science in one way or the other. Science has revolutionized every sphere of life and
undoubtedly has done a great service to mankind.

‘Science education’ refers to the teaching and learning of scientific principles, concepts,
methods and approaches in a scientific way. It is a cornerstone for fostering innovation,
critical thinking and problem-solving skills among students. It is essential for preparing
individuals to understand and address global challenges, to participate in technological
advancements and to take informed decisions in a scientifically driven world.

Science education is crucial for the development of a nation, asthe progress of thenation
depends on the advancements in science and technology. Effective science education
often involves hands-on experiments, interactive activities and real world applications.
To achieve these goals, educators need to adopt effective methods of teaching science. By
selecting strategies that align with students’ needs and learning objectives, science
instruction can become engaging, impactful and transformative.

Page | 113 Dr. T. Sharon Raju Perceptions of Teachers Towards the Effect of
Innovative Methods of Teaching Science on The academic Performance of
Students in AP Model Schools



The science curriculum at different levels should be designed to build a strong foundation
in scientific concepts and processes. The purpose of science education is to produce
scientifically literate individuals who can understand scientific issues and contribute to
society’s scientific and technological advancements.

SCIENCE EDUCATIONAT SECONDARY LEVEL

Studies on science teaching in secondary schools in India reveal that while there's a
growing emphasis on student-centric approaches like activity-based learning and the
integration of technology, many teachers are still in favor of direct instruction, following
traditional teaching methodson the pretext of completion of syllabus on timeand other
concerns. The practical aspect of teaching science is neglected in most of the schools.
Research also highlights the impact of teacher beliefs and limited exposure to inquiry-
based learning on their classroom practices, the consequential challenges in effectively
implementing ICT and STEM education in our country as compared to countries like
Singapore and the USA.

In teaching science, the science teachers should take the responsibility ofengaging
students to discharge their social responsibilities and preserve democracy,apart from
developing in them the skills of scientific thinking and reasoning.

ROLE OF AP MODEL SCHOOLS IN PROVIDING QUALITY EDUCATION

A.P. Model Schools are a network of schools in Andhra Pradesh, India, aimed at providing
quality education to rural children. The initiative seeks to establish at least one high-
quality senior secondary school in every block, serving as a benchmark of excellence.

The objectives of A.P. Model Schools include:

1. Offering holistic education through curricular and co-curricular activities

2. Developing communicative skills and moral values

3. Implementing CCE to monitor student learning

4. Providing girls’ hostels to sustain enrolment of girls

5. Acting as Centers of Excellence in their respective regions

A.P. Model Schools play a crucial role in providing quality education to students; and

thereby improve standards in secondary education.

The following are the purposes of establishing A.P. Model Schools for the all-round

development of personality of students.

(i) Holistic development: The curriculum includes both the academic subjects and
non-academic subjects such as arts, music, sports etc.for the holistic
development of students.

(ii)  Soft Skills training: Emphasis is placed on developing communication skills,
leadership qualities, teamwork, and problem-solving abilities.

(iii)  Quality Infrastructure:The A.P. Model schools possess modern facilities,
including spacious classrooms, libraries, playgrounds and auditoriums to
support a well-rounded education.

(iv)  Support services: Each school has a counselor to address the educational,
emotional, and behavioral needs of students.

(v) Continuous and Comprehensive Evaluation (CCE): Regular assessments help
monitor student progress and provide feedback for improvement.
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(vi) Community Engagement: Activities and programs are designed to involve the
local community and promote cultural heritage.

INNOVATIVE METHODS OF TEACHING SCIENCE

Innovative methods in Science teaching are crucial for fostering student engagement,
preparing them for a future driven society influenced by science and technology.
Conventional teaching methods often fail to capture students’ interest and ignite their
passion for scientific exploration; and this is where new innovative teaching methods in
science education come into play.

The following are some of the innovative methods of teaching science, which can
effectively be followed in AP Model schools.

(i) Flipped Classrooms

In a flipped classroom, students learn basic concepts through pre-class materials such as
videos or readings. Class time is then used for interactive discussions, experiments, and
problem-solving activities. This method maximizes in-class engagement. It encourages
self-paced learning and supports personalized instruction.

(ii) STEM (Science, Technology, Engineering and Mathematics) Approach

STEM approach aims to provide instructional environments for blended learning and is
committed to enlighten students how the scientific method can be applied in an every day
context. Indeed, STEM is a teaching and learning approach that is a unique combination
of Science, Technology, Engineering and Mathematics. It is not the teaching of one subject;
but it is the amalgamation of all four subjects as a comprehensive one through an
interdisciplinary curriculum. This approach focuses on the practical application of
problem-solving in the real-world situations. This approach allows students to apply
their learning to new situations and relevant contexts.

(iii) Concept Mapping

Concept mapping is a powerful teaching strategy in science that enhances student
comprehension and retention of different concepts. It creates a visual representation of
the relationships between different concepts. This can help students organize and
structure their knowledge, making it easier to understand and remember. Concept maps
typically include concepts, usually enclosed in circles or boxes, and relationships between
the concepts, indicated by connecting lines with linking words.

Concept Mapping can effectively be used in the teaching of science at secondary level. It
is a versatile teaching strategy that makes students grasp intricate connections between
concepts in learningscience subjects.

(iv) Inquiry-Based Learning (IBL)

Inquiry-based learning places students at the center of the learning process, encouraging
them to ask questions, conduct experiments, and draw conclusions. This approach
mirrors the scientific method, fostering critical thinking and curiosity. It encourages
students to investigate and explore.This approach promotes active learning and
collaboration; and develops higher order thinking skills among the students. It makes
the learners active participants in the teaching-learning process, encouraging them
towards self-learning.
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(v)  Project-Based Learning (PBL)

In project-based learning, students work on a project over an extended period, solving
real-world problems or answering complex questions. This approach integrates multiple
disciplines and emphasizes hands-on learning. It encourages team-work and problem-
solving skills.

(vi) Technology Enhanced Learning

Technology-enhanced learning is an effective strategy of teaching science in secondary
schools. This approach encourages the use of digital tools to make learning more
concrete and meaningful. This technique utilizes simulations, interactive software,
virtual labs, and online resources for the benefit of the students. It aims to combine the
ancient classroom instruction with modern online activities and resources to make
learning more purposeful.  This strategy encourages student involvement in the
teaching-learning process.

(vii) Scientific Modeling

Modeling in science is building a physical, mathematical, or conceptual representation of
a real phenomenon in our life that is difficult to observe directly. Scientific models are
one of the most innovative teaching methods in science. They are used in cross-
disciplinary science education such as molecular biology, physics, chemistry, and geology
for explaining and understanding the behavior of real systems and objects in our life. For
effective use of scientific modeling, students should be encouraged to create, revise, and
refine models based on evidence and scientific principles. There are many resources that
can be used for scientific modeling, such as rubrics, tools, and inquiry-based approaches,
to support students’ engagement and increase their learning outcomes.

(viii) Experiential Learning

Experiential learning emphasizes learning through experiences. Students engage in
activities such as simulations, experiments, field trips etc, to enhance their
understanding of scientific concepts. It connects classroom learning to real-life
experiences. It encourages reflective thinking on the part of the learners.

(ix) Cloud computing

Cloud computing refers to the delivery of computing services such as storage, processing
power and applications over the internet (‘the cloud’). In the context of teaching, cloud
computing has totally transformed the educational landscape.

Cloud-based platforms allow students and teachers to access educational resources,
assignments and collaborative tools from anywhere, at any time, using any device with
an internet connection. It facilitates remote learning and provides access to materials
virtually, even when they are not physically available in the school.

Cloud-based tools such as Google Workspace and Microsoft 365 enable students and
teachers to collaborate in real-time on documents, presentations and projects. The tools
like Zoom, Microsoft Teams and Google Meet provide platforms for virtual meetings,
discussions and interactive lessons. These tools are developed with a view to enhance
student engagement in the teaching learning process.

(x) Artificial Intelligence (AI)

Using Artificial Intelligence (Al) is a vital method in science education today for both
educators and students. Schools can benefit from the power of artificial intelligence in
science education by integrating it with existing digital lab environments that support
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STEM education. These artificially intelligent systems will be able to take over manual
tasks like grading assignments and monitoring student progress, and teachers can then
spend more time interacting with students, focusing on their individual needs during the
educational process. Further, it makes an unbiased judgment with regard to the
evaluation of student performance.

The Ministry of Education, Government of India, launched several initiatives such as
‘Digital Infrastructure for Knowledge Sharing’ (DIKSHA) and ‘Study Webs of Active
learning for Young Aspiring Minds’ (SWAYAM) online portals to provide access to
students to improve their knowledge and skills in different subjects in general and in
Science subjects in particular. Students are expected to have free access to these online
portals, wherein the applications of Artificial Intelligence are used.

ROLE OF SCIENCE TEACHERS AT SECONDARY LEVEL
Science teachers play a significant role in developing scientific attitude and rational
thinking among their students.

They should shoulder the following responsibilities in order to develop a taste for
learning science subjects at secondary level.

Science teachers are expected to:

e Use diverse pedagogical practices in teaching the subject effectively

¢ Follow innovative practices in teaching science rather than following the traditional
methods and approaches.

e Integrate technology and use digital tools like simulations, virtual labs and online
platforms to enhance quality in instruction.

e Design engaging, age-appropriate lessons that include experiments, demonstrations,
and multimedia tools.

¢ Encourage students to participate in science exhibitions, science clubs and field visits
to various places to foster in them educational experiences along with social values

e Develop team spirit and collaborative work culture among students

e Stay updated with scientific advancements and pedagogical strategies in science.

e Work with other subject teachers to correlate science with mathematics, technology
and environmental studies.

e Develop warm and supportive relationship with students and colleagues; and
collaborate with other science teachers in designing and transacting curriculum
effectively.

e Interact more with their students in the classroom with a view to increase their
curiosity in learning science.

e Correlate scientific principles with the real-life situations.

e Prioritize student engagement in the teaching-learning process in order to make
learning more concrete and meaningful.

REVIEW OF RELATED STUDIES
A brief review of the studies conducted in the field earlier by other researchers is
provided in the following paragraphs.
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Sanino Nakhro & Lungsang Zeiliang (2025) studied on the Challenges of Teaching
Science at the Higher Secondary level in Nagaland. The researchers used descriptive
survey method for the investigation. The sample consists of 15 teachers teaching science
for Higher Secondary schools in Nagaland. The sample was selected using purposive
sampling technique. The data were collected from primary and secondary sources. The
data were carefully processed and analyzed using different statistical techniques to
understand the emerging concepts and their interconnections.

The results revealed that lack of infrastructural facilities, lack of commitment of teachers
from rural background, meager salaries paid to private school teachers, lack of digital
connectivity in rural areas, lack of in-service training for newly recruited teachers remain
the challenges in science teaching in Nagaland.

Asim Kumar Mondal et al. (2024) conducted a descriptive survey research that aims at
evaluating the effectiveness of practical work versus traditional lecture-based methods
in secondary-level science education. The sample comprises of 300 class-IX secondary
students from five different schools (one boys’ school, two girls’ schools and two co-
educational schools) of South 24 Parganas (PGS) and North 24 Parganas (PGS) districts
selected randomly from the Government sponsored secondary schools in West Bengal.
60 students were selected from each one of these five schools. From the 60 students of a
school, 30 students are kept in the Control group and 30 students are kept in
Experimental group. The data were collected using a 20-mark questionnaire.The study
revealed that laboratory facilities are very crucial in the practical-based teaching. Schools
with better-equipped labs showed improvement in student achievement than those with
less comprehensive laboratory facilities. It is further found that practical work was found
to significantly enhance students’ understanding and retention of scientific concepts. This
hands-on approach not only improved academic performance but also increased student
interest and engagement in science subjects.

Badaru, K.A. et al. (2024 )carried out a research study to examine the application of
flipped classroom model in crisis-prone educational settings. The researchers collected
data using semi-structured interviews from 12 physical science educators. The findings
revealedthat flipped classroom helped to enhance student engagement and foster
innovative teaching practices.The study also highlighted various obstacles such as limited
technology access, inadequate training and socio-economic disparities affecting student
participation. The limitations of file size and insufficient digital infrastructure alsoremain
further hindrances in the effective implementation of the model. It emphasizes the
transformative potential of the flipped classroom model and calls for targeted
interventions to address these challenges, aiming to improve educational practices,
particularly at secondary level.

RATIONALE OF THE STUDY

With the curricular changes taking place in teaching science, the science teachers should
adopt innovative teaching methods and improved teaching strategiesto make science
education more meaningful and purposeful. The teachers are expected to develop
scientific temper and attitude among their students to make them understand the world
around. They should also develop among their students the skills such as critical
thinking, creativity and problem-solving. The teachers should have a positive attitude
and right perceptions towards teaching science at secondary level.
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This study is undertaken to explore the perceptions of science teachers towards
innovative methods of teaching science in AP Model schools.It is felt by the researchers
to conduct a study to explore the perceptions of teachers towards the influence of
innovative methods of teaching science on student performance in AP Model schools.
Further, the study is intended to know the influence of gender, professional qualification
and teaching experienceon the perceptions of teachers towards innovative methods of
teaching science in AP Model schools. The present study is an attempt in this direction.

OBJECTIVES OF THE STUDY

The main objective of the present study is to explore the perceptions of teachers towards
the influence of Methods of teaching science on the academic performance of students in
AP Model Schools.

The study also aims at finding out the influence of certain demographic variables -
gender, professional qualification and teaching experience on the perceptions of teachers
towards the influence of methods of teaching science on the academic performance of
students in AP Model schools.

HYPOTHESES OF THE STUDY

(1) There is no significant difference in the perceptions of male and female
teacherstowards the effect of innovative methods of teaching science on student
performance in AP Model schools.

(i1) There is no significant difference in the perceptions of teachers with B.Ed.
qualification and those with M.Ed. & above qualifications towards the effect of
innovative methods of teaching science on student performance in AP Model
schools.

(ii1))  Thereis no significant difference in the perceptions of teachers with an experience
of less than 5 years and those with 5 years and above towards the effect of
innovative methods of teaching science on student performance in AP Model
schools.

LIMITATIONS OF THE STUDY
The study is limited to find out the influence of three demographic variables, viz., gender,
professional qualification and teaching experience on the perceptions of teachers

towards the effect of innovative methods of teaching science on student performance in
AP Model schools.

DELIMITATIONS OF THE STUDY

The study is confined to explore the perceptions of 300 teachers (50 Principals + 200
PGTs + 50 TGTs) from 50 selected AP Model Schools from Srikakulam, Vizianagaram,
Krishna, Guntur and Prakasam districts in Andhra Pradesh, taking 10 schools from each
of the five districts (10 x 5 = 50 schools).

DESIGN OF THE STUDY

(a) Method of Research

Since the present study involves collecting data with the help of a survey, the
investigators used ‘Descriptive survey’ method for the present study.

.Sample

Thesample of the studyconsisting of 300 teachers (50 Principals + 200 PGTs + 50 TGTSs)
from 50 selected AP Model Schools from Srikakulam, Vizianagaram, Krishna, Guntur and
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Prakasam districts in Andhra Pradesh was selected using ‘Stratified Random Sampling
method’.

(b) Research Tool

A well-organizedLikert type questionnaire consisting of 36items was used as the tool of
research for the present investigation under pilot study. The researcher has verified
whether the tool developed is in conformity with the conditions required by a standard
tool duly establishing the reliability, validity and objectivity.

(c) Administration of the Tool

The tool was initially administered to 30 teachers (5Principals + 20 PGTs + 5
TGTs)working in 5 (five) AP Model schools taking one school from each of the five
districts, viz.,, Srikakulam, Vizianagaram, Krishna, Guntur and Prakasamunder Pilot
study. The reliability, validity and objectivity of the tool have been established. Further,
the researchers conducted item analysis for the items included in the tool. Out of 36items
selected for the tool, the discriminating power of 30 items was found positive and was
found negative in respect of6 items. The items whose discriminating power is negative
have been removed; and the final tool consists of 30 items, which are pool proof in all
respects. The final tool was administered to 300 teachers (50 Principals + 200 PGTs + 50
TGTs) from 50 selected AP Model Schools from Srikakulam, Vizianagaram, Krishna,
Guntur and Prakasam districts in Andhra Pradesh for purpose of collecting data from the
respondents.

STATISTICAL INTERPRETATION OF DATA
The data were analyzed using different statistical techniques such as Mean scores,,
Standard Deviations and t-ratios; and the results are provided in the following table.

Table showing t-values of different variables relating to the perceptions of
teachers towards Innovative methods of teaching science in AP Model schools

S. Variable N Mean S.D. t-ratio Result
No.
*Not
120 28.11 Significant
Male 180 28.09 | 0.05* | at0.05 and
1 Female 100.67 0.01 levels
100.83
Gender
*Not
100.17 | 27.99 Significant
240 | 101.50 | 26.94 at 0.05 and
2 B.Ed. 60 0.01 levels
M.Ed. & 0.34*
Professional above
qualification
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200 | 106.20 | 26.79
Lessthan | 100 | 92.70 | 26.37 *Significant
Syrs at 0.05 and
3 Teaching Syrs. & 4.15* | 0.01 levels
Experience above
FINDINGS OF THE STUDY

On the basis of the analysis and interpretation of data, the researchers have arrived at the
following findings and drawn the conclusions.

1. There is no significant difference in the perceptions of male and female teachers
towards the effect of innovative methods of teaching science on student performance in
AP Model schools.

2. There is no significant difference in the perceptions of teachers with B.Ed.
qualification and those with M.Ed. & above qualificationstowards the effect of
innovative methods of teaching science on student performance in AP Model
schools.

.3. There is significant difference in the perceptions of teachers with an experience of less
than 5 years and those with 5 years and above towards the effect of innovative methods
of teaching science on student performance in AP Model schools.

Teachers with an experience of less than 5 years perceived higher towards the effect of
innovative methods of teaching science on student performance in AP Model schools.

CONCLUSION

From the findings of the study, it is concluded:

(i) ‘Gender’ has no influence on the perceptions of teachers towards the effect of
innovative methods of teaching science on student performance in AP Model
schools.

(i)  ‘Professional qualification’ has no influence on the perceptions of teachers
towards the effect of innovative methods of teaching science on student
performance in AP Model schools

(iii) ‘Teaching experience’ has a significant positive influence on the perceptionsof
teachers towards the the effect of innovative methods of teaching science on
student performance in AP Model schools, showing teachers with an experience
of less than 5 years perceiving higher as compared to their senior counterparts
with an experience of 5 years and above.

EDUCATIONAL IMPLICATIONS

(1) The study helpsscience teachers innovatestrategies of teaching science in AP
Model schools.

(i1) The present study helps the science teachers to bring about necessary changes in
the science curriculum in AP Modelschoolswith a view to improve the Academic
Performance of students.

(iii))  The study helps science teachers use different methods and approaches to
develop scientific attitude among their students.
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(iv)

V)

The studyhelpsscience teachers take necessary steps to integrate technology in
their pedagogy of science for better comprehension of the subject matter by their
students.

The studywould help the Academic Organizations take necessary steps to
organize in-service training programs periodically for the benefit of science
teachers working in AP Model Schools.
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