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Abstract

ICT integration has become an essential factor of making teaching and learning in Science
more effective. ICT have made teaching-learning process more relevant for the learner and
connected to real life. In present study, the perceptions of science teachers in the Use of ICT
in the teaching of Science Subject at Secondary School Level in Vizianagaram District was
studied. The purpose of this study was to reveal the perceptions of science teachers' on the
Use of ICT in the Teaching of Science Subject at Secondary School level and then explore
the relationship between teachers' perceptions and factors which are related to teachers'
personal characteristics (gender, age, general and professional qualification, professional
experience, school management and locality). In order to collect data, an instrument was
developed by researchers and administered to 100 science teachers almost uniformly
distributed in secondary schools of Vizianagaram district. The data were analyzed using
various statistical methods like mean, SD, ’t’ test and F-test were the statistical techniques
used. The score obtained by different groups are compared across the variables. The results
are discussed in light of previous research studied; suggestions and Recommendations for
further research were also suggested.
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Introduction

Educational developments using Information and Communication Technology (ICT)
transformed traditional methods of teaching Science education alongside learning
approaches. The modern education system uses ICT as its foundation because its applications
extend beyond creating interactive classrooms. Since Science is primarily an experimental
and inquisitive subject, it derives a great benefit from the opportunities that come with ICT.
For example, virtual laboratories, simulations and data analysis software used by pupils help
them to visualize complex Science concepts and have meaningful learning experiences
(Hattie, 2019). The demand for ICT to be integrated in Science education is due to its
proficiency in making theory more practical. Most of the traditional methods in teaching are
restricted in providing the learners with practical experience due to constraints such as
resource or safety factors. As a result, ICT comes in to provide more engaging and safe ways
of doing these hands-on activities. For example, virtual labs enable the pupils to do chemical
reactions or study biological processes with minimal or no risk of being exposed to real
experiments (Estriégana et al., 2019). Moreover, the use of ICT in Science learning supports
collaborative learning environments in which pupils collaborate on tasks while sharing
information and performing output evaluation as one cohesive unit. The combination of
scientific knowledge growth and teamwork development occurs within these environments,
which are highly desirable in STEM (Science, technology, engineering and Mathematics)
fields (Noroozi & Sahin, 2022). This technology enables the pupils to have more interactive
and dynamic approach to Science learning through peer interaction and feedback of learned
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topics. Several studies conducted have shown a positive effect of ICT on learning in Science.
For instance, Alabidi et al. (2023) discovered that pupils who used interactive simulations
had a better understanding of scientific concepts in a more abstract form. In addition, the
study reported that educational apps and digital tools improve the pupils' performance in
areas like physics and chemistry. These tools are not only used for learning but also for
developing critical and problem-solving skills.

We are living in a constantly evolving digital era. Present students, also called as 'Digital
Natives' grow up using technology like computers, internet and mobile phones constantly
from their early years of life. Due to this early exposure to technology, students today think,
communicate, seek help, learn and access information differently. For this reason, it has been
observed that the digital natives need to be taught in a fundamentally different way. Learners
get accustomed to using technology to solve most repetitive tasks in much easier ways, which
earlier formed the basis of traditional learning. Hence, it is inevitable for educators to move
from traditional teaching methods to more innovative and techno-enhanced methods of
teaching and learning. Secondary Education in India has constantly faced challenges of
providing quality education to the student community. The development in the field of
Information and Communication Technology (ICT) has paved way to new and innovative
possibilities in teaching and learning.

The focus of education has changed from the lecture method of teaching to exploratory
methods of learning. Lessons are no more teacher-centered but are more learner-centered.
Constructivism, the new paradigm of teaching-learning is the “talk of the town" and is said to
be well implemented in the class with appropriate use of ICT. As the technology becomes
more rooted in our culture, the demand for in-service teachers to become more tech-savvy
increases drastically. Teachers are expected to provide learners with appropriate and
contemporary experiences that allow them to successfully engage with digital technology and
prepare them for 21st century skilled life after school. Hence, to cope up with the current
demands of 21st century student community and techno-enhanced teaching learning process,
the teachers need to get digitally upgraded. Every teacher who is digitally literate aids in
providing the learner community with the abilities and technically innovative skills to achieve
global standards in digital world. It is the need of the hour to initiate effective teaching and
learning process simultaneously by using latest ICT tools and web-based collaborative
learning with global community. In the light of these demands, this paper explores the Use of
ICT in the Teaching of Science Subject at Secondary Level.

Need and Importance of the study:

Science at the secondary level deals with microscopic, and large-scale phenomena — atoms,
cells, ecosystems, motion, electricity. Traditional chalk-talk methods often fail to create
visualization. ICT offers simulations, animations, and virtual labs that make invisible
concepts visible. NEP 2020 & NCF 2023: NEP 2020 calls for “extensive use of technology in
teaching and learning” and emphasizes experiential learning. ICTn in Schools, and smart
classrooms are being rolled out. But actual classroom use in science teaching needs empirical
study. Secondary science learning suffered due to lack of lab access. We need data on how
ICT is now bridging that gap. NAS 2021 and ASER reports show low learning outcomes in
science at Class 10. Rote memorization dominates. ICT has potential to shift pedagogy from
recall to inquiry, but its effectiveness must be documented. 21st Century Skills: Scientific
temper, problem-solving, and digital literacy are core NEP goals. ICT-integrated science
teaching directly develops these. We need to assess if this is happening at the secondary stage
— the foundation for higher studies. ICT makes science interactive like virtual dissections,
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space exploration, chemical reactions without lab risks and also it Improves concept
retention, interest, and reduces science phobia. 3. Prepares them for digital careers and
higher education where ICT is standard. ICT reduces workload for the science teachers by
reusing quality e-content instead of preparing everything manually. Hence, the investigator
select this study on “A Study on the Use Of ICT in the Teaching of Science Subject at
Secondary Level”

Objectives of the study:

1. To study the level of Science Teachers on the Use of ICT in the Teaching of Science
Subject at Secondary Level in Vizianagaram District.

2. To study the significant difference among the perceptions of science teachers based
on their demographic variables i.e., gender, age, general and professional qualification,
professional experience, school management and locality towards Use of ICT in the
Teaching of Science Subject at Secondary Level in Vizianagaram district.

Hypotheses of the present study

1. There is no significant difference between the perceptions of male and female category
science teachers towards Use of ICT in the Teaching of Science Subject at Secondary
Level in Vizianagaram district.

2. There is no significant difference among the perceptions of science teachers based on
their age group towards Use of ICT in the Teaching of Science Subject at Secondary
Level in Vizianagaram district.

3. There is no significant difference between the perceptions of B,Sc, and M.Sc.,
qualified science teachers towards Use of ICT in the Teaching of Science Subject at
Secondary Level in Vizianagaram district.

4. There is no significant difference between the perceptions of B.Ed., and M.Ed.,
qualified science teachers towards Use of ICT in the Teaching of Science Subject at
Secondary Level in Vizianagaram district.

5. There is no significant difference among the perceptions of science teachers based on
their professional experience towards Use of ICT in the Teaching of Science Subject at
Secondary Level in Vizianagaram district.

6.  There is no significant difference among the perceptions of science teachers based on
their locality towards Use of ICT in the Teaching of Science Subject at Secondary
Level in Vizianagaram district.

7. There is no significant difference among the perceptions of science teachers based on
their school management towards Use of ICT in the Teaching of Science Subject at
Secondary Level in Vizianagaram district.

Review of Related Literature:

Khin Jaasiel D. Alipar (2026) studied on “ ICT Utilization in Science Teaching”. This
study examined the level of Information and Communication Technology (ICT) utilization in science
teaching during the Calendar Year 2024-2025 in a small-sized Schools Division in Central Visayas,
Philippines. Employing a descriptive research design, the study utilized a researcher-developed survey
questionnaire to gather data from 60 science teachers from Clusters 1 and 2 of the division. Instrument
reliability was established through pilot testing with 30 science teachers from Clusters 3 and 4 using
Cronbach’s alpha. Data were analyzed using frequency, percentage, and mean to describe the
respondents’ profiles and ICT utilization levels, while the Mann—-Whitney U test was applied to
determine significant differences between groups. Results revealed that most respondents possessed a
modest level of educational attainment and had limited exposure to ICT-related professional training.
Findings further indicated that teachers generally demonstrated a moderate to high level of ICT
utilization in science teaching, particularly in the use of basic digital tools, multimedia presentations,
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and online resources. However, inconsistencies were observed in the frequency and effectiveness of
ICT integration, especially in the use of advanced applications such as online collaborative platforms
and gamified assessments. These limitations were attributed to inadequate training, insufficient
technological resources, and unstable internet connectivity. Based on the findings, the study concludes
that while science teachers show readiness and positive engagement in ICT integration, targeted
support remains necessary to ensure consistent and effective utilization. The results call for an
intervention plan focusing on continuous professional development, improved digital infrastructure,
stakeholder collaboration, and teacher mentoring is therefore recommended to enhance ICT
integration in science teaching.

Alfonso T. Pamisa Jr. Jessica Joy D. Hinacay (2025) studied on “Teachers’ ICT
Integration in Science Teaching and Learning Outcomes”. This study aimed to determine the
teachers’ level of ICT integration in Science classes and the pupils’ level of learning
outcomes. It also evaluated how ICT adoption by teachers impact pupils’ academic
performance in Science education. The respondents in this study were Grade 6 pupils from
three sampled schools that have equal access to ICT randomly selected through Slovin’s
formula. The study employed a descriptive-correlational and causal research designs,
utilizing a research-made questionnaires that underwent validity and reliability tests. Mean
and Standard Deviation, as well as the Pearson Product Moment Correlation Coefficient and
Multiple Linear Regression Analysis were used to analyzed data gathered. Results showed
that level of ICT integration by Science teachers is high at the emerging and applying stages
and low in infusing and transforming stages. Pupils’ learning outcomes in Science is Very
Satisfactory. A significant moderate positive correlation is identified between teachers’ ICT
integration and pupils’ learning outcomes in Science. All stages of ICT integration are
predictors of pupils’ learning outcomes in Science. Thus, Teachers’ ICT integration in
Science is associated with the pupils’ learning outcomes. As teachers use ICT more
effectively, pupils tend to achieve better outcomes. It is recommended that teachers may keep
abreast with the latest trends in ICT and its integration to improve the teaching and learning
process.

Maharaj-Sharma (2017) studied on “Using ICT in Secondary School Science Teaching —
What Students and Teachers in Trinidad and Tobago Say?”. Over the last decade and a half,
classrooms have become swamped with a range of electronic devices. Technology will
continue to be more efficient, more versatile and indeed more abundant in schools and in
classrooms. This study explores the views of students and teachers on the effectiveness of
ICT in science teaching in terms of (i) levels of enjoyment derived by students, and (ii)
usefulness of ICTs to teachers for their teaching. A questionnaire was used to elicit the views
of students and teachers in respect of a range of ICT-based classroom activities. Qualitative
and quantitative data collected through the questionnaires from 12 teachers and 100 students
involved in science teaching and learning at a selected secondary school in Trinidad were
analyzed. The results show that students enjoy ICT interventions in their lessons and teachers
rank it high in many respects but, both students and teachers agree that ICT loses its appeal
when its use is arbitrary and ill-planned.

Design of the Study

The researcher followed the survey method of the descriptive research. For this investigation
the questionnaire had been considered as a suitable tool for the collection of data. The
questionnaire consisted of 30 statements as perceived by the Science Teachers.
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Reliability and Validity:

For the purpose of the present study the split- half method was adopted. The split-half
reliability co-efficient for the use of ICT in the Teaching of Science Subject at Secondary
Level as perceived by science teachers was 0.92 and for the validity of the scale it is based on
the content and construct validity.

Administration of Tool:
The tool was administered among science teachers, necessary instructions were given in
filling the tool. All the respondents followed the instructions and filled the tool by reading
the all the items carefully.

Data Collection:
The investigator personally visited the sampled schools and administered the tool among the
sampled respondents. The data collected through questionnaire was used for analytical

purposes.

Statistical Techniques Used:

The statistical techniques used mainly for analytical purposes were means, standard
deviations were used To study the significant differences in between the socio-economic
variables, ‘t’-test and ‘F-test (ANOVA) have been used by the investigator with the help of
Statistical Package for Social Sciences (SPSS).

Table 1: Overall perceptions of teachers towards Use of ICT in the Teaching of Science
Subject at Secondary Level in Vizianagaram district.

N Min. Max. Mean Mean Std. Dev.
Percent
100 30 150 129.32 86.21 12.10

Table 1 observed that, science teachers expressed above high perceptions towards Use
of ICT in the Teaching of Science Subject at Secondary Level in Vizianagaram district. The
mean and mean percentages are 129.32 which 86.21% on their total score.

Table 2. Mean comparison between the perceptions of male and female category science
teachers towards Use of ICT in the Teaching of Science Subject at Secondary Level in
Vizianagaram district.

Gender N Mean SD t-value p-value
Male 69 131.21 12.10
3.58* 0.00
Female 31 128.62 12.33

Table 2, observed that, the mean perception scores of male category science teachers
towards Use of ICT in the Teaching of Science Subject at Secondary Level in Vizianagaram
district was 131.21 whereas it was for female category science teachers was 128.62 and the
SD values are 12.10 and 12.33 respectively. The ‘t’-value was 3.58 and the p-value was 0.00,
which was significant at 0.01 level. This shows that, there is a significant difference between
male and female category science teachers perceptions and male category science teachers
perceived high than that of female category science teachers.
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Graph-1: Mean comparison between the perceptions of male and female category
science teachers towards Use of ICT in the Teaching of Science Subject at Secondary
Level in Vizianagaram district.
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120.00 1
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Age N Mean SD F-value p-value
Below 35 Years 21 131.35 12.89
3510 50 Years 62 127.60 13.20 5.72** 0.00
Above 50 Years 17 129.05 13.46

Table 3, observed that, the mean perception scores of science teachers based on their
age group towards Use of ICT in the Teaching of Science Subject at Secondary Level in
Vizianagaram district, the mean scores of below 35 years age group science teachers was
131.35 whereas it was for 35 to 50 years was 127.60 and it was for above 50 years was
129.05 and the SD values are 12.89, 13.20 and 13.46 respectively. The ‘F’-value was 5.72
and the p-value was 0.00, which was significant at 0.01 level. This shows that, there is a
significant difference among the perceptions of science teachers based on their age group and
below 35 years age group science teachers perceived high than that of 35 to 50 and above 50
years age group science teachers.
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Graph-2: Mean comparison among the perceptions of science teachers based on their
age group towards Use of ICT in the Teaching of Science Subject at Secondary Level in
Vizianagaram district
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at Secondary Level in Vizianagaram district.

Quiﬁ?ii;?[:on N Mean SD t-value p-value
B.SC., 76 130.20 13.14
4.60** 0.00
M.SC. 24 128.65 12.92

The 4 table gives us the information that the mean score and standard deviation of
science teachers having B.Sc., as a General qualification are 130.20 and 13.14 and teachers
having M.SC. as a general qualification are 128.65 and 12.92. The ‘t’ value stands at 4.60
and the p- value is 0.00 which is significant at 0.01 levels respectively. This shows that, there
is a significant difference between B.Sc.., and M.Sc., qualified teachers in their perceptions
and B.Sc., qualified teachers perceived high towards Use of ICT in the Teaching of Science
Subject at Secondary Level in Vizianagaram district than that of M.Sc., qualified teachers.

Graph-3: Mean comparison between the perceptions of B.Sc. and M.Sc., qualified
science teachers towards Use of ICT in the Teaching of Science Subject at Secondary
Level in Vizianagaram district.
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Professional

Qualification N Mean SD t-value p-value
B.Ed., 81 132.16 12.86 5 1ok 0.00
M.Ed., 19 129.50 13.12 ' '

The 5 table gives us the information that the mean score and standard deviation of
science teachers having B.Ed as a professional qualification are 132.16 and 12.86 and
teachers having M.Ed as a professional qualification are 129.50 and 13.12. The ‘t’ value
stands at 5.12 and the p- value is 0.00 which is significant at 0.01 levels respectively. This
shows that, there is a significant difference between B.Ed., and M.ED., qualified teachers in
their perceptions and B.Ed., qualified teachers perceived high towards Use of ICT in the
Teaching of Science Subject at Secondary Level in Vizianagaram district than that of M.Ed.,
qualified teachers.

Graph-4: Mean comparison between the perceptions of B.Ed. and M.Ed., qualified
science teachers towards Use of ICT in the Teaching of Science Subject at Secondary
Level in Vizianagaram district.
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90.00 perceptions of science
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district.
Professional
i N Mean SD F-value p-value
EXxperience
Below 10 Years 14 131.23 13.11
10 to 20 Years 65 127.17 12.91 5.86** 0.00
Above 20 Years 21 129.56 13.28

Table 6, observed that, the mean perception scores of science teachers based on their
professional experience towards Use of ICT in the Teaching of Science Subject at Secondary
Level in Vizianagaram district, the mean scores of below 10 years professional experience of
science teachers was 131.23 whereas it was for 10 to 20 years was 127.17 and it was for
above 20 years was 129.56 and the SD values are 13.11, 12.91 and 13.28 respectively. The
‘F’-value was 5.86 and the p-value was 0.00, which was significant at 0.01 level. This shows
that, there is a significant difference among the perceptions of science teachers based on their
professional experience and below 10 years professional experience of science teachers
perceived high than that of 10 to 20 and above 20 years professional experience science
teachers.
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Graph-5: Mean comparison among the perceptions of science teachers based on their
professional experience towards Use of ICT in the Teaching of Science Subject at
Secondary Level in Vizianagaram district.
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Locality N Mean SD F-value p-value
Rural 50 130.18 13.45
Urban 30 127.30 13.12 4.20** 0.00
Tribal 20 129.20 12.82

Table 7, observed that, the mean perception scores of science teachers based on their
locality towards Use of ICT in the Teaching of Science Subject at Secondary Level in
Vizianagaram district, the mean scores of rural area science teachers was 130.18 whereas it
was for urban area teachers was 127.30 and it was for tribal area science teachers was 129.20
and the SD values are 13.45, 13.12 and 12.82 respectively. The ‘F’-value was 4.20 and the p-
value was 0.00, which was significant at 0.01 level. This shows that, there is a significant
difference among the perceptions of science teachers based on their locality and rural area
science teachers perceived high than that of science teachers working in urban and tribal
localities.

Graph-6: Mean comparison among the perceptions of science teachers based on their
locality towards Use of ICT in the Teaching of Science Subject at Secondary Level in
Vizianagaram district.
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of ICT in the Teaching of Science Subject at Secondary Level in Vizianagaram district.

Mai;ggfrllen ¢ N Mean SD F-value p-value
Government 22 129.46 13.23

Zilla Parishad 63 128.98 12.76 2.90NS 0.13
Municipal 15 128.10 13.02

Table 8, observed that, the mean perception scores of science teachers based on their
school management towards Use of ICT in the Teaching of Science Subject at Secondary
Level in Vizianagaram district, the mean scores of science teachers working in Government
schools was 129.46 whereas it was for teachers working in Zilla Parishad schools was 128.98
and it was for science teachers working in Municipal schools was 128.10 and the SD values
are 13.23, 12.76 and 13.02 respectively. The ‘F’-value was 2.90 and the p-value was 0.13,
which was not significant. This shows that, there is no significant difference among the
perceptions of science teachers based on their school management and they perceived similar
opinion.

Graph-7: Mean comparison among the perceptions of science teachers based on their
school management towards Use of ICT in the Teaching of Science Subject at
Secondary Level in Vizianagaram district.
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2. There is a significant difference between male and female category science teachers
perceptions and male category science teachers perceived high towards Use of ICT in the
Teaching of Science Subject at Secondary Level in Vizianagaram district than that of
female category science teachers.

3. There is a significant difference among the perceptions of science teachers based on their
age group and below 35 years age group science teachers perceived high towards Use of
ICT in the Teaching of Science Subject at Secondary Level in Vizianagaram district than
that of 35 to 50 and above 50 years age group science teachers.

4. There is a significant difference between B.Sc.., and M.Sc., qualified teachers in their
perceptions and B.Sc., qualified teachers perceived high towards Use of ICT in the
Teaching of Science Subject at Secondary Level in Vizianagaram district than that of
M.Sc., qualified teachers.

5. There is a significant difference between B.Ed., and M.ED., qualified teachers in their
perceptions and B.Ed., qualified teachers perceived high towards Use of ICT in the
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Teaching of Science Subject at Secondary Level in Vizianagaram district than that of
M.Ed., qualified teachers.

6. There is a significant difference among the perceptions of science teachers based on their
professional experience and below 10 years professional experience of science teachers
perceived high towards Use of ICT in the Teaching of Science Subject at Secondary Level
in Vizianagaram district than that of 10 to 20 and above 20 years professional experience
science teachers.

7. There is a significant difference among the perceptions of science teachers based on their
locality and rural area science teachers perceived high towards Use of ICT in the Teaching
of Science Subject at Secondary Level in Vizianagaram district than that of science
teachers working in urban and tribal localities.

8. There is no significant difference among the perceptions of science teachers based on their
school management towards Use of ICT in the Teaching of Science Subject at Secondary
Level in Vizianagaram district and they perceived similar opinion.

Conclusion:

The use of ICT in the teaching of science at the secondary level has emerged as a powerful
means to transform traditional, textbook-bound classrooms into interactive, learner-centered
environments. Science, by its very nature, deals with concepts that are often abstract,
dynamic, and difficult to visualize through verbal explanation alone. ICT tools such as
simulations, animations, virtual laboratories, digital videos, and e-content platforms bridge
this gap by making invisible phenomena observable and complex processes comprehensible.
The study reveals that when ICT is integrated purposefully into science teaching, it enhances
student interest, improves concept clarity, promotes inquiry-based learning, and develops
scientific temper. It also equips learners with digital literacy and 21st-century skills essential
for higher education and future careers. For teachers, ICT serves as a valuable pedagogical
aid that saves time, diversifies teaching strategies, and enables access to vast, updated
resources. However, the effective use of ICT is not automatic. It depends on adequate
infrastructure, reliable connectivity, subject-specific teacher training, administrative support,
and alignment with the syllabus and examination pattern. The gap between availability of
ICT resources and their actual classroom use remains a major challenge, especially in rural
and tribal schools. Thus, ICT should not be seen as a substitute for the teacher but as an
enabling tool in the teacher’s hands. Its successful implementation requires a shift from mere
installation of hardware to capacity building, continuous academic support, and creation of
quality, curriculum-mapped digital content in science. In conclusion, the thoughtful and
sustained use of ICT in secondary science teaching holds the potential to raise learning
outcomes, reduce rote learning, and make science education more equitable, engaging, and
relevant to the needs of a technologically driven society

Suggestions:

» Science Teachers interest and willingness to use ICT based materials and activities in the
classroom could be well responded and constructively put into practice.

> In-service training courses for ICTs use should be offered to science teachers who need to
learn how to utilise ICT tools/resources, how to create or select internet-based activities,
how to plan ICTs assisted lessons and how to integrate ICT resources into actual
classroom teaching.
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» Through such training, science teachers would understand the pedagogical and technical
aspects of ICT, and teachers would be able to engage in their professional development
and, as a result.

» Government should invest in education by providing the schools with power supply
generators and foot the electricity charges of schools.

» This would help address the problem of inadequate power supply to schools. For the
effective use of ICTs in teaching and learning, teachers need to be competent enough to
use ICT-based materials.

» Ministry of education should seek technical partnership and collaborative funding with
international and national organizations to provide and maintain more ICT facilities,
internet facilities, laptops, projectors, interactive boards, printing accessories in secondary
schools.
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