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ABSTRACT

This study explores the perception of university science teachers regarding the role of Information and Communication
Technology (ICT) on the quality of science teaching-learning. It highlights the role of ICT in curriculum planning and
development, teaching-learning and evaluation processes, research innovation and extension activities. A self-structured
questionnaire was administered to collect data from 12 university science teachers were selected on convenience
basis from the Department of Biosciences, Biotechnology and Centre for Interdisciplinary Research in Basic Science
teaching UG courses. The findings reveal significant positive perception of ICT’s role in curriculum planning and
development, teaching-learning and evaluation processes, research innovation, and extension activities. The study
points out the perception of teachers regarding the significance of integrating ICT into science education to facilitate
continuous improvement and adaptation in teaching-learning, ultimately enhancing the quality of science education.The
study also highlights the perception of teachers regarding challenges faced by teachers such as data analysis,
simulations, and modeling, which can limit the potential of students’ projects. Additionally, the lack of training for
teachers, resistance to changing traditional methods and may not leverage ICT to create innovative courses. The
study suggests that there is need for sensitization of, capacity building programs for, peer collaboration amongst
teachers enabling them utilize the potential of ICT in improving science teaching-learning and benefiting the society
as a whole.
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INTRODUCTION

The integration of Information and Communication
Technology (ICT) in face-to-face teaching of science
has revolutionized the educational landscape, enhancing
both teaching-learning experiences. ICT tools such as
interactive simulations, virtual labs, multimedia
presentations, and educational apps provide dynamic ways
to illustrate complex scientific concepts, making learning
more engaging and comprehensible for students. This
approach not only caters to different learning styles but
also fosters critical thinking and problem-solving skills
crucial for scientific inquiry. With the recent UGC
directive emphasizing a 40 per cent online mode of

educational delivery, incorporating ICT ensures flexibility
and accessibility, enabling educators to reach a wider
audience while maintaining the integrity and effectiveness
of face-to-face interactions in science education.

The post-COVID-19 pandemic has accelerated the
adoption of ICT in education, as institutions worldwide
were forced to shift to online and hybrid learning models.
The integration of ICT into teaching methodologies has
become indispensable, not only for enhancing the learning
experience but also for meeting international education
standards. ICT has revolutionized education by providing
innovative tools and resources that facilitate interactive
and student-centered learning. According to UNESCO
(2015), ICT in education enhances the teaching process
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by providing access to a wealth of digital resources,
fostering collaborative learning environments, and
enabling personalized learning experiences. The effective
use of ICT can improve student engagement and
motivation, thus enhancing overall educational outcomes
(UNESCO, 2015).

Furthermore, the OECD report suggests that
integrating ICT into education systems can bridge
educational gaps and promote equitable learning
opportunities, especially in under-resourced regions
(OECD, 2015). India has recognized the potential of ICT
in transforming education and has implemented various
policies to promote its integration in classrooms. The
National Policy on Education (NPE) 2020 emphasized
the establishment of a National Educational Technology
Forum (NETF) within the Ministry of Education to
oversee the development of digital infrastructure, content,
and capacity building for e-education at all levels. NETF
is crucial for coordinating the adoption and development
of educational technologies, ensuring they meet evolving
educational needs and technological changes (Ministry
of Education, 2020).

In the realm of science education, the Digital India
campaign, initiated by the Government of India, holds
significant promise. This campaign endeavours to enhance
digital access and literacy nationwide, ensuring that
teachers and students alike can leverage ICT tools
effectively. The National Mission on Education through
ICT (NMEICT) plays a crucial role by providing digital
resources and tools specifically tailored for science
education. These resources foster an environment
conducive to innovative teaching methodologies and
enriched learning experiences in science. Consequently,
educators are empowered to employ advanced digital
technologies to illustrate complex scientific concepts
effectively, thereby enhancing student engagement and
comprehension. This holistic approach not only enriches
the quality of science education but also aligns with the
broader goals of digital empowerment and educational
enhancement envisioned by the Digital India campaign
(NMEICT, 2019; Ministry of Electronics and Information
Technology, 2015).

According to Chai, Koh, and Tsai (2013), ICT tools
facilitate the design of curricula by enabling dynamic,
interactive, and updated content delivery that is
responsive to contemporary scientific advancements and
student needs. The incorporation of digital resources,
simulations, and interactive modules helps create a more
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engaging and comprehensive curriculum. This approach
aligns with the needs of 21st-century learners, who
require skills in digital literacy and problem-solving. Aside
from this, ICT tools such as virtual labs, educational
software, and online resources allow for experiential
learning, which is critical in science education (Koehler
and Mishra, 2009) to enhance the teaching-learning
processes by promoting active learning and student
engagement. For instance, virtual labs enable students to
conduct experiments in a simulated environment,
overcoming the limitations of physical labs (de Jong e?
al.,2013). Additionally, the use of multimedia resources
helps cater to different learning styles, making science
education more inclusive and effective.

Additionally, formative and summative assessments
in science education can be conducted more efficiently
using digital tools (Gikandi, Morrow, & Davis, 2011), such
as Online quizzes, e-portfolios, and learning management
systems (LMS), which provide immediate feedback and
analytics, helping educators track student progress and
identify areas needing improvement. Furthermore,
adaptive assessment technologies can tailor evaluations
to individual student levels, offering a personalized learning
experience (Shute and Rahimi, 2017). ICT also fosters
research innovation in science education by providing tools
for data collection, analysis, and dissemination.

ICT provides researchers with instant access to vast
amounts of scholarly literature, databases, and research
repositories, enabling comprehensive literature reviews
and background research (Athanasiadis et al.,
2009).Technologies such as sensors, data analytics
software, and simulation tools enable efficient data
collection and analysis, enhancing the accuracy and depth
of research findings (Lee, 2018). ICT also facilitates
access to a vast array of online journals, databases, and
research networks, which enhances the quality and reach
of scientific research. ICT platforms like collaborative
tools and virtual environments enable global research
collaborations, fostering interdisciplinary approaches and
knowledge exchange (Bozeman and Boardman, 2014).

ICT supports extension activities by enabling broader
dissemination of scientific knowledge and community
engagement. Online platforms and social media can be
used to share research findings, provide educational
resources, and conduct outreach programs (Anderson
and Anderson, 2010). Additionally, webinars, online
workshops, and digital newsletters help extend the impact
of educational initiatives beyond traditional classroom
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settings, reaching a global audience. A study by O’Dwyer,
Carey, and Kleiman (2007) highlights the positive impact
of ICT on student achievement in science. Furthermore,
research by Hwang, Lai, and Wang (2015) suggests that
mobile learning technologies enhance student engagement
and learning outcomes in science education.

The National Assessment and Accreditation Council
(NAAC) of India define the quality of science education
through ICT by emphasizing its role in enhancing learning
outcomes, accessibility, and pedagogical innovation.
NAAC emphasise the integration of ICT tools such as
simulations, virtual laboratories, and interactive multimedia
resources to facilitate experiential learning and deeper
conceptual understanding in science education.
Furthermore, ICT enables real-time collaboration among
students and researchers, promotes self-paced learning,
and supports the development of critical thinking and
problem-solving skills essential for contemporary
scientific inquiry. NAAC’s framework thus highlights ICT
as a catalyst for fostering a dynamic and inclusive
learning environment that prepares students to engage
effectively with scientific challenges and advancements.

Furthermore, UNESCO has been at the forefront
of promoting ICT in education, providing guidelines,
frameworks, and support to member states to enhance
their educational systems. The UNESCO ICT
Competency Framework for Teachers (ICT-CFT)
outlines the essential skills and knowledge teachers need
to effectively integrate ICT into their teaching (UNESCO,
2023). This framework emphasizes the need for
continuous professional development and the creation of
supportive environments that encourage the use of
technology in education. Furthermore, UNESCO also
advocates for the use of Open Educational Resources
(OER) to democratize access to high-quality educational
materials. OER can play a significant role in supporting
teachers, especially in resource-constrained settings, by
providing freely accessible and adaptable learning
resources (UNESCO, 2012).

In addition, the Horizon Report (2020) emphasizes
the trends and difficulties in educational technology,
forecasting a substantial increase in the implementation
of ICT in higher education institutions. According to the
report, technology breakthroughs such as artificial
intelligence, virtual laboratories, and interactive simulations
are identified as important factors that contribute to high-
quality education (EDUCAUSE, 2020). These tools not
only improve comprehension of intricate scientific
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subjects but also cultivate critical thinking and problem-
solving abilities in students.

Several national policies and initiatives reflect India’s
commitment to integrating ICT in education. The NPE
2020, for instance, outlines a comprehensive strategy for
digital transformation in education, including the
development of virtual labs, online courses, and digital
repositories (Ministry of Education, 2020). Additionally,
the SWAYAM platform, an initiative under the NMEICT,
offers online courses from premier institutions, making
quality education accessible to all (SWAYAM, 2019). The
government’s focus on teacher training through programs
like the DIKSHA platform, which provides digital
infrastructure for teacher education, is crucial for building
the necessary competencies among teachers to
effectively use ICT in their teaching (Ministry of
Education, 2017).

This study aims to investigate university science
teachers’perception regarding the role of ICT in quality
science teaching-learning. It seeks to contribute to the
ongoing dialogue on enhancing scientific education quality
through technological advancements, aligned with the
objectives outlined in NEP 2020 and drawing insights from
the Horizon Report.

Research Objectives:

1. To study the perception of teachers regarding
the role of ICT in the curriculum planning and
development of quality teaching-learning in
undergraduate science programs

2. To study teachers’ perception regarding the role
of ICT in teaching-learning, and the evaluation
processes of quality teaching-learning in
undergraduate science programs

3. To study the teachers’ perception of ICT in
research, innovation, and extension activities and
their role in quality science teaching-learning

METHODOLOGY

The study used a descriptive survey design. A total
number of 12 university science teachers were selected
on convenience basis from the Department of
Biosciences, Biotechnology and Centre for
Interdisciplinary Research in Basic Science teaching UG
courses. A questionnaire was developed based on the
objectives of the study. Each dimension comprised
multiple items designed to study specific aspects of that
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respective dimension. Likert scale type items were used
to study participants’ perception in three dimensions such
as curriculum planning and development, teaching-
learning and evaluation processes, research innovation
and extension activities.

Data was collected through a structured
questionnaire administered to participants through a
Google Form. Following the collection phase, data was
subjected to analysis as per objectives of the study.
Percentages were utilized to analyse each dimension of
the variables under this study.

RESULTS AND DISCUSSION

The findings have been reported as per the
objectives of the study.

Objective 1: To study the perception of teachers
regarding the role of ICT in the curriculum planning
and development of quality teaching-learning in
undergraduate science programs

The curricular aspect covers curriculum design and
development, planning and implementation, academic
flexibility, curriculum enrichment and feedback system.
Curriculum design focuses on the creation of overall
courses, blueprint of the courses, making content
according to the learning objectives, and how to develop
the course outline and build the courses (NAAC, 2020).

The aim of this dimension was to see the perceptions
of teachers’ regarding the role of ICT in curricular aspect
in science education.

The Table 1 shows the perception of teachers
regarding the role of ICT in the curricular aspect of quality
teaching and learning of science at the UG level. It
indicates a positive perception of teachers towards the
curricular aspect of quality teaching and learning of
science. Specifically, 66.7% of teachers reported mostly
using ICT, while 33.3% reported always using it, resulting
in a total of 100% of teachers using ICT for creating
course content and syllabi for science. This finding is
consistent with a study by Tondeur et al. (2017), which
found that teachers’ integration of ICT into their
curriculum planning processes was significantly
associated with improved instructional practices and
student engagement. Furthermore, 75% of teachers
perceived that they mostly use ICT, while 16.7% reported
always using it. This shows that 92% of teachers employ
ICT to develop an inclusive curriculum, whereas 83.33%
incorporate it at least 50% of the sometime, and 33.3%
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always use ICT to access resources for science
curriculum planning. The positive perception noted in the
study aligns with findings by Ghavifekr and Rosdy (2015),
who observed that teachers reported enhanced
instructional quality and efficiency when incorporating
ICT into their teaching strategies.

Additionally, 50% of teachers indicated that they
mostly use ICT, whereas 25% reported that they always
integrated ICT into teaching to simplify complex science
content, which is consistent with the findings of Balanskat,
Blamire, and Kefala (2006), who noted that ICT tools
significantly aid in clarifying complex subject matter and
engaging students more effectively. Two-third teachers
use ICT to create blueprints (33.3% each as mostly and
always) and reflect, revise, and update science
curriculum, while 58.33% (41.7% mostly and 16.7%
always) use ICT to create tailor-made science
curriculum. Half of the teachers mostly use ICT to design
flexible courses, integrate ICT into the curriculum to
provide flexibility for students, and get feedback from
stakeholders on the syllabus and its transactions.
Approximately 50% of teachersuse ICT, with 33.3%
mostly and 16.7% always integrating it to facilitate the
inclusion of value-added courses. Likewise, 41.6%
teachers use digital laboratories for web-based
assessments in curriculum design and development.
Literature supports these technologies for enhancing the
assessment process and delivering prompt feedback,
thereby enhancing the overall learning experience
(Redecker and Johannessen, 2013).

One-third of the teachers (16.7%, both mostly and
always) perceived integrated ICT into the curriculum to
provide flexibility for students to switch to alternative
modes of learning (33.33%), while one-fourth (25%) of
the teachers of which of 16.7% mostly and 8.3% always
integrated ICT into the science curriculum to create
innovative courses such as certificate courses, diploma
courses, etc. The findings also resonate with research
by Domingo and Garganté (2016), who emphasized the
role of ICT in curriculum flexibility and personalization.
But 25% of teachers still do not incorporate ICT to create
such innovative courses. A small portion of the teachers
are not using digital labs (8.33%), web-based assessment
(8.33%), or integrating ICT into the science curriculum
to provide flexibility to complete courses similarly. 8.33%
of teachers perceived that ICT did not assist in the
inclusion of value-added courses in the science
curriculum. This is consistent with findings from Buabeng-

Internat. J. Appl. Soc. Sci. | July & Aug., 2024 | 11 (7&8)



ROLE OF ICT IN QUALITY SCIENCE TEACHING-LEARNING: A STUDY OF UNIVERSITY SCIENCE TEACHERS’ PERCEPTION

Table 1: Perception of teachers’ regarding role of ICT in curricular aspect

Statements Never  Rarely  Sometimes Mostly Always
[ utilise ICT to create blueprint for the science course I teach. 0.0% 0.0% 33.3% 33.3% 33.3%
Tuse ICT to reflect, revise, and update, including emerging issues in the 0.0% 0.0% 33.3% 33.3% 33.3%
science curriculum.

T use the digital lab to create interactive and interesting learning 8.3% 0.0% 50.0% 33.3% 8.3%
experiences.

I use web-based assessments for curriculum design and development. 8.3% 0.0% 50.0% 25.0% 16.7%
Tuse ICT to create tailor-made science curriculum that meets local and 8.3% 0.0% 33.3% 41.7% 16.7%
global needs

Tuse ICT to access a variety of resources for the science curriculum 0.0% 0.0% 16.7% 50.0% 33.3%
planning process, such as online databases, textbook, and other digital

resources.

T'use ICT for creating course content and syllabi that adhere to the 0.0% 0.0% 0.0% 66.7% 33.3%
institution’s mission, goals, and objectives.

I integrate ICT in science course to provide deeper understanding of 0.0% 0.0% 25.0% 50.0% 25.0%
complex scientific concepts.

Tuse ICT to create a more inclusive and equitable science curriculum that 0.0% 0.0% 8.3% 75.0% 16.7%
empowers all students to reach their full potential.

Tuse ICT to design flexible courses including different activities of science 0.0% 0.0% 50.0% 50.0% 0.0%
to accommodate different learning styles or approaches.

I integrate ICT into the science curriculum, which provides flexibility for 0.0% 8.3% 41.7% 33.3% 16.7%
students to complete course at their own pace

I integrate ICT in science curricula to give students the flexibility to switch 0.0% 0.0% 66.7% 16.7% 16.7%
to alternative modes of learning (offline, ODL, online learning, and hybrid

learning modes).

I incorporate ICT into science curriculum to create innovative courses (like 8.3% 16.7% 50.0% 16.7% 8.3%
certificate, diploma courses) that go beyond the prescribed syllabus

ICT assists in the inclusion of value-added courses that significantly 0.0% 8.3% 41.7% 33.3% 16.7%
improve students' educational experiences and outcomes.

Tuse ICT to get feedback from stakeholders on the syllabus and its 0.0% 0.0% 50.0% 41.7% 8.3%
transaction that helps meet the needs of society

Andoh (2012), who identified barriers such as lack of
training, resistance to change, and insufficient
infrastructure as significant hurdles to the effective
integration of ICT in education.

The results are very prominent and show a highly
positive perception about the use of ICT in the curricular
aspect of science, with using ICT to create course content
and syllabi for science (100%), inclusive curriculum
(92%.), accessing resources for science curriculum
planning (83.33%), integrating ICT into teaching to simplify
complex science content (75%), and using ICT to create
a blueprint and reflect, revise, and update the science
curriculum (66.66%). This indicates widespread adoption
of technology that ensures accessibility and inclusivity in
the science curriculum, leveraging digital tools and
resources to enhance their curriculum planning process
and make science more engaging for students.

The results also show that around half of teachers
always use ICT to create tailor-made science curriculum,
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design flexible courses, use digital labs and web-based
assessment, and perceive that ICT assists in the inclusion
of value-added courses. This demonstrates personalized
teaching and learning, flexibility that focuses on meeting
the diverse needs of students and providing learning
opportunities within the science curriculum. One fourth
of the teachers still do not incorporate ICT to create such
innovative courses, while a very small percentage of
teachers (8.33%) show a negative perception, suggesting
potential barriers that need to be addressed.

Overall, the data suggests a high level of adoption
and positive perception of ICT among science teachers,
with a focus on enhancing curriculum development,
flexibility, inclusivity, and innovation. Hence, the teachers
who are already using ICT in their capacity building
program must undertake to ensure efficiency and
effectiveness in the integration of ICT in the curricular
aspect.
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Objective 2: To study teachers’ perception
regarding the role of ICT in teaching-learning, and
the evaluation processes of quality teaching-
learning in undergraduate science programs

Teaching, learning, and evaluation cover student
enrolment and profile, catering to student diversity, the
teaching-learning process, teacher profile and quality,
evaluation processes and reforms, student performance
and learning outcomes, and the student satisfaction
survey.Student Enrolment and Profile refers to the process
of admitting students to the programmes through a
transparent, well-administered mechanism complying
with all the norms of the concerned regulatory or
governing agencies, ensuring equity and wide access, and
representing the student community from various
geographical locations, socio economic and cultural
backgrounds (NAAC, 2020).

The aim of this dimension was to see the perceptions
of teachers’ regarding the role of ICT in teaching-learning
and evaluation in science education.

The above Table 2 shows the perception of teachers’
regarding the role of ICT in teaching-learning, and
evaluation in quality science teaching-learning at the
undergraduate level. A significant majority of teachers
(91.67%), comprising 41.70% who mostly use it and
50.00% who always rely on it, assert that ICT is pivotal
in ensuring transparency during examinations and in the
publication of results. This finding corresponds with
research conducted by Jimoyiannis and Komis
(2007).Three quarter (75%) ofteachers acknowledge the

importance of ICT in maintaining student data, which is
corroborated by research indicating that ICT tools
facilitate efficient student record management and data
analytics (Mwalongo, 2011). Most of the teachers
(91.67%) using ICT to enhance their teaching abilities is
consistent with findings by Chai, Koh, and Tsai (2010),
who found that teachers perceive ICT as a vital
component in improving instructional methods and
pedagogical outcomes. The significant 83.40% of which
mostly (16.70%) and always (67.70%) for staying
updated with science developments, and 83.30% of which
of mostly (50.00%) and always (33.30%) for meeting
diverse student learning needs. This emphasis ICT’s
pivotal role in education, reflecting its critical function in
continuous learning and knowledge dissemination in
science, as well as its effectiveness in addressing varied
student requirements, thereby promoting inclusive
educational practices. This supports the findings of
Bingimlas (2009), who highlighted the role of ICT in
providing diverse and accessible educational resources.
More than half (66.7%) of the teachers, including mostly
41.70% and always 25.00%, use digital resources to
make learning more personalized and dynamic, which
parallels the conclusions of Voogt and Knezek (2008),
who emphasized the potential of ICT to tailor educational
experiences to individual student needs. 58.33% of
teachers employ ICT tools for blended and flipped learning
approaches, reflecting the adoption of modern teaching
methods that combine online and face-to-face instruction
to enhance the learning experience, in line with the work

Table 2 : Perception of teachers’ regarding role of ICT in Teaching Learning and Evaluation

Statements Never Rarely Sometimes Mostly Always
ICT plays a significant role in ensuring transparency in the student admissions 0.0%  0.0% 8.3% 41.7%  50.0%
process for UG science courses.

ICT helps to meet the requirements of students from a variety of backgrounds by 0.0%  0.0% 16.7% 50.0%  33.3%
addressing their learning needs

ICT helps to maintain the data, which provide information about Diversity (Sex 0.0%  0.0% 25.0% 333% 41.7%
Ratio, Region, Age etc.) of students so as to design teaching — learning process.

Tuse ICT in internal assessments to determine the learning levels of students with 0.0%  8.3% 58.3% 25.0% 8.3%
special needs

Tuse ICT for designing learner’s centred education using participative, 0.0%  0.0% 50.0% 41.7% 8.3%
experiential, and collaborative learning appropriate methodologies to facilitate

effective learning

I use digital resources to make learning more individualize, creative and dynamic. 0.0%  0.0% 33.3% 41.7%  25.0%
I use ICT-enabled tools such as Google Classroom and e-content science study 0.0%  0.0% 41.7% 333%  25.0%
material for an effective teaching-learning process

Tuse ICT in blended learning and flipped learning for enriching the teaching- 0.0%  0.0% 41.7% 583%  0.0%
learning experience.

T'use ICT to stay updated with the latest developments in the field of science 0.0%  0.0% 16.7% 16.7%  66.7%
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of O’Flaherty and Phillips (2015), which illustrated the
effectiveness of these modern teaching methodologies
in enhancing student engagement and learning outcomes.
Half of the teachers (50%), including 41.70% mostly and
8.30% always, use ICT to design learner-centered
education. One third (33.33%) of the teachers use ICT
exclusively for the internal assessment of students with
special needs, but a small percentage (8.33%) of teachers
do not use ICT to assess students with special needs.
This observation is consistent with the findings of Florian
and Hegarty (2004), who pointed out the challenges and
barriers in implementing ICT for inclusive education.
The data highlights the widespread adoption and
positive perception of ICT by teachers in various aspects
of teaching, learning, and evaluation in undergraduate-
level science education. Teachers recognize the benefits
of ICT in ensuring transparency and efficiency, improving
their teaching abilities, meeting student needs, and
enhancing individualized and dynamic learning
experiences. However, the use of ICT for assessing
students with special needs still requires further attention
and improvement, as a significant proportion of teachers
are not utilizing ICT for the same (8.33%). This suggests
the need for targeted interventions, such as training and
resource allocation, to support the integration of ICT in
inclusive educational practices. Overall, the results
demonstrate the significant role of ICT in the quality of
teaching, learning, and evaluation in undergraduate
science education, as perceived by the teachers. The
result is very prominent and shows a highly positive
perception of teachers regarding the role of ICT in

teaching-learning, and evaluation in quality science
education.

Objective 3: To study the teachers’ perception of
ICT in research, innovation, and extension
activities and their role in quality science teaching-
learning

Research, Innovations and Extension involves,
Promotion of Research and Facilities, Resource
Mobilization for Research, Innovation Ecosystem,
Research Publications and Awards Consultancy,
Extension Activities, Collaboration to promote the culture
of research (NAAC, 2020).

The aim of this dimension was to see the perceptions
of teachers’ regarding the role of ICT in teaching-learning
and evaluation in science education.

Table 3 shows the perception of teachers’ regarding
the role of ICT in research, innovation, and extension in
quality teaching-learning of science at the undergraduate
(UG) level. 75% of teachers always use ICT to access
online research databases, journals, and repositories, while
an additional 25% mostly rely on ICT for these purposes.
Regarding research outputs, 66.7% of teachers always
use ICT, while the remaining 33.3% mostlyuse ICT for
this task.According to Dadzie (2005), the accessibility of
online databases significantly enhances the research
capabilities of educators by providing timely and extensive
access to scholarly materials. The majority of teachers
use ICT to enhance scientific research and innovation,
to disseminate research findings through ICT channels
like online conferences, webinars, and open-access

Table 3: Perception of teachers’ regarding role of ICT in Research, Innovation and Extension

Statements Never Rarely Sometimes Mostly Always
Tuse ICT to avail funding and resources provided by my university for science 16.7%  0.0% 16.7% 25.0%  41.7%
research projects
T'use ICT to access a wide range of online research databases, journals, and 0.0%  0.0% 0.0% 25.0%  75.0%
repositories for science projects
I use ICT infrastructure provided by my university to aid students in data analysis,  0.0%  8.3% 0.0% 25.0%  66.7%
simulations, and modelling, enhancing science project outcomes.
I disseminate of research findings through ICT channels such as online 0.0%  0.0% 8.3% 333%  58.3%
conferences, webinars, and open-access repositories
Tuse ICT to enhance scientific research and innovations 0.0%  8.3% 0.0% 333%  583%
T'use ICT to enhance the learning experience and foster innovation among UG 0.0%  0.0% 25.0% 50.0%  25.0%
level science students.
Tuse ICT for getting research outputs such as inventions and discoveries. 0.0%  0.0% 16.7% 41.7%  41.7%
Tuse ICT for getting research outputs such as number of research publications. 0.0%  0.0% 0.0% 333%  66.7%
Tuse ICT to explore consultancy opportunities from other institutions 83% 16.7% 33.3% 8.3% 33.3%
Tuse ICT in extension activities to enhance students' educational experience by 0.0%  0.0% 33.3% 50.0%  16.7%
leveraging technology to connect their learning with real-world contexts.
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repositories (91.67%), aligning with the findings of
Nicholas and Rowlands (2011). They noted that digital
tools and platforms, such as online conferences and
webinars, play a crucial role in broadening the reach of
scientific communication and fostering collaborative
research efforts. Similarly, teachers with 25% mostly and
66.7% always use ICT for data analysis, simulations, and
modeling, while 33.3% mostly and 58.3% always
disseminate research findings through online channels like
conferences and open-access repositories. Moreover,
33.3% mostly and 58.3% always sum up to 91.6% of
teachers using ICT to advance scientific research and
innovation, underscoring its pivotal role in fostering
academic excellence and innovation. This is consistent
with the study by Cox and Marshall (2007) which
highlighted the importance of ICT tools in enhancing the
quality and efficiency of scientific research, particularly
in data-intensive disciplines. 83.4% of teachers, of which
41.7% mostly and 41.7% always, use ICT for acquiring
research outcomes like inventions and discoveries. Three-
quarters (75%) of the teachers, of which 50.00% mostly
and 25.00% always, use ICT to enrich the learning
experience and promote innovation among undergraduate
science students, supported by the study of Mishra and
Koehler (2006) who found that ICT integration in
education fosters creativity and innovation, enabling
students and teachers to explore new ideas and
approaches in scientific research. More than half of the
teachers utilize ICT to access funding and resources
offered by the university for science research projects
and in extension activities to enrich students’ learning
experiences by connecting their education with real-world
contexts through technology (66.67%), echoing the
findings of Conole and Alevizou (2010) who demonstrated
that ICT facilitates access to various funding opportunities
and resources, thereby enriching the learning experience
and promoting applied research. Teachers with 8.3%
mostly and 33.3% always use ICT to explore consultancy
opportunities from other institutions, but one-fourth of the
teachers still do not use ICT for the same (25%). A small
portion of the teachers do not use ICT to avail funding
and resources (16.67%), to aid students in data analysis,
simulations, and modeling, enhancing science project
outcomes (8.33%) provided by the university, and to
enhance scientific research and innovation (8.33%). This
is consistent with findings by Ertmer (1999), who
identified barriers to ICT adoption, such as lack of
confidence, insufficient training, and inadequate support.

(288)

The data highlights a positive perception of teachers
towards the role of ICT in various facets of teaching,
research, and extension activities among undergraduate
science teachers. However, a small portion of the
teachers still not using ICT in funding, simulation, modeling,
etc., which needs to be considered. By suggesting
promoting technological awareness among teachers and
providing opportunities, we can improve the integration
of technology into science education and research,
maximizing the benefits for all stakeholders.

Conclusion:

Teachers overwhelmingly perceive ICT as beneficial
for enhancing the quality of science teaching-learningat
the undergraduate level. This includes using ICT for
creating course content, designing inclusive and flexible
curricula, and simplifying complex science topics.The
majority of teachers integrate ICT into various aspects
of teaching-learning, and evaluation, indicating a
widespread adoption of digital tools to improve
instructional practices and student engagement.

ICT is perceived crucial for transparency in
examinations and result publication.It facilitates
personalized and dynamic learning experiences, supports
blended learning approaches, and helps in meeting diverse
student needs effectively.Despite these benefits, there
are challenges in using ICT for assessing students with
special needs, suggesting areas for improvement and
targeted interventions.

Teachers heavily rely on ICT for accessing online
research databases, conducting data analysis, simulations,
and modeling, and disseminating research findings.ICT
plays a pivotal role in advancing scientific research,
innovation, and collaboration through digital platforms like
online conferences and open-access repositories.
Facilitating collaborations between industries and
academia to enhance research innovation.There is also
significant usage of ICT for acquiring research outcomes,
promoting innovation among students, and accessing
funding opportunities for science projects.

The study highlights a robust positive perception
among teachers regarding the role of ICT in enhancing
the quality of science education at the undergraduate
level.ICT is widely recognized for its role in improving
instructional methods, making curriculum design more
inclusive and flexible, and facilitating personalized learning
experiences tailored to diverse student needs.ICT tools
significantly contribute to advancing scientific research,
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fostering innovation, and promoting collaborative efforts
both within and beyond educational institutions. Some
teachers still do not fully utilize ICT for innovative course
creation, accessing consultancy opportunities, and
enhancing science project outcomes.Barriers such as lack
of training, resistance to change, and inadequate
infrastructure continue to hinder the effective integration
of ICT in science teaching-learning. Addressing these
barriers is crucial for maximizing the potential of ICT in
science teaching-learning.The integration of ICT in
science teaching-learning is beneficial to society by
improving educational quality, fostering transparency in
assessments, and accelerating scientific research and
innovation. It also enhances learning experiences,
prepares students for future careers, and promotes
technological advancements that address societal
challenges and drive economic growth.
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