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Abstract
This study investigated the strategies for promoting Science and technology-based 
learning in Physics Education in Nigeria for sustainable national development. The 
research adopted descriptive survey design. The study was carried out in some 
selected tertiary institutions in Delta state. The population of the study comprised of 
all Physics students and Physics teachers in all the tertiary institutions in Delta 
state.. The sample of the study   comprised   of thirty (30) Physics teachers and thirty 
(30) Physics students selected from two (2) Universities, two (2) Polytechnics and 
two (2) Colleges of Educations  using simple random sampling technique .The 
instrument used for data collection was a four point scale rating structured 
questionnaire. The data collected were analyzed using mean and standard deviation. 
The results from the study revealed that the government, the Physics teachers, the 
institutions and students are stakeholders for promoting science and technology 
based learning in Physics education in Nigeria. Some of strategies are: building and 
equipping of ICT centers, provision of quality laptops for Physics teachers. 
Acquisition of ICT skills by Physics teacher, provision of conducive learning 
environment, maintenance of ICT centers and use of ICT facilities by students in 
doing assignments. The paper recommends amongst others that government should 
be committed to building and equipping ICT centers and train Physics teachers on 
the use of ICT facilities, institutions should ensure conduce learning environment 
and students should endeavour to make use of ICT tools in their studies. 

Keywords: Physics, Science, Information and Communication Technology, 
Education, Sustainable Development

Introduction
Physics is the study of the nature of matter and properties of matter and energy. 
Physics is the backbone of technology and plays a vital role in sustainable 
development of a nation. It finds its applications in communication, medicine, 
security, industry, transportation, agriculture, education and economy. A number of 
studies showed that Lecture, demonstration and discussion methods are commonly 
used by Physics teachers in teaching Physics both in secondary schools and tertiary 
institutions.  In Nigeria today, the teaching of Physics using conventional methods 
cannot meet the needs of the society.  For Physics to play its role as the backbone of 
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technology that will lead to sustainable development in Nigeria there is need to 
integrate the use of technology in day to day teaching of Physics.

.  Technology based learning is the 
integration of instructional technology into learning environment of schools.  

Eleimeije and Tran (2019) asserted that ICT has been 
demonstrated to make Physics education more relevant, more linked to real life and 
more authentic and can increase the opportunities for own investigations by the 
students.

Computer-mediated communication technologies have evolved 
to the extent that they can be effectively utilized in this re-engineering process 
because they have the potential to support interactive pedagogies. He also opined 
that a shift is now possible from static content (text, illustrations, graphs, charts, 
photos, or maps) towards supporting knowledge production through interactive 
learning environments (with animation, video, or interactive illustrations) and thus, 

The use Information and Communication Technology (ICT) in education has the 
potential to transform teaching. Laleye (2022) opined that technology has been used 
in all facets of life since its advent in which education is not left out.  He further stated 
that ICT has been used to transfer knowledge from teacher to students, texts to 
students, students to students and that it makes learning to be mobile and learning is 
at learners' pace and the convenient time.  That teacher can reach out to his students 
without face-to-face interaction and teaching can be in such a way that all students in 
the group will be carried along.  Schoep (2005) opined that integrating ICT into 
teaching and learning is a complex process and that one that may encounter a number 
of difficulties. Up-to-date technology offers many methods of enhancing classroom 
teaching and learning. (Ghavifekr, Ahmad, Yao & Zhang, 2014; Lefebvre, Deaudelin 
& Loiselle, 2006). 

Dawes (2001) stated that new technologies have the potential to upkeep education 
across the curriculum and deliver opportunities for efficient student-teacher 
communication in ways not possible before

Bizi  
and Shitu (2014 )  defined   ICT defined as a diverse set of technological tools and 
resources used to communicate, and to create, disseminate, store, and manage 
information.  ICT allows   the establishment of rich networks of interconnections 
and relations between individuals and provides fast and accurate feedback to learners 
(Abdullahi, 2014). 

According to Chipunza (2013), wireless technologies such as laptop computers, 
mobile phones especially smart-phones, create a revolution in education that 
transform the traditional classroom-based learning into lifelong learning which have 
worked well with the blooming of the digital age. Kerry (2007) asserted that 
technologies as information source help to enrich the learning experience, motivate 
learners and meet the diversity in their backgrounds, and allow teachers to facilitate 
and monitor collaborative learning activities, to keep records, to track student 
progress as well as to provide timely feedback to the students. Ademiotan and Olotu 
(2021) opined that 
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facilitating flexible and distributed engaged learning that provide wider educational 
opportunities. online 
discussion forums, web conferencing, allow learners to communicate, interact and 
share their ideas and interests with each other thereby improving the quality of 
education. Okoriocha and Eronini (2016) opined that ICT Facilities have the 
capacity not only to engage students in instructional activities to enhance their 
learning but also to help them solve complex problems in order to increase their 
cognitive skills.

Statement of the Problem
Physics that plays a significant role in technological and sustainable development of 
a nation.  In Nigeria, a number of studies showed   that Lecture, demonstration and 
discussion methods are commonly used by Physics teachers in Secondary schools to 
teach Physics. These methods did not only lead to mere knowledge acquisition 
through memorization which render students passive in class  but  also make 
students to  depend solely on information from the teacher.  Physics taught to 
students in this way cannot meet the need of the society and hence cannot lead to 
sustainable development. Therefore the teaching of Physics must move from 
conventional teaching approach to science and technology based learning which is 
activity based learning in which students are given considerable autonomy and 
guided in learning activities to observe experiment and solve problems. 

 science and   technology based learning 

Anderson (2010) asserted that technologies help   to promote 

There are numerous challenges facing science and technology based learning in 
Physics education in many developing world like Nigeria today. Ojih, Olodu and 
Okafor (2024) investigated challenges facing the utilization of ICT facilities in 
teaching and learning of Physics in tertiary institutions in south- south geopolitical 
zone of Nigeria.  from their findings, some of the challenges they identified are:  
inadequate supply of ICT hardware facilities, slow internet connection to relevant 
websites, epileptic power supply within and outside the schools, inadequate funding 
for ICT facilities, poor attitude towards ICT facilities by the school authorities and 
management, high cost maintenance of ICT facilities, inadequate number of 
available and accessible ICT facilities., breakdown of computers, printers and other 
ICT facilities and inadequate technical support. Salehi and Salehi (2012); Agyei and 
Voogt (2011) also identified similar challenges facing the integration of ICT in 
Physics education.

 The 
integration of in Physics education has the 
potential to transform teaching that will produce Physics graduates for sustainable 
national development.

Purpose of the Study
The main purpose of this study was to investigate strategies for promoting science 
and technology based learning in Physics education in Nigeria for sustainable 
development. Specifically the study sought to:
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1. Find out the strategies from the government as stakeholders in promoting 

2. Find out the strategies from the  teachers as stakeholders in 
promoting 

3. Find out the strategies from the institution as stakeholders in promoting 

4. Find out the strategies from  students as stakeholders in promoting 

the strategies from the government as stake holders in promoting 

 from the  teachers as stakeholders in 
promoting 

strategies from the institution as stakeholders in promoting 

strategies from  students as stakeholders in promoting 

science and technology based learning in Physics education in Nigeria for 
sustainable development.

Physics
science and technology based learning in Physics education in 

Nigeria for sustainable development.

science and technology based learning in Physics education in Nigeria for 
sustainable development.

Physics
science and technology based learning in Physics education in Nigeria for 
sustainable development.

Research Questions
The following research questions guided the study.
1. What are 

science and technology based learning in Physics education in Nigeria for 
sustainable development?

2. What are the strategies Physics
science and technology based learning in Physics education in 

Nigeria for sustainable development?
3. What the science 

and technology based learning in Physics education in Nigeria for 
sustainable development?

4. What are Physics
science and technology based learning in Physics education in Nigeria for 
sustainable development? 

Methodology
The research adopted descriptive survey design. The study was carried out in some 
selected tertiary institutions in Delta state. The population of the study comprised of 
all Physics students and Physics teachers in all the tertiary institutions in Delta state.. 
The sample of the study comprised of  five (5) Physics teachers and five (5) Physics 
students each from two (2) Universities, two (2) Polytechnics and two (2) Colleges of 
Educations randomly selected using simple random sampling technique. The 
instrument used for data collection was a four point scale rating structured 
questionnaire. The scale rating of items in the questionnaire is Strongly Agree (4), 
Agree (3), Disagree (2) and strongly Disagree (1).  The questionnaire consists of two 
sections, A and B. Section A contains the demographic data of the respondents while 
section B consist of four clusters. Cluster one contains eight (8) statement items that 
focus on roles of government in promoting science and technology based learning in 
Nigeria. Cluster two contains seven (7) statement items that focus on roles of Physics 
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teachers in promoting science and technology based learning in Nigeria. Cluster 
three contains five (5) statement items that focus on roles of institutions in promoting 
science and technology based learning in Nigeria while Cluster four contains six (6) 
statement items that focus on roles of Physics students in promoting science and 
technology based learning in Nigeria. The instrument was validated and pilot study 
of the instrument was carried out by administering the instrument to ten (5) Physics 
teachers and five (5) Physics students each in one university, one Polytechnic and 
one College of Education outside out the selected schools in Delta state.   The result 
from the pilot study yielded a correlation coefficient of 0.76. The research questions 
were analyzed using mean and standard deviations. Decisions were taken using the 
mean value of the four point scale of 2.5. 

Results
Research Question One
What are science 
and technology based learning in Physics education in Nigeria for sustainable 
development?

Table I: Mean and Standard Deviation of Respondents to Research Question 
One

S/N      Statement Items Mean S.D Decision
1. Must take education  funding  a matter of  priority    3.85 0.62 Agree 
2. Build and equip ICT Centers  in schools                   3.99 0.60 Agree
3. Provide adequate laboratory equipment                     3.70 0.66 Agree
4. Provide  quality laptops for teachers 3.65 0.75 Agree
5. Organizing workshops and seminars for  teachers 3.68 0.73 Agree
6. Sponsor  educative programs on radio and TV 3.41 0.81 Agree
7. Provide incentives for teachers 3.71 0.61 Agree
8. Approve grant for the running of the ICT centers and for 

buying modern laboratory equipment           3.61 0.78 Agree
Grand Mean 3.70 0.70

Table 1 above shows the results of the answers of the respondents to strategies of 
government in promoting science and technology lased Learning in Nigeria.  The 
respondents agreed to all the item statements with grand mean of 3.70 and standard 
deviation of 0.70. In item 1, the respondents agreed with mean value of 3.85 that 
government must make education a matter of priority. In item2, respondents agreed 
with mean value of 3.99 that governments should build and equip ICT centers in 
schools. In item 3, the respondents agreed with mean value of 3.70 that government 
should provide adequate laboratory equipment. In item 4, the respondents agreed 
with mean value of 3.65 that government should provide quality laptops for teachers.  
In item 4, the respondents agreed with mean value of 3.65 that government should 
provide quality laptops for teachers. In item 5, the respondents agreed with mean 
value of 3.68   that government should organizing workshops and seminars for 

the strategies from the government as stake holders in promoting 
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teachers. In item 6, the respondents agreed with mean value of 3.41that government 
should sponsor educative programs on radio and television. In item 7, the 
respondents agreed with mean value of 3.71that government should provide 
incentive for teachers. In item 8, the respondents agreed with mean value of 3.61 that 
government should approve grant for the running of the ICT centers and for buying 
modern laboratory equipment              

Research Question Two
What are the strategies Physics
science and technology based learning in Physics education in Nigeria for 
sustainable development?

S/N     Statement Items           Mean S.D Decision
1. Create time for science and technology based learning     3.52 0.65 Agree 
2. Must be ready to acquire  Laboratory and  ICT skills 3.36 0.78 Agree
3. Make effort to integrate ICT into teaching using available 

resources. 3.45 0.68 Agree
4. Teach topics that are abstract in nature  in classroom using 

computer or android/ smart phones by using video 
annihilation without the teacher 3.63 0.60 Agree

5. Use new innovative methods of teaching 3.42 0.73 Agree
6. Give assignments to students using  technological devices 

like phone 3.41 0.63 Agree
7. Engage students  with sufficient laboratory practical 3.36 0.74 Agree

Grand Mean 3.45 0.69  

Table 2 above shows the results of the answers of the respondents to strategies 
Physics teachers in promoting science and technology based Learning in Nigeria. 
The respondents agreed to all the item statements with grand mean of 3.45 and 
standard deviation of 0.69. In item 1, the respondents agreed with mean value of 3.52 
that Physics teachers should create time for science and technology based learning. 
In item 2, the respondents agreed with mean value of 3.36 that Physics teachers must 
be ready to acquire laboratory and ICT skills. In item 3, the respondents agreed with 
mean value of 3.45 that Physics teachers must make effort to integrate ICT into 
teaching using available resources. In item 4, the respondents agreed with mean 
value of 3.63 that Physics teachers can teach topics that are abstract in nature in the 
classroom by using computer or android or smart phones or using video annihilation 
without the teachers. In item 5, the respondents agreed with mean value of 3.42 that 
Physics teachers should use new innovative methods of teaching. 

In item 6, the respondents agreed with mean value of 3.41 that Physics teachers give 
assignments to students using technological devices like phones.. In item 7, the 
respondents agreed with mean value of 3.36 that Physics teachers should engage 
students with sufficient laboratory practical.        

 from the  teachers as stakeholders in promoting 
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Research Question Three
What the science and 
technology based learning in Physics education in Nigeria for sustainable 
development?

Table 3: Mean and Standard Deviation of Respondents to Research Question Three
S/N    Statement Items                                         Mean S.D      Decision
1. Ensure conducive learning environment 3.48 0.67 Agree
2. Ensure adequate training of teachers and technical support staff  3.36 0.71 Agree
3. Maintain  of laboratory equipment 3.41 0.62 Agree
4. Maintain ICT centers and ICT tools 2.93 0.81 Agree
5. Ensure  ICT Centers are available for use 3.36 0.68 Agree

Grand Mean 3.31 0.70 

Table 3 above shows the results of the answers of the respondents to strategies from 
institutions in promoting science and technology based Learning in Nigeria. The 
respondents agreed to all the item statements with grand mean of 3.31 and standard 
deviation of 0.70.  In item 1, the respondents agreed with mean value of 3.48 that 
institutions should ensure conducive learning environment. In item 2, the 
respondents agreed with mean value of 3.36 that institutions should ensure adequate 
training of teachers and technical support staff.  In item 3, the respondents agreed 
with mean value of 3.41 that institutions should maintain laboratory equipment. In 
item 4, the respondents agreed with mean value of 2.93 that institutions should 
maintain laboratory equipment. In item 5, the respondents agreed with mean value of 
3.36 that institutions should ensure that ICT Centers are available for use                   

Research Question Four
What are Physics science and 
technology based learning in Physics education in Nigeria for sustainable 
development? 

Table 4: Mean and Standard Deviation of Respondents to Research Question four

S/N      Statement Items Mean S.D       Decision
1. Do assignments using technology devises suchas laptops and smart 

phones             3.42 0.73 Agree
2.  Use internet facilities to get lecture notes  and research work such 

as project work 3.38 0.67       Agree
3.  Participate and contribute to the radio and TV sponsored educative 

programmes 3.12 0.81 Agree
4. Make  positive use of ICT gadgets both at home and in school 3.22 0.79 Agree
5. Adjust to instruction, provide support and feedback using 

technology devices to create flexible, adaptable assignments and 
group work 3.10 0.79 Agree

6. Must engage in Physics laboratory practical 3.67 0.62 Agree   
Grand Mean 3.32 0.74

strategies from the institution as stakeholders in promoting 

strategies from  students as stakeholders in promoting 
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Table 4 above shows the results of the answers of the respondents to strategies from 
Physics students in promoting science and technology based Learning in Nigeria.  
The respondents agreed to all the item statements with grand mean of 3.32 and 
standard deviation of 0.74. In item 1, the respondents agreed with mean value of 3.42 
that Physics students should do assignments using technology devises such as 
laptops and smart phones.  In item 2, the respondents agreed with mean value of 3.38 
that Physics students should use internet facilities to get lecture notes and research 
work such as project work.  In item 3, the respondents agreed with mean value of 
3.12 that Physics students should participate and contribute to the radio and 
television sponsored educative programmes. In item 4, the respondents agreed with 
mean value of 3.22 that Physics students should    make positive use of ICT gadgets 
both at home and in school. In item 5, the respondents agreed with mean value of 3.10 
that Physics students should adjust to instruction, providing support and feedback by 
using technology devices to create flexible, adaptable assignments and group work.  
In item 6, the respondents agreed with mean value of 3.67 that Physics students must 
engage in Physics laboratory practical                          

Discussion of Results
The results from this findings revealed the strategies from the government as 
stakeholders in promoting science and technology based learning in Physics 
education in Nigeria for sustainable development.  The strategies from the 
government are: make  education a matter of priority, build and equip ICT centers,  
provide adequate  laboratory equipment, provide quality laptops for Physics 
teachers, organize seminars and workshops for teachers, sponsor educative 
programmes in radio and television, provide incentives for  Physics  teachers, 
approve grants for running of ICT centers and buying modern physics laboratory  
equipment. The strategies from Physics teachers as stakeholders in promoting 
science and technology based learning in the classroom. for sustainable development 
as revealed from this findings include:: Physics teachers are  to  create time for 
science and technology based learning,  must be ready to acquire  laboratory and  
ICT skills, make effort to integrate ICT into teaching using available resources, 
ensuring  that topics that are abstract in nature  are taught in the  classroom using  
computer , android or smart phones through  video annihilation without being 
present physically in classroom,  should use new innovative methods of teaching , 
give assignments to students using  technological devices like phones  and  engaging 
students  with sufficient laboratory practical. This will enhance students' creativity, 
thinking and manipulating skills.  This finding corroborates with the findings of 
Ghavifekr, Ahmad, Yao and Zhang (2014); Lefebvre, Deaudelin and Loiselle (2006) 
who opined that up-to-date technology offer many methods of enhancing classroom 
teaching and learning. This finding is also in line with the findings of Dawes (2001) 
who asserted that new technologies have the potential to upkeep education across the 
curriculum and deliver opportunities for efficient student-teacher communication in 
ways not possible before.
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Furthermore, the strategies from the institution as stakeholders in promoting science 
and technology based learning in Nigeria for sustainable development as revealed 
from the findings   are: ensuring conducive learning environment, ensuring adequate 
training of teachers and technical support staff, maintenance of laboratory 
equipment, maintenance of ICT centers and ICT facilities and ensuring ICT Centers 
are available for use. The result further reveals the strategies from the students as 
stakeholders in promoting science and technology based learning in Physics 
Education in Nigeria for sustainable development as follows:: doing assignments 
using technology devises such as laptops and smart phones, use internet facilities to 
get lecture notes  and research work such as project work,  participating and 
contributing to radio and television sponsored educative programmes, making 
positive use of ICT gadgets both at home and  in school,  adjusting to instruction by 
providing support and feedback using technology devices  and engaging in practical 
work.  These strategies if adopted by the students will enable students to have 
confident in their ability to achieve their goals thus leading to productivity. This 
finding is in line with the finding of 

Conclusion
Physics as a science subject plays a vital role in sustainable development of a nation. 
The teachings of Physics need to move from conventional methods to science and 
technology based learning by integrating the use of ICT in day to day teachings of 
Physics in Nigeria for sustainable development.  Though there are challenges facing 
the integration of ICT   in Physics education but technology based learning is the way 
to go if we must attain sustainable development as a nation. This study has revealed 
the various strategies from the stakeholders: the government, the Physics teachers, 
the institutions and the students in promoting science and technology based learning 
in Nigeria for sustainable development. The government should be committed to 
funding Physics education by building ICT centers in schools, provide ICT facilities 
and equip Physics laboratory with modern equipment. Physics teachers are to 
technically and strategically make use of ICT facilities in their day to day teaching, 
Institutions are to ensure conducive environment while the students are to make use 
of ICT facilities available to them for their studies and assignments.

Recommendation
The following recommendations was made.
1. The government should see education as a matter of priority and be 

committed to providing funds to build and equip ICT centers and Physics 
laboratory.

Okoriocha and Eronini (2016) who opined that 
ICT Facilities have the capacity not only to engage students in instructional activities 
to enhance their learning but also to help them solve complex problems in order to 
increase their cognitive skills.
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2. The government should be committed to the training of Physics teachers in 
the use of new technology by organizing seminars and workshops.

3. Physics teachers should endeavour to acquire ICT skills and also integration 
in Physics lessons.

4. Students should endeavour to make use of ICT tools in their daily studies
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