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ABSTRACT

The study examines constraints on the application of computer aided instruction in electrical/electronic
technology of Rivers State Polytechnics. Three research questions were answered while corresponding
null hypotheses at 0.05 level of significance. Descriptive research survey design was employed in the
study. the population of the 222 respondents (Lecturers = 36; Students = 186). There was no sample and
sampling technique since the population was of manageable size. Hence, it was a census study. The
instrument for data collection was a researcher self-structured instrument tagged “Challenges in the use of
Computer Aided Instruction in Electrical/Electronic Questionnaire (CCAIEETQ)” which was design on a
modified 4-point rating scale of agreement. The instrument was validated and tested for reliability. A
reliability coefficient of 0.84 was established using Pearson’s Product Moment Correlation (PPMC). Data
obtained were analysed using mean and standard deviation to answered research questions while
hypotheses were statistically analysed using z-test. The study found that school, students, lecturers,
government and societal factors were constraints for application of computer aided instruction in Rivers
State polytechnics. Based on the findings of the study, it was recommended among others that the
institution should carry out curriculum review to /revise curricula to incorporate CAI tools and
techniques, ensuring they align with course objectives and learning outcomes. The government should
formulate and implement clear policies that support the integration of CAl in educational institutions and
that these policies should outline goals, standards, and guidelines for CAI use.
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INTRODUCTION

Education is the bedrock of every development in any nations of the world including Nigeria. The
training of an individual in Nigeria through a well-established and formal system educational involves
three basic stages from primary education to secondary education and finally the tertiary education. The
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tertiary education consists of different institutions offering different programmes and awarding different
degrees, certificates and diplomas. These institutions could be in the form of university, colleges of
education, polytechnics among others that offers various courses for professional certification group into
schools or faculties. These schools and faculties include school of management sciences, school of
environmental sciences, school sciences and school of engineering technology which include course like
mechanical engineering technology, civil engineering technology and electrical/electronic technology
among others.

Electrical/electronic technology in polytechnics offers studies in specialized areas in power system
engineering, electrical machines, telecommunications, electronics and computer engineering,
instrumentation and control engineering, acoustic engineering and automation technology.
Electrical/electronic technology from Nigerian polytechnics gives training in engineering design,
technical drawing, mathematical modelling, basic engineering soft wares like MATLAB, tools and
machines usage, instrument calibration, coil winding, digital signal processing, electronic components
maintenance and repair, electrical maintenance and repairs, electrical design and drafting, computer
graphics, data analysis, electronic system design, measuring instruments, information and communication
technology, logic, innovation, creativity and among others (NBTE, 2001). According to Owo and Isaac
(2020), the electrical/electronic engineering graduates of Nigerian polytechnics are expected to acquire
adequate technical competencies in telecommunications, instrumentation, data and information
technology, digital electronics, power system technology, electrical machines, power electronic devices,
automation, control engineering, among others. The teaching and learning of electrical/electronic
technology programmes could be enhance in polytechnic with the application of computer aided
instruction.

Polytechnic is an institution that equips an individual for employment and self-reliance and provides the
necessary skills for agricultural, industrial and commercial roles capable of accelerating the economic
development of a nation. Polytechnic can be described as a non-university institution of higher learning,
saddled with the responsibility of offering different courses in technical subjects, technology, industrial
production, agriculture, commerce and communication together with the provision of knowledge and
skills associated with the handling of relevant tools and equipment, and to develop students through both
theoretical and practical experience. This implies that polytechnic education is a practical oriented form
of education that exposes the students to a detail workshop-based training. The International Labour
Organization [ILO] (2014) and United Nations Education, Scientific and Cultural Organization
(UNESCO) (2012) saw polytechnic education as a segment of the general education that prepares
individuals for occupational fields and for effective participation in the world of work, life-long learning
for responsible citizenship preparation, sustainable development promotion, a best method of facilitating
poverty alleviation, and enable individual to develop technical and entrepreneurial skills and attitudes.
Polytechnic education is a planned programme of courses that begins with an exploration of career
options, support for basic academic and life skills and achievement of higher academic standards,
leadership, industrial work preparation and advanced continuing education. Thus, polytechnic education
involves knowledge accumulation and application which have become major factors in economic
development of the society, especially when students and lecturers integrate modern methods of teaching
such as the computer aided instruction types.

Computer-Aided instruction (CAlI) is an electronic mode of sharing knowledge and information, which
may not necessarily involve physical contact between teacher and student. If well-written instructional
packages are available, they can complement the efforts of the lecturer, especially the poorly
skilled/equipped lecturer. The concepts of computer-aided teaching and computer aided learning have
given birth to Computer-Aided instruction, which represents a combination of both teaching and learning.
CAl is part of Information and Communication Technology. Computer Assisted Instruction (CAI) refers
to the use of computer as a tool in teaching and training. It includes drill and practice, tutorials,
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simulations, instructional management, supplementary exercises, data base management, word processing
and other types of computer applications.
According to Bawa (2016), the term refers to the stand-alone computer learning activities in the computer
lesson with reinforced materials introduced and taught by teachers. The students receive feedback from
the computer and maintain some degree of control. CAI as a supplement to conventional lecturer-directed
instruction produces achievement effects superior to those obtained with the traditional approach alone
(Akudolu, 2008). Examples of CAI applications include guided drill practice exercise, computer
visualization of complex objects, and computer facilitated communication between students and teachers.
The guided drill is a computer programme that poses questions to students, returning feedback and selects
additional questions based on the student’s responses. Recent guided drill system incorporates the
principles of education in addition to subject matter knowledge into computer programme. According to
Mezieobi, Onyeanusi, Chukwu and Chukwu (2019), some of the CAI tools (such as word processors,
spreadsheets and data base) connect, organize, analyze and transmit information. They also facilitate
communication among students and instructor, and beyond the classroom to distant students, instructors
and experts. Computer Assisted Instruction is the use of computer and component electronics in providing
learning experiences and self-directed instructions to a learner using tutorial and simulation packages,
with little or no assistance from an instructor and hence, developed countries of the world today have used
computer as a teaching tool has reached an advanced stage (Alessi & Trollip, 2001).
Generally, Computer Assisted Instruction (CAI) allows students to progress at their own speed of learning
as Computer Assisted Instruction offers learners-controlled instructions; provide prompt feedback to
learners, allow for adaptability of instructions (presentations, mode and instructional content mode) using
authority systems; provide lessons with more than one purpose; random access facilities and provide
facilities for revision and updating (Alessi & Trollip, 2001). This method of teaching enhances learning
especially in electrical/electronic technology where most of the courses has digital and computer-based
applications. Despite its usefulness in teaching and learning process in schools today, its application and
adoption by lecturers and students are faced with challenges and hence this study examine the constraints
on the application of computer aided instruction in electrical/electronic technology of Rivers State
Polytechnics.
Lecturers and students are indeed the large society that need the knowledge of Information
Communication Technology (ICT) in their various field endeavour. However, the possibilities of
achieving effective use of ICT in schools are quite challenging. The ability to use computer is necessary
just as formal education; as reading, writing, and arithmetic. Again, as jobs become increasingly oriented
towards the use of computer, society demands and rewards individuals who know how to use computer
systems, by giving them special preference over those who does not know how to use computer. The
Federal Ministry of Education (2013) advocated for a change in the strategies of imparting instruction on
the students across all levels of education including polytechnic and in every area of specialization
including electrical/electronic technology by using ICT facilities like the Computer Assisted Instruction
(CAlI) that enhances teaching and learning process. In utilizing the CAI for instruction, challenges that
deter the smooth and effective application of computer into teaching and learning process abound. It is
based on these scenarios that this study seeks to examine constraints on the application of computer aided
instruction in electrical/electronic technology of Rivers State Polytechnics.
1.3 Purpose of the Study
The purpose of the study is to examine constraints on the application of computer aided instruction in
electrical/electronic technology of Rivers State Polytechnics. Specifically, the study is to:
1. Find out how school factors constrain the application of computer aided instruction in
electrical/electronic technology of Rivers State Polytechnics.
2. Find out how government factors constrain the application of computer aided instruction in
electrical/electronic technology of Rivers State Polytechnics.
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3. Find out how students factors constrain the application of computer aided instruction in
electrical/electronic technology of Rivers State Polytechnics.

14 Research Question

The following research questions will be answered to guide the study.

1. How does school factors constrain the application of computer aided instruction in electrical/electronic
technology of Rivers State Polytechnics?

2. How does government factors constrain the application of computer aided instruction in
electrical/electronic technology of Rivers State Polytechnics?

3. How does students’ factors constrain the application of computer aided instruction in
electrical/electronic technology of Rivers State Polytechnics?

1.5 Hypotheses

The following null hypotheses are postulated to be tested at 0.05 level of significance.

1. There is no significance difference in the mean response of electrical/electronic technology lecturers
and students on how school factors constrain the application of computer aided instruction in
electrical/electronic technology of Rivers State Polytechnics.

2. There is no significance difference in the mean response of electrical/electronic technology lecturers
and students on how government factors constrain the application of computer aided instruction in
electrical/electronic technology of Rivers State Polytechnics.

3. There is no significance difference in the mean response of electrical/electronic technology lecturers
and students on how students’ factors constrain the application of computer aided instruction in
electrical/electronic technology of Rivers State Polytechnics.

METHODOLOGY

Descriptive survey research design was adopted in this study and was carried out in Rivers State
Polytechnics. Descriptive research is a kind of study design that presents, or reports information or data
gathered from respondents or group studied the way it is. It is a research method which involves
observing and describing the behaviour of respondents without influencing it in any way. The target
population for this study comprise of all the lecturers and Higher National Diploma Two (HND 11)
students of electrical/electronic technology in Rivers State Polytechnics. As at the time of this study,
Rivers State Kensaro Wiiwa Polytechnic has 25 lecturers and 123 HND 11 students while Captain Elechi
Amadi Polytechnic has 11 lecturers and 63 HND 11 students (Source: Heads of Department Office,
2021). This makes the population of the study as 222 respondents (Lecturers = 36; Students = 186). The
reason for this choice of using lecturers and students as the study population is that they are in the best
position to give information to the researcher on constraints in the application of computer aided
instruction in electrical/electronic technology of Rivers State Polytechnics. There was no sample and
sampling technique since the population was of manageable size. Hence, it was a census study as all the
222 respondents (Lecturers = 36; Students = 186) was used in the study. The instrument for data
collection was a researcher self-structured instrument tagged “Constraints in the use of Computer Aided
Instruction in Electrical/Electronic Questionnaire (CCAIEETQ)” which was used to obtain data for the
study. The instrument is a modified 4-point rating scale consisting of response options of Strongly Agree
(SA), Agree (A), Disagree (D) and Strongly Disagree (SD). The responses are weighed as 4, 3, 2 and 1
respectively. The instrument was validated by two experts in the Department of Vocational and
Technology Education and one from Educational Measurement and Evaluation in Rivers State University.
The reliability of the instrument was established through the test-retest method for a measure of stability
of the instrument. Simple random sampling was be use to draw a sample size of 8 lecturers and 22 HND
11 students of electrical/electronic technology from Akwa-Ibom State Polytechnic who were not part of
the population. Reliability coefficient of 0.84 was established through Pearson Product Moment
Correlation (PPMC). Research questions were answered and analysed using mean and standard deviation
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while hypotheses were statistically analysed using z-test. The hypotheses were tested at 0.05 level of
significance using the z-test. The decision on the hypothesis was that if the calculated value of z (zcal) is
less than the critical value of z(zcrit), the hypothesis was accepted but if the calculated value of z (zcal) is
greater than or equal to the critical value of z (zcrit), the hypothesis was rejected.

Research Question 1: How does school factors constrain the application of computer aided instruction
in electrical/electronic technology of Rivers State Polytechnics?

Table 1: Mean Responses on How School Factors Constrain the Application of Computer Aided

Instruction in Electrical/Electronic Technology

S/N  School Factors Constraining the Lecturers Students
Application of Computer Aided (N=36) (N=153)
Instruction in  Electrical/Electronic X, SD; RMK X, SD; RMK
Technology.

1. Lack of adequate computer labs, up-to-date 3.58 0.71  SA 3.61 0.63 SA
hardware, and software necessary for CAL

2. Inconsistent or slow internet access can 3.66  0.63 SA 3.17 0.71 A
hinder the use of online CAI tools and
resources.

3. Frequent power outages and unreliable 3.71 1.02 SA 3.80 1.11  SA
electricity can disrupt CAI sessions and
limit their effectiveness.

4. Insufficient funding allocated to the 3.22 087 A 3.63 0.75 SA
acquisition and maintenance of CAI
resources, including computers, software,
and internet services.

5. Insufficient budget for training lecturers 3.96 0.67 SA 3.11 0.60 A
and technical staff in the effective use of
CAL

6. Inadequate training programs for lecturers 3.49 0.54 A 3.73 1.11  SA
on how to integrate and utilize CAI
effectively in their teaching.

7. Lack of technical support staff to assist 3.93 0.66 SA 3.20 0.56 A
with the setup, maintenance, and
troubleshooting of CAI tools and
resources.

8. A curriculum that does not incorporate or 3.13  1.01 A 3.24 0.80 A
align with CAI methodologies and tools
can limit their application.

9. Traditional and rigid teaching methods that 3.36 0.81 A 3.03 0.63 A
do not accommodate the integration of
technology and CALI.

10 Absence of clear institutional policies and 3.17 1.01 A 3.66 1.01 SA
guidelines on the use of CAI in teaching
and learning.

11 Administrative hurdles that delay or 3.14 084 A 3.59 0.55 SA
complicate  the  procurement  and
implementation of CAI resources.

12 Lack of orientation programs to familiarize 3.01 0.64 A 3.20 1.01 A
students with CAI tools and resources.
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13

14

15

Restrictions on students' access to 2.89 1,01 A
computer labs and CAI resources outside

regular class hours.

A school culture that is resistant to change 3.02 0,89 A
and innovation can hinder the adoption of

CAL

Limited collaboration and knowledge 3.64 0.72 SA
sharing among lecturers regarding best

practices for using CAL

Average Mean 339 078 A

3.90

3.05

3.60

3.43

0.65

0.77

0.50

0.76

SA

A

SA

A

Source: Researcher’s Field Result; 2025

Table 1 shows how school factors constrain the application of computer aided instruction in
electrical/electronic technology of Rivers State Polytechnics. The result shows that school factors that
constrain the application of computer aided instruction in electrical/electronic technology of Rivers State
polytechnics include administrative hurdles that delay or complicate the procurement and implementation
of CAI resources, traditional and rigid teaching methods that do not accommodate the integration of
technology and CAI, curriculum that does not incorporate or align with CAI methodologies and tools can
limit their application among others with an average mean of 3.39 and 3.43 for lecturers and students.

Research Question 2: How does government factors constrain the application of computer aided

instruction in electrical/electronic technology of Rivers State Polytechnics?

Table 2: Mean Responses on How Government Factors Constrain the Application of Computer

Aided Instruction in Electrical/Electronic Technology

S/N

Government Factors Constraining the Lecturers
Application of Computer Aided (N=36)
Instruction in  Electrical/Electronic X, SD; RMK
Technology.

Students
(N =153)

SD»

RMK

16

17

18

19

20

Insufficient government funding for 3.58 0.71 SA
education, particularly for technological

resources and infrastructure, can limit the

ability of polytechnics to implement CAL

Ineffective allocation and management of 3.66 0.63 SA
available funds can lead to underfunding of

essential  CAl-related projects and

initiatives.

Absence of clear and supportive 3.71 1.02 SA
government  policies promoting the

integration of CAI in educational

institutions.

Complex and lengthy bureaucratic 3.22 0.87 A
processes can delay the procurement and

implementation of CAI resources and

infrastructure.

Limited government investment in the 3.96 0.67 SA
development of essential infrastructure,

such as reliable electricity and high-speed

internet, particularly in rural areas.

3.17

3.80

3.63

3.11

0.63

0.71

0.75

0.60

SA

SA

SA
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21 Government policies may not adequately 3.49 054 A 3.73 1.11  SA
address the digital divide between urban
and rural areas, impacting equitable access
to CAL

22 Insufficient government-supported training 3.93  0.66 SA 3.20 0.56 A
programs for lecturers and technical staff
on the use and integration of CAI tools.

23 Limited funding for continuous 3.13 1.01 A 3.24 0.80 A
professional development and upskilling of
educators in the latest technological
advancements.

24 Government-prescribed curricula that do 3.36 081 A 3.03 0.63 A
not incorporate or emphasize the use of
CALI can hinder its implementation.

25 Strict adherence to traditional educational 3.17 1.01 A 3.66 1.01 SA
standards and assessment methods can
limit the flexibility needed to integrate
CAL

26 Political instability and frequent changes in 3.14 0.84 A 3.59 0.55 SA
government can lead to inconsistent
policies and priorities, affecting long-term
planning and implementation of CAI
initiatives.

27 Inefficiencies within government education 3.50 0.71  SA 345 073 A
departments can result in delays and poor
execution of CAl-related projects.

28 Insufficient government-led campaigns to 3.01 0.65 A 3.36 0.54 A
raise awareness about the benefits of CAI
among educators, students, and the broader
community.

29 Limited advocacy and emphasis on the 3.10 1.01 A 3.73 0.60 SA
importance of integrating technology in
education at the policy-making level.
Average Mean 343 080 A 3.45 0.74 A

Source: Researcher’s Field Result; 2025

Table 2 shows how government factors constrain the application of computer aided instruction in
electrical/electronic technology of Rivers State Polytechnics. The result shows that government factors
that constrain the application of computer aided instruction in electrical/electronic technology of Rivers
State polytechnics include limited advocacy and emphasis on the importance of integrating technology in
education at the policy-making level, strict adherence to traditional educational standards and assessment
methods can limit the flexibility needed to integrate CAI insufficient government-supported training
programs for lecturers and technical staff on the use and integration of CAI tools and absence of clear and
supportive government policies promoting the integration of CAI in educational institutions among
others. This is shown in the average mean response 3.43 and 3.45 for lecturers and students of
electrical/electronic technology in polytechnics in Rivers State which were greater 2.50 as the cut-off
mark for decision.
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Research Question 3: How does students’ factors constrain the application of computer aided
instruction in electrical/electronic technology of Rivers State Polytechnics?
Table 3: Mean Responses on how Students’ Factors Constrain the Application of Computer

Aided Instruction in Electrical/Electronic Technology

S/N

Students’ Factors Constraining  the Lecturers Students
Application of Computer Aided Instruction (N=36) (N=153)

in Electrical/Electronic Technology. X, SD; RMK X, SD; RMK

30

31

32

33

34

35

36

37

38

39

40

41

Many students may lack basic computer skills, 3.18 1.01 A 3.11 058 A
making it difficult for them to effectively use CAI
tools

Students from rural or underserved areas might have 3.60 0.50 SA 312 077 A
limited exposure to technology, affecting their
comfort and proficiency with CAI

Limited availability of computers in the polytechnic 3.57 0.86 SA 390 0.61 SA
or inability to afford personal devices can hinder
students’ ability to use CAI

Reliable and fast internet access is crucial for CAI, 3.71 120 SA 3.02 0.60 A
and poor connectivity can disrupt learning
experience

Economic barriers may limit students' ability to 3.69 0.89 SA 3.04 064 A
purchase necessary software, hardware, or even pay
for internet services

Students juggling work or family responsibilities 3.02 0.66 A 290 1.02 A
might find it challenging to allocate sufficient time
for CAI outside of class hours

Some students may be resistant to using new 3.90 0.72 SA 3.01 077 A
technologies due to comfort with traditional learning
methods or fear of the unknown.

Students who are not motivated or do not see the 2.80 1.10 A 3.60 0.62 SA
relevance of CAI to their future careers may not
engage fully with these tools.

Variations in students' educational backgrounds can 3.69 0.82 SA 306 1.03 A
lead to disparities in their ability to cope with CAI.

Insufficient technical support can leave students 3.35 083 A 3.62 088 SA
stranded when they encounter problems with CAI
tools.

Prolonged use of computers can lead to eye strain 2.85 1.01 A 305 083 A
and other ergonomic issues, which might deter some

students from using CAI extensively.

Students with certain learning disabilities might find 3.10 0.60 A 311 0.61 A
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it harder to interact with CAI tools unless these tools
are designed with accessibility in mind.
Average Mean 337 08 A 321 075 A

Source: Researcher’s Field Result; 2025

Table 3 shows how students’ factors constrain the application of computer aided instruction in
electrical/electronic technology of Rivers State Polytechnics. The result shows that students’ factors that
constrain the application of computer aided instruction in electrical/electronic technology of Rivers State
polytechnics include variations in students' educational backgrounds can lead to disparities in their ability
to cope with CAI, prolonged use of computers can lead to eye strain and other ergonomic issues, which
might deter some students from using CAI extensively and students who are not motivated or do not see
the relevance of CAI to their future careers may not engage fully with these tools among others. This is
shown in the average mean response 3.37 and 3.21 for lecturers and students of electrical/electronic
technology in polytechnics in Rivers State which were greater 2.50 as the cut-off mark for decision.
Hypotheses

The following null hypotheses were formulated and tested at 0.05 level of significance to guide the study.
Hypothesis 1: There is no significance difference in the mean response of electrical/electronic technology
lecturers and students on how school factors constrain the application of computer aided instruction in
electrical/electronic technology of Rivers State Polytechnics.

Table 4: z-Test Analysis on How School Factors Constrain the Application of Computer Aided
Instruction in Electrical/Electronic Technology of Rivers State Polytechnics

Groups X SD N df a z-cal  z-crit Remark

Lecturers 3.39 0.78 36
187  0.05 -0.27  1.96 Accepted
Students 343 0.76 153

Source: Researcher’s Field Result; 2025  Accept Ho if z-cal < z-crit, otherwise reject.

Result from Table 6 revealed that the calculated value of z (z-cal = -0.27) is less than the critical value of
z (z-crit = 1.96), the null hypothesis is accepted. This implies that there is no significance difference in the
mean response of electrical/electronic technology lecturers and students on how school factors constrain
the application of computer aided instruction in electrical/electronic technology of Rivers State
Polytechnics.

Hypothesis 2: There is no significance difference in the mean response of electrical/electronic technology
lecturers and students on how government factors constrain the application of computer aided instruction
in electrical/electronic technology of Rivers State Polytechnics.

Table 5: z-Test Analysis on How Government Factors Constrain the Application of Computer

Aided Instruction in Electrical/Electronic Technology of Rivers State Polytechnics

Groups X SD N df a z-cal  z-crit Remark

Lecturers 3.43 0.80 36
187  0.05 -0.14  1.96 Accepted
Students 345 0.74 153

Source: Researcher’s Field Result; 2025 Accept Ho if z-cal < z-crit, otherwise reject.
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Result from Table 5 revealed that the calculated value of z (z-cal = -0.14) is less than the critical value of
z (z-crit = 1.96), the null hypothesis is accepted. This implies that there is no significance difference in the
mean response of electrical/electronic technology lecturers and students on how government factors
constrain the application of computer aided instruction in electrical/electronic technology of Rivers State
Polytechnics.

Hypothesis 3: There is no significance difference in the mean response of electrical/electronic technology
lecturers and students on how students’ factors constrain the application of computer aided instruction in
electrical/electronic technology of Rivers State Polytechnics.

Table 6: z-Test Analysis on How Students’ Factors Constrain the Application of Computer Aided

Instruction in Electrical/Electronic Technology of Rivers State Polytechnics

Groups X SD N df a z-cal  z-crit Remark

Lecturers 3.37 0.85 36
187 0.05 1.03 1.96 Accepted
Students 3.21 0.75 153

Source: Researcher’s Field Result; 2025 Accept Ho if z-cal < z-crit, otherwise reject.

Result from Table 6 revealed that the calculated value of z (z-cal = 1.03) is less than the critical value of z
(z-crit = 1.96), the null hypothesis is accepted. This implies that there is no significance difference in the
mean response of electrical/electronic technology lecturers and students on how students’ factors
constrain the application of computer aided instruction in electrical/electronic technology of Rivers State
Polytechnics.

DISCUSSION OF FINDINGS

Table 1 shows how school factors constrain the application of computer aided instruction in
electrical/electronic technology of Rivers State Polytechnics. The result found that school factors that
constrain the application of computer aided instruction in electrical/electronic technology of Rivers State
polytechnics include administrative hurdles that delay or complicate the procurement and implementation
of CAI resources, traditional and rigid teaching methods that do not accommodate the integration of
technology and CAI, a curriculum that does not incorporate or align with CAI methodologies and tools
can limit their application, frequent power outages and unreliable electricity can disrupt CAl sessions and
limit their effectiveness, restrictions on students' access to computer labs and CAI resources outside
regular class hours, absence of clear institutional policies and guidelines on the use of CAI in teaching
and learning and lack of technical support staff to assist with the setup, maintenance, and troubleshooting
of CAl tools and resources among others.

These findings are consistent with the work of Pelgrum (2021) who identified insufficient infrastructure,
lack of technical support, and organizational barriers as major obstacles to technology integration in
educational institutions. Similarly, Bingimlas (2019) reported that inadequate access to technology
resources, resistance to change, and insufficient institutional support constitute major barriers to
educational technology adoption. The finding also aligns with the study of Ertmer (2009), who
categorized barriers to technology integration into first-order barriers (such as infrastructure and
resources) and second-order barriers (such as beliefs and institutional culture), both of which were evident
in the present study. Furthermore, unreliable electricity supply remains a critical challenge in many
developing countries, including Nigeria, where educational institutions often struggle to maintain
technology-based learning environments.

Table 2 shows how government factors constrain the application of computer aided instruction in
electrical/electronic technology of Rivers State Polytechnics. The result found that government factors
that constrain the application of computer aided instruction in electrical/electronic technology of Rivers
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State polytechnics include limited advocacy and emphasis on the importance of integrating technology in
education at the policy-making level, strict adherence to traditional educational standards and assessment
methods can limit the flexibility needed to integrate CAI insufficient government-supported training
programs for lecturers and technical staff on the use and integration of CAI tools, absence of clear and
supportive government policies promoting the integration of CAI in educational institutions, complex and
lengthy bureaucratic processes can delay the procurement and implementation of CAI resources and
infrastructure, government-prescribed curricula that do not incorporate or emphasize the use of CAI can
hinder its implementation and insufficient government-led campaigns to raise awareness about the
benefits of CAI among educators, students, and the broader community among others.

This finding agrees with the work of Selwyn (2014) who argued that learners’ socioeconomic status and
access to technology significantly influence their participation in technology-enhanced learning
environments. The result is also in line with the findings of Van Dijk (2016), who reported that digital
inequalities arising from differences in access, skills, and usage opportunities continue to affect learners'
engagement with educational technologies. Furthermore, the finding supports the study of Tarus, Gichoya
and Muumbo (2015) who identified poor internet connectivity, inadequate ICT skills, and financial
constraints as major barriers to e-learning adoption among students in developing countries. Since CAI
depends largely on access to digital devices, internet connectivity, and adequate computer literacy,
students lacking these prerequisites may experience difficulties benefiting from CAl-based instruction.
Table 3 shows how students’ factors constrain the application of computer aided instruction in
electrical/electronic technology of Rivers State Polytechnics. The result found that students’ factors that
constrain the application of computer aided instruction in electrical/electronic technology of Rivers State
polytechnics include variations in students' educational backgrounds can lead to disparities in their ability
to cope with CAI prolonged use of computers can lead to eye strain and other ergonomic issues, which
might deter some students from using CAI extensively, students who are not motivated or do not see the
relevance of CAI to their future careers may not engage fully with these tools, reliable and fast internet
access is crucial for CAI, and poor connectivity can disrupt learning experience, students from rural or
underserved areas might have limited exposure to technology, affecting their comfort and proficiency
with CAI and economic barriers may limit students' ability to purchase necessary software, hardware, or
even pay for internet services among others.

This finding agrees with the work of Selwyn (2014) who argued that learners’ socioeconomic status and
access to technology significantly influence their participation in technology-enhanced learning
environments. The result is also in line with the findings of Van Dijk (2016), who reported that digital
inequalities arising from differences in access, skills, and usage opportunities continue to affect learners'
engagement with educational technologies. Furthermore, the finding supports the study of Tarus, Gichoya
and Muumbo (2015) who identified poor internet connectivity, inadequate ICT skills, and financial
constraints as major barriers to e-learning adoption among students in developing countries. Since CAI
depends largely on access to digital devices, internet connectivity, and adequate computer literacy,
students lacking these prerequisites may experience difficulties benefiting from CAl-based instruction.
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