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ABSTRACT
This study investigated the impact of computer education programs in post-primary schools in Rivers
State, Nigeria. Using a descriptive survey design, data were collected from 384 students, 96 teachers, and
24 school administrators across 24 secondary schools in the state. The study examined the effectiveness
of computer education programs on students' academic performance, digital literacy skills, and career
readiness. Three hypotheses were tested at the 0.05 level of significance using chi-square tests and
ANOVA. Results revealed significant positive impacts of computer education programs on students'
academic performance (y* = 15.67, p < 0.05), digital literacy skills (F = 8.92, p < 0.05), and career
preparedness (¥> = 12.34, p < 0.05). The study concluded that computer education programs significantly
enhance students' learning outcomes and prepare them for the digital economy. Recommendations include
expanding computer education infrastructure, training more ICT teachers, and integrating computer skills
across all subject areas.
Keywords: Computer education, post-primary schools, digital literacy, academic performance,

1. INTRODUCTION

The 21st century has witnessed unprecedented technological advancement that has fundamentally
transformed educational systems worldwide. Computer education has emerged as a critical component of
modern curriculum, particularly in developing nations striving to bridge the digital divide and prepare
students for the global economy (Adeyemi & Adeyinka, 2022). Nigeria, recognizing the importance of
technology in education, has implemented various computer education programs across its educational
institutions, with varying degrees of success and impact.

Rivers State, being one of Nigeria's most industrialized states, has made significant investments in
computer education infrastructure within its post-primary schools. The state government's commitment to
technological advancement in education is evident through the establishment of computer laboratories,
procurement of educational software, and training of teachers in information and communication
technology (ICT) skills (Okoro & Ekwenchi, 2023). However, the actual impact of these computer
education programs on students' learning outcomes, digital literacy, and career preparedness remains
inadequately documented.

The implementation of computer education programs in Nigerian schools has been met with both
opportunities and challenges. While technology offers immense potential for enhancing teaching and
learning processes, issues such as inadequate infrastructure, insufficient funding, lack of trained
personnel, and irregular power supply continue to hinder effective implementation (Ogbonnaya & Osiki,
2022). These challenges are particularly pronounced in developing regions where resources are limited
and competing educational priorities exist.
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Previous research has demonstrated the positive correlation between computer education and improved
academic performance. Studies by Adeleke and Adesanya (2021) found that students exposed to
computer-assisted learning showed significantly better performance in mathematics and science subjects
compared to their counterparts in traditional classrooms. Similarly, Okafor and Uche (2023) reported that
computer education programs enhanced students' problem-solving skills and critical thinking abilities.
However, the literature reveals mixed findings regarding the effectiveness of computer education
programs in Nigerian schools. While some studies report positive outcomes, others highlight persistent
challenges that limit the programs' impact. Factors such as teacher competence, infrastructure quality,
curriculum relevance, and student engagement have been identified as critical determinants of program
success (Nnadi & Okwu, 2022).
The need for empirical evidence on the impact of computer education programs in Rivers State post-
primary schools is crucial for informed policy decisions and resource allocation. This study aims to fill
this knowledge gap by providing comprehensive data on the effectiveness of computer education
programs in enhancing students' academic performance, digital literacy skills, and career readiness.
1.1 Statement of the Problem
Despite significant investments in computer education infrastructure and programs in Rivers State post-
primary schools, there is limited empirical evidence regarding their actual impact on students' learning
outcomes. The absence of comprehensive assessment data makes it difficult for educational
administrators, policymakers, and stakeholders to make informed decisions about program improvement,
resource allocation, and policy formulation. Despite the potential benefits of computer education
programs, several challenges hinder their effective implementation in Nigerian schools. Inadequate
infrastructure, including insufficient computer laboratories, poor internet connectivity, and unreliable
power supply, remains a significant barrier (Eze & Okoro, 2023). Teacher-related challenges include
insufficient training in computer education, lack of confidence in using technology, and resistance to
change from traditional teaching methods (Babatunde & Yusuf, 2022). Furthermore, anecdotal evidence
suggests that while computer education programs have been implemented across many schools in the
state, their effectiveness varies significantly due to factors such as infrastructure quality, teacher
competence, curriculum relevance, and student engagement. This variation in program effectiveness
raises questions about the overall impact of computer education initiatives on students' academic
achievement and career preparation. The lack of systematic evaluation of computer education programs in
Rivers State post-primary schools represents a significant gap in educational research and policy
development. Without empirical evidence of program impact, it becomes challenging to justify continued
investment, identify areas for improvement, or replicate successful practices across different schools and
contexts.
1.2 Purpose of the Study
The primary purpose of this study is to investigate the impact of computer education programs in post-
primary schools in Rivers State. Specifically, the study aims to:
1. Assess the impact of computer education programs on students' academic performance in post-
primary schools in Rivers State
2. Evaluate the effect of computer education programs on students' digital literacy skills
development
3. Examine the influence of computer education programs on students' career readiness and
preparation for the digital economy
4. ldentify factors that influence the effectiveness of computer education programs in post-primary
schools
5. Provide recommendations for improving computer education programs in Rivers State post-
primary schools
1.3 Research Questions
This study seeks to answer the following five research questions:
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1. What is the impact of computer education programs on students' academic performance in post-
primary schools in Rivers State?
2. How do computer education programs affect students’ digital literacy skills development?
3. To what extent do computer education programs influence students' career readiness and
preparation for the digital economy?
4. What factors influence the effectiveness of computer education programs in post-primary schools
in Rivers State?
5. What recommendations can be made for improving computer education programs in Rivers State
post-primary schools?
1.4 Research Hypotheses
The following null hypotheses were formulated and tested at the 0.05 level of significance:
Ho1: There is no significant difference in academic performance between students exposed to computer
education programs and those not exposed in post-primary schools in Rivers State.
Ho2: There is no significant difference in digital literacy skills between students with high exposure to
computer education programs and those with low exposure in post-primary schools in Rivers State.
Hos: There is no significant relationship between computer education program participation and students'
career readiness in post-primary schools in Rivers State.

2. Literature Review

2.1 Theoretical Framework

This study is grounded in several theoretical frameworks that explain the relationship between technology
integration in education and learning outcomes.

Constructivist Learning Theory: Vygotsky's constructivist theory provides a foundation for
understanding how computer education facilitates active learning and knowledge construction. The theory
emphasizes the role of social interaction and collaborative learning, which are enhanced through
computer-mediated communication and collaborative software (Aminat & Yakubu, 2022).

Technology Acceptance Model (TAM): Davis's Technology Acceptance Model explains how users'
perceptions of technology usefulness and ease of use influence their acceptance and adoption of
technological innovations. This model is particularly relevant for understanding teacher and student
adoption of computer education programs (Bello & Adamu, 2023).

Digital Divide Theory: This theory addresses the gap between those who have access to modern
information and communication technology and those who do not. It provides context for understanding
the challenges and opportunities presented by computer education programs in developing regions like
Rivers State (Chukwu & Okonkwo, 2022).

2.2 Computer Education in Nigerian Schools

The Nigerian government has recognized the importance of computer education in preparing students for
the digital economy. The National Policy on Education emphasizes the need for ICT integration across all
levels of education to enhance teaching and learning processes (Federal Ministry of Education, 2022).
However, implementation has been challenged by various factors including inadequate infrastructure,
limited funding, and insufficient trained personnel.

Research by Adebayo and Ogunleye (2021) found that while computer education programs have been
introduced in many Nigerian schools, their effectiveness varies significantly across different states and
school types. The study identified factors such as teacher training, infrastructure quality, and
administrative support as critical determinants of program success.

2.3 Impact on Academic Performance

Several studies have examined the relationship between computer education and academic performance in
various contexts. Research by Emeka and Nyong (2023) in Cross River State found that students exposed
to computer-assisted learning showed 23% improvement in mathematics scores compared to those in
traditional classrooms. Similarly, Oladele and Adeyemi (2022) reported significant improvements in
English language performance among students who participated in computer-based learning programs.
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However, some studies have reported mixed results. Ugwu and Okafor (2021) found that while computer
education programs improved students' technological skills, the impact on core academic subjects was
less pronounced, suggesting the need for better integration of computer skills with subject-specific
content.

2.4 Digital Literacy Development

Digital literacy has become an essential 21st-century skill, encompassing the ability to use digital
technology effectively for communication, learning, and problem-solving. Research by Obiora and
Nwankwo (2023) demonstrated that structured computer education programs significantly improve
students' digital literacy skills, including information searching, digital communication, and content
creation.

Studies have shown that early exposure to computer education programs enhances students' confidence in
using technology and prepares them for higher education and employment opportunities (Ikechukwu &
Nneka, 2022). The development of digital literacy skills has been linked to improved critical thinking,
problem-solving abilities, and creativity among students.

2.5 Career Readiness and Preparation

The digital economy requires workers with strong technological skills and digital literacy. Research by
Akpan and Udoh (2023) found that students who participated in comprehensive computer education
programs were more likely to pursue STEM-related careers and demonstrated better preparation for
technology-related employment opportunities.

Computer education programs have been shown to enhance students’ understanding of career
opportunities in the technology sector and improve their employability skills (Nwosu & Okafor, 2022).
The programs also contribute to the development of soft skills such as communication, collaboration, and
critical thinking, which are highly valued in the modern workplace.

2.6 Challenges in Implementation

Despite the potential benefits of computer education programs, several challenges hinder their effective
implementation in Nigerian schools. Inadequate infrastructure, including insufficient computer
laboratories, poor internet connectivity, and unreliable power supply, remains a significant barrier (Eze &
Okoro, 2023).

Teacher-related challenges include insufficient training in computer education, lack of confidence in
using technology, and resistance to change from traditional teaching methods (Babatunde & Yusuf,
2022). These challenges are compounded by limited funding for program implementation and
maintenance of computer equipment.

2.7 Success Factors

Research has identified several factors that contribute to the success of computer education programs.
Strong administrative support, adequate infrastructure, comprehensive teacher training, and curriculum
integration have been identified as critical success factors (Musa & lbrahim, 2023).

Studies have also highlighted the importance of community involvement, parental support, and student
engagement in ensuring program effectiveness (Olawale & Adebisi, 2022). Schools that demonstrate
commitment to continuous improvement and adaptation of their computer education programs tend to
achieve better outcomes.

3. METHODOLOGY

3.1 Research Design

This study employed a descriptive survey research design to investigate the impact of computer education
programs in post-primary schools in Rivers State. The descriptive survey design was chosen because it
allows for the systematic collection of data from a large population to describe the characteristics,
opinions, and behaviors of the target population (Creswell & Creswell, 2023).

The design enabled the researchers to gather quantitative data on students' academic performance, digital
literacy skills, and career readiness, while also collecting qualitative information about stakeholders'
perceptions and experiences with computer education programs.
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3.2 Population of the Study
The population for this study comprised all post-primary schools (junior and senior secondary schools) in
Rivers State that have implemented computer education programs. According to the Rivers State Ministry
of Education (2024), there are 487 post-primary schools in the state, of which 312 have some form of
computer education program.
The target population included:

e Students in JSS1-SS3 classes (approximately 156,000 students)

o Computer education teachers (approximately 890 teachers)

e School administrators/principals (312 administrators)
3.3 Sample Size and Sampling Technique
The sample size was determined using Yamane's formula for finite population:
n=N/(1+N()?
Where:

e n=sample size

e N =population size

e e =margin of error (0.05)
For students: n = 156,000 / (1 + 156,000(0.05)2) = 384 students For teachers: n = 890 / (1 + 890(0.05)?) =
96 teachers For administrators: n = 312 / (1 + 312(0.05)?) = 24 administrators
Sampling Technique: A multi-stage sampling procedure was employed:

1. Stage 1: Stratified sampling was used to categorize schools by type (public/private) and location

(urban/rural)

2. Stage 2: Simple random sampling was used to select 24 schools (12 public, 12 private)

3. Stage 3: Systematic sampling was used to select students from each school

4. Stage 4: Purposive sampling was used to select computer education teachers and administrators
3.4 Research Instruments
Three research instruments were developed and validated for data collection:
1. Student Questionnaire (SQ): 60 items covering demographic information, academic performance
indicators, digital literacy skills assessment, and career readiness perception.
2. Teacher Questionnaire (TQ): 60 items addressing demographic and professional information,
computer education program implementation, perceived program effectiveness, and challenges and
recommendations.
3. Administrator Interview Guide (AIG): 40 items focusing on school characteristics and resources,
program implementation strategies, impact assessment, and future plans and recommendations.
3.5 Validity and Reliability
Validity: The instruments were subjected to content validity by three experts in educational technology
and measurement. Their suggestions were incorporated to improve the instruments' content validity. The
Content Validity Index (CVI) was calculated as 0.84, indicating acceptable validity.
Reliability: A pilot study was conducted with 40 students and 10 teachers from schools not included in
the main study. Cronbach's alpha reliability coefficients were:

e Student Questionnaire: o= 0.87

e Teacher Questionnaire: o = 0.82
These values indicate acceptable internal consistency reliability.
3.6 Data Collection Procedure
Data collection was conducted over a period of six weeks (February - March 2024).
3.7 Data Analysis Techniques
Data were analyzed using both descriptive and inferential statistics.
All statistical analyses were conducted using SPSS version 28.0, with significance level set at p < 0.05.
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4. RESULTS
Demographic Characteristics
Table 1: Demographic Characteristics of Student Respondents (n = 384)

Characteristic Frequency Percentage

Gender

Male 195 50.8
Female 189 49.2
Class Level

JSS1-JSS3 186 48.4
SS1-SS3 198 51.6
School Type

Public 192 50.0
Private 192 50.0
Location

Urban 230 59.9
Rural 154 40.1

Table 2: Demographic Characteristics of Teacher Respondents (n = 96)

Characteristic Frequency Percentage

Gender

Male 58 60.4
Female 38 39.6
Teaching Experience

1-5 years 34 35.4
6-10 years 28 29.2
11-15 years 21 21.9
Above 15 years 13 135
Quialification

NCE/HND 45 46.9
B.Ed/B.Sc 38 39.6
M.Ed/M.Sc 13 13.5

Research Question 1: Impact on Academic Performance
Table 3: Comparison of Academic Performance by Computer Education Exposure

Performance Indicator High Exposure (n=198) Low Exposure (n=186) Difference

Mean GPA 3.42 +0.68 2.89+0.71 0.53
Mathematics Score 76.8+12.4 68.2 £ 14.6 8.6
English Score 745+11.8 69.3£13.2 5.2
Science Score 78.2+13.1 70.4 £15.3 7.8

Students with high exposure to computer education programs demonstrated consistently higher academic
performance across all measured indicators. The mean GPA difference of 0.53 points represents a
significant improvement in overall academic achievement.

441



Ekine .. ..... Int. J. Innovative Info. Systems & Tech. Res. 13 (4): 436-450, 2025

Research Question 2: Impact on Digital Literacy Skills
Table 4: Digital Literacy Skills Assessment Results

Skill Category High Exposure Mean Low Exposure Mean Difference Effect Size
Basic Computer Skills 8.7 £1.2 6.4+1.8 2.3 Large
Internet Navigation 79x14 58%21 2.1 Large
Digital Communication 8.2 +1.3 6.2+19 2.0 Large
Content Creation 75+1.6 51+22 24 Large
Information Literacy 7.8%+1.5 59+20 1.9 Medium
Overall Digital Literacy 8.0 £1.1 59%17 2.1 Large

The results show substantial differences in digital literacy skills between students with high and low exposure to
computer education programs. All skill categories showed significant improvements, with effect sizes ranging from
medium to large.

Research Question 3: Impact on Career Readiness

Table 5: Career Readiness Indicators by Program Exposure

Indicator High Exposure (%) Low Exposure (%) Chi-square p-value
Technology Career Interest 78.3 45.2 43.67 <0.001
Confidence in Job Market 82.8 58.6 27.89 <0.001
Entrepreneurial Intentions 71.2 52.7 14.23 <0.001
Continuing Education Plans 89.4 73.1 16.78 <0.001

Students exposed to computer education programs showed significantly higher levels of career readiness across all
measured indicators. The most pronounced difference was in technology career interest, with 78.3% of high-
exposure students expressing interest compared to 45.2% of low-exposure students.

Factors Influencing Program Effectiveness

Table 6: Correlation Analysis of Factors Influencing Program Effectiveness

Factor Correlation (r) Significance Interpretation
Infrastructure Quality 0.67 p<0.001  Strong positive
Teacher Competence  0.59 p<0.001 Moderate positive
Administrative Support 0.52 p<0.001 Moderate positive
Curriculum Integration 0.48 p<0.001 Moderate positive
Student Engagement  0.61 p<0.001 Strong positive
Parental Support 0.43 p<0.001 Moderate positive

The analysis identified several factors that significantly influence the effectiveness of computer education programs.
Infrastructure quality and student engagement showed the strongest correlations with program effectiveness.
Challenges in Program Implementation

Table 7: Major Challenges Identified by Teachers and Administrators

Challenge Teachers (%) Administrators (%) Combined Ranking
Inadequate Infrastructure 89.6 95.8 1
Insufficient Funding 83.3 91.7 2
Lack of Technical Support 78.1 83.3 3
Teacher Training Gaps  81.3 70.8 4
Power Supply Issues 77.1 79.2 5
Outdated Equipment 72.9 75.0 6
Limited Internet Access 68.8 70.8 7
Curriculum Relevance 65.6 62.5 8
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Both teachers and administrators identified inadequate infrastructure as the primary challenge affecting
program implementation. Insufficient funding and lack of technical support were also major concerns
across both groups.

Hypothesis Testing

Table 8: Summary of Hypothesis Testing Results

. Test p- - .
Hypothesis Test Used Statistic value Decision Effect Size
Ho1: No significant difference in academic ~, . . o

Chi-square 2 = Reject  Cramér's V
performance between students exposed and not test 1567 2 0.001 He ~0.18

exposed to computer education programs

Ho2: No significant difference in digital
literacy skills between students with high and
low exposure to computer education programs

Hos: No significant relationship between
computer education program participation and
students' career readiness

One-way

ANOVA F=8.92 1,382 0.003

W =0.023

Chi-square 2 = Reject  Cramér's V
test 12.34 ! 0.012 Ho =0.16

Detailed Hypothesis Results:

Hypothesis 1: There is no significant difference in academic performance between students exposed to
computer education programs and those not exposed.

Table 9: Academic Performance by Computer Education Exposure

Performance Level High Exposure (n=198) Low Exposure (n=186) Total
High Performance (GPA > 3.5) 89 (45.0%) 52 (28.0%) 141
Average Performance (GPA 2.5-3.4) 78 (39.4%) 81 (43.5%) 159
Low Performance (GPA < 2.5) 31 (15.7%) 53 (28.5%) 84
Total 198 186 384

Test Used: Chi-square test of independence Result: 2 = 15.67, df = 2, p = 0.001, Cramér's V = 0.18
Decision: Reject the null hypothesis at o = 0.05

Hypothesis 2: There is no significant difference in digital literacy skills between students with high
exposure to computer education programs and those with low exposure.

Table 10: Digital Literacy Skills by Program Exposure

Group n Mean Score Standard Deviation 95% CI

High Exposure 198 8.02 1.12 [7.86, 8.18]
Low Exposure 186 5.89 1.67 [5.65, 6.13]
Difference - 213 - [1.85, 2.41]

Test Used: One-way ANOVA Result: F (1,382) = 8.92, p = 0.003, n?> = 0.023 Decision: Reject the null
hypothesis at a = 0.05

Hypothesis 3: There is no significant relationship between computer education program participation and
students' career readiness.

Table 11: Career Readiness by Program Participation

Career Readiness Level High Participation (n=198) Low Participation (n=186) Total

High Readiness 164 (82.8%) 109 (58.6%) 273
Low Readiness 34 (17.2%) 77 (41.4%) 111
Total 198 186 384

Test Used: Chi-square test of independence Result: y2 = 12.34, df = 1, p = 0.012, Cramér's V = 0.16
Decision: Reject the null hypothesis at o = 0.05
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5. DISCUSSION

5.1 Impact on Academic Performance

The findings of this study provide strong evidence that computer education programs have a significant
positive impact on students' academic performance in post-primary schools in Rivers State. The 0.53-
point difference in mean GPA between students with high and low exposure to computer education
programs represents a practically significant improvement that can influence students' educational and
career trajectories.

These results align with previous research by Adeleke and Adesanya (2021), who found similar
improvements in academic performance among students exposed to computer-assisted learning. The
improvement in mathematics scores (8.6 points) is particularly noteworthy, as it suggests that computer
education programs enhance students' analytical and problem-solving skills, which are transferable to
other academic subjects. This finding is consistent with research by Hassan and Mohammed (2023), who
reported that computer-based learning environments promote higher-order thinking skills and conceptual
understanding.

Recent studies by Okonkwo and Nwachukwu (2024) in southeastern Nigeria found comparable results,
with students in computer-enhanced classrooms showing 0.47-point GPA improvements over traditional
instruction methods. Similarly, international research by Chen and Liu (2023) in developing countries
context demonstrated that technology integration in education consistently produces moderate to large
effect sizes on academic achievement.

The positive impact on academic performance can be attributed to several factors identified in the
literature. Computer education programs often employ interactive learning methods that engage students
more effectively than traditional teaching approaches (Adebiyi & Kolawole, 2022). The use of
multimedia resources, simulation software, and interactive exercises can make abstract concepts more
concrete and understandable. Additionally, computer-based learning allows for personalized instruction
and immediate feedback, which can accelerate learning and improve retention (Umar & Sani, 2023).

5.2 Development of Digital Literacy Skills

The study's findings demonstrate that computer education programs significantly enhance students' digital
literacy skills across multiple dimensions. The large effect sizes observed in basic computer skills,
internet navigation, digital communication, and content creation indicate that these programs are
effectively preparing students for the digital economy.

The 2.1-point difference in overall digital literacy scores between high and low exposure groups
represents a substantial improvement that can significantly impact students' future educational and career
opportunities. This finding corroborates research by Adebayo and Ogunyemi (2024), who found similar
improvements in digital competencies among Nigerian secondary school students participating in
structured computer education programs.

Research by Okechukwu and Bright (2023) supports these findings, demonstrating that systematic
computer education exposure enhances students' ability to navigate digital environments, evaluate online
information, and create digital content effectively. The development of these skills is particularly
important in the Nigerian context, where digital transformation is rapidly changing educational and
economic landscapes (Nnamdi & Chukwuemeka, 2024).

The development of digital literacy skills through computer education programs has implications beyond
immediate academic benefits, as noted by Afolabi and Adeniyi (2023). Students who develop strong
digital literacy skills are better prepared to adapt to technological changes, engage in lifelong learning,
and participate effectively in the digital economy. This preparation is particularly important in developing
countries like Nigeria, where digital transformation is rapidly changing the nature of work and education.

Recent meta-analysis by Ogundipe and Akinola (2024) examining digital literacy interventions across
West African countries found effect sizes ranging from 0.65 to 0.89, confirming the substantial impact of
structured computer education programs on students' digital competencies.
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5.3 Career Readiness and Preparation

The study reveals that computer education programs have a profound impact on students' career readiness
and preparation for the digital economy. The finding that 78.3% of students with high program exposure
expressed interest in technology careers, compared to 45.2% of those with low exposure, suggests that
these programs are effectively inspiring students to pursue STEM-related fields.

This finding aligns with research by Kelechi and Amara (2024), who found that exposure to computer
education programs increased STEM career aspirations by 43% among Nigerian secondary school
students. Similarly, Olatunji and Adebola (2023) reported that students participating in computer
education programs showed significantly higher confidence in pursuing technology-related careers.

The increased confidence in job market preparation (82.8% vs. 58.6%) is particularly significant, as it
indicates that computer education programs are not only providing technical skills but also building
students' self-efficacy and confidence in their ability to succeed in the modern workplace. This
psychological preparation is crucial for career success and can influence students' willingness to pursue
challenging opportunities (Ibrahim & Yakubu, 2024).

The higher rates of entrepreneurial intentions among students with high program exposure (71.2% vs.
52.7%) suggest that computer education programs may be fostering innovation and creativity. In the
context of Nigeria's developing economy, where entrepreneurship is increasingly important for economic
growth and job creation, this finding has significant implications for national development (Ezeh &
Okoro, 2023).

Research by Adamu and Shehu (2024) found similar patterns across northern Nigerian states, where
computer education programs contributed to increased entrepreneurial self-efficacy and business
development skills among secondary school graduates. International comparative studies by Rodriguez
and Martinez (2023) in Latin American contexts also demonstrate the positive relationship between
technology education and entrepreneurial intentions among youth.

5.4 Factors Influencing Program Effectiveness

The correlation analysis revealed that infrastructure quality has the strongest relationship with program
effectiveness (r = 0.67). This finding underscores the critical importance of adequate facilities, equipment,
and resources for successful program implementation. Schools with better computer laboratories, reliable
internet connectivity, and modern equipment are more likely to achieve positive outcomes.

This finding is supported by extensive research by Adeyinka and Oladele (2024), who conducted a
comprehensive analysis of infrastructure factors affecting computer education outcomes across Nigerian
schools. Their study found that infrastructure quality explained 45% of the variance in program
effectiveness, highlighting the fundamental role of adequate facilities.

Student engagement also showed a strong correlation with program effectiveness (r = 0.61), highlighting
the importance of student motivation and participation in program success. This finding suggests that
programs should be designed to be engaging, relevant, and responsive to students' interests and needs.
Research by Chukwu and Okafor (2023) demonstrated that student engagement mediates the relationship
between program quality and learning outcomes in computer education contexts.

Teacher competence emerged as another significant factor (r = 0.59), emphasizing the crucial role of
qualified and trained teachers in program implementation. This finding supports the need for
comprehensive teacher training programs and ongoing professional development in computer education.
Recent studies by Bamidele and Adeoye (2024) showed that teacher technological pedagogical content
knowledge (TPACK) significantly predicts student achievement in computer education programs.
Administrative support (r = 0.52) and curriculum integration (r = 0.48) also showed moderate positive
correlations with program effectiveness, consistent with findings by Uche and Nneka (2023), who
identified leadership commitment and curricular coherence as key determinants of technology integration
success in Nigerian schools.

5.5 Challenges and Barriers

The identification of inadequate infrastructure as the primary challenge (89.6% of teachers, 95.8% of
administrators) confirms previous research findings and highlights a persistent barrier to effective
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program implementation. This challenge is particularly acute in developing countries where educational
infrastructure may be limited or outdated.

Insufficient funding, ranked as the second major challenge, reflects the financial constraints faced by
many schools in implementing and maintaining computer education programs. The high cost of computer
equipment, software, and technical support can strain school budgets and limit program effectiveness.
The lack of technical support (78.1% of teachers, 83.3% of administrators) points to the need for ongoing
maintenance and support services. Computer equipment requires regular maintenance, software updates,
and technical troubleshooting, which many schools are not equipped to handle independently.

6. CONCLUSION

This study provides compelling evidence that computer education programs in post-primary schools in
Rivers State have significant positive impacts on students' academic performance, digital literacy skills,
and career readiness. The rejection of all three null hypotheses at the 0.05 significance level demonstrates
the effectiveness of these programs across multiple dimensions of student development.

The findings reveal that students with high exposure to computer education programs consistently
outperform their peers with low exposure across all measured outcomes. The improvements in academic
performance, with a mean GPA difference of 0.53 points and substantial gains in mathematics, English,
and science scores, demonstrate the academic benefits of computer education integration.

The large effect sizes observed in digital literacy skills development indicate that computer education
programs are successfully preparing students for the digital economy. The comprehensive improvement
across basic computer skills, internet navigation, digital communication, content creation, and
information literacy provides students with essential 21st-century skills.

The significant impact on career readiness, particularly the increased interest in technology careers and
confidence in job market preparation, suggests that computer education programs are effectively inspiring
and preparing students for future opportunities in the digital economy.

However, the study also reveals significant challenges that must be addressed to maximize program
effectiveness. Infrastructure inadequacy, funding constraints, and lack of technical support represent
persistent barriers that require systematic attention from policymakers and educational administrators.
The identification of key success factors, including infrastructure quality, teacher competence,
administrative support, and student engagement, provides a roadmap for program improvement and
expansion. These factors should be prioritized in future program development and implementation efforts.
7. Implications of the Study

The findings of this study have far-reaching implications for multiple stakeholders in the education sector
and beyond:

7.1 Educational Policy Implications

The significant positive impacts observed in this study provide strong justification for continued and
expanded investment in computer education programs. Policymakers should recognize computer
education as a critical component of modern curriculum that directly contributes to improved learning
outcomes and student preparation for the digital economy.

The study's findings support the need for comprehensive policy frameworks that address infrastructure
development, teacher training, and sustainable funding mechanisms. Educational policies should
prioritize computer education as an essential component of quality education delivery.

7.2 Curriculum Development Implications

The positive impact on academic performance across multiple subjects suggests that computer education
should be integrated across the curriculum rather than treated as a standalone subject. This integration can
enhance learning outcomes in traditional subjects while simultaneously developing digital literacy skills.
Curriculum developers should consider incorporating computer-based learning activities, digital
resources, and technology-enhanced pedagogical approaches across all subject areas. This approach can
maximize the benefits of computer education investments while preparing students for a technology-
integrated future.
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7.3 Teacher Training and Professional Development Implications

The strong correlation between teacher competence and program effectiveness highlights the critical need
for comprehensive teacher training programs. Professional development initiatives should focus on both
technical skills and pedagogical integration of computer education.

Training programs should be ongoing rather than one-time events, reflecting the rapidly evolving nature
of technology and educational applications. Teachers need continuous support to stay current with
technological advances and effective integration strategies.

7.4 Infrastructure Investment Implications

The identification of infrastructure inadequacy as the primary barrier to program effectiveness
underscores the need for significant investment in educational infrastructure. This includes not only
computer hardware and software but also reliable internet connectivity, adequate power supply, and
appropriate physical learning spaces.

Infrastructure investments should be strategic and sustainable, considering factors such as maintenance
requirements, upgrade pathways, and scalability. Public-private partnerships may offer viable solutions
for addressing infrastructure challenges while managing costs.

7.5 Economic Development Implications

The increased interest in technology careers and improved career readiness among students exposed to
computer education programs have significant implications for economic development. These programs
are contributing to the development of a skilled workforce that can drive technological innovation and
economic growth.

The enhanced entrepreneurial intentions observed among program participants suggest that computer
education may contribute to job creation and economic diversification. This is particularly important for
developing economies seeking to transition from resource-dependent to knowledge-based economic
models.

7.6 Social Equity Implications

Computer education programs have the potential to reduce digital divide and promote social equity by
providing all students with access to technology and digital literacy skills. However, the study's findings
on infrastructure challenges suggest that without deliberate effort, these programs may inadvertently
widen existing inequalities between well-resourced and under-resourced schools.

Policymakers must ensure that computer education programs are implemented in ways that promote
equity and inclusion, with particular attention to rural schools, disadvantaged communities, and
marginalized populations.

8. RECOMMENDATIONS

Based on the findings of this study, the following recommendations are made to enhance the effectiveness
of computer education programs in post-primary schools in Rivers State:

1. The Rivers State Government should establish a comprehensive infrastructure development fund
specifically dedicated to upgrading computer education facilities in all post-primary schools, with priority
given to rural and underserved communities to ensure equitable access to quality computer education
programs.

2. School administrators should develop strategic partnerships with private sector organizations,
international development agencies, and technology companies to leverage additional resources for
infrastructure development, equipment procurement, and ongoing maintenance support.

3. The Ministry of Education should implement a standardized infrastructure assessment framework to
regularly evaluate and monitor the quality of computer education facilities across all schools, ensuring
that minimum standards are maintained and improvements are systematically implemented.

4. The Rivers State Universal Basic Education Board should establish a comprehensive teacher training
institute specifically focused on computer education, offering both pre-service and in-service training
programs that combine technical skills development with pedagogical best practices for technology
integration.
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5. Educational authorities should implement a mandatory continuing professional development program
for all teachers involved in computer education, requiring annual certification updates and providing
incentives for teachers who demonstrate excellence in technology integration and student outcomes.

6. Schools should establish mentorship programs pairing experienced computer education teachers with
novice teachers, creating collaborative learning communities that promote knowledge sharing, peer
support, and continuous improvement in teaching practices.

7. The Rivers State Ministry of Education should revise the existing curriculum to ensure seamless
integration of computer education across all subject areas, moving beyond standalone computer courses to
embed digital literacy and computational thinking skills throughout the academic program.

8. Educational planners should develop age-appropriate, culturally relevant computer education materials
that reflect local contexts and challenges while maintaining alignment with global standards and emerging
technological trends in education.

9. Schools should implement project-based learning approaches that combine computer education with
real-world problem-solving activities, encouraging students to apply their digital skills to address
community challenges and develop entrepreneurial thinking.

10. The Rivers State Government should establish a sustainable funding mechanism for computer
education programs, including annual budget allocations for equipment maintenance, software licensing,
internet connectivity, and program expansion to ensure long-term program viability and effectiveness.
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