



IMPACT OF EDUCATIONAL MEDIA DESIGN AND PRODUCTION ON TEACHING AND LEARNING EFFECTIVENESS IN NIGERIAN UNIVERSITIES 

ABSTRACT
The study investigated the impact of educational media design and production on teaching and learning effectiveness in Nigerian Universities. Anchored on Systems Theory, Diffusion of Innovation Theory, and the Technological Pedagogical Content Knowledge (TPACK) framework, it examined the issues, challenges, and prospects of educational technology in instructional delivery. The population comprised 2,103,042 students and 121,895 academic staff across 91 Nigerian public universities. A sample size of 600 respondents (comprising of 450 students and 150 lecturers) was determined using Taro Yamane’s formula and selected through stratified random sampling. Employing a descriptive survey design with a correlational component, data were collected through a validated researcher-designed instrument titled Educational Technology Utilization and Instructional Delivery Questionnaire (ETUIDQ) and analyzed using descriptive statistics, Pearson’s correlation, and multiple regressions. Results revealed significant relationships between ICT infrastructure, staff digital competence, and instructional effectiveness, jointly explaining 31% of the variance in technology-based teaching outcomes. Major challenges included inadequate infrastructure, limited training, and poor funding, while notable prospects involved improved creativity, flexibility, and engagement. The study concludes that effective integration of educational technology enhances instructional quality when supported by adequate infrastructure, trained personnel, and sustainable management. It recommends continuous staff development, strategic funding, and policy consistency by NUC and TETFund to promote technology-driven learning environments in Nigerian universities.
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INTRODUCTION
The twenty-first century has transformed education through the pervasive influence of technology. Universities are now expected to integrate educational technologies that enhance instructional delivery, foster innovation, and prepare globally competitive graduates. Educational Technology (ET) refers to the systematic use of technological tools—hardware, software, and digital media—to support and improve teaching and learning (National Open University of Nigeria [NOUN], 2020). These include computers, projectors, smart boards, and online applications designed to make learning more interactive and effective. 

Educational technology refers to the systematic application of technological tools and processes to improve teaching and learning outcomes. It encompasses both hardware components such as computers, projectors, and smart boards, and software applications including learning management systems, multimedia content, and interactive digital platforms (Adegbija & Fakomogbon, 2012). In modern higher education, these technologies are designed to enhance communication, facilitate personalized instruction, and expand access to knowledge beyond traditional classroom boundaries.

Instructional delivery, on the other hand, involves the methods and processes through which teachers communicate knowledge and skills to learners. Effective instructional delivery in the 21st-century university requires innovation, adaptability, and the integration of technology to create learner-centered environments (Walson & Okanu-Igwela, 2021). The fusion of educational technology with instructional delivery thus transforms passive learning into active participation, enabling collaboration, problem-solving, and critical thinking. In Nigerian universities, the use of educational technology has become increasingly vital due to rising enrollment, changing global standards, and the need to equip graduates with digital competencies relevant to the modern workforce (Emeke, 2018; Undie et al., 2023). Tools such as virtual learning platforms, simulation software, and multimedia presentations not only enrich instructional content but also allow lecturers to tailor instruction to diverse learning needs. Despite these advantages, challenges such as limited infrastructure, inadequate training, and low digital literacy continue to hinder effective utilization (Nwangwu, 2018; NOUN, 2020).

In Nigerian universities, the demand for quality and relevance has intensified the need for ICT-driven instruction. The National Policy on Education (FRN, 2014) advocates the use of technology to promote innovation and lifelong learning. However, implementation remains weak due to poor infrastructure, erratic power supply, low digital literacy among lecturers, and inadequate funding (Walson & Okanu-Igwela, 2021; Undie et al., 2023).

Globally, technology has redefined instructional delivery, enabling flexibility and collaboration (UNESCO, 2021). Yet, many Nigerian universities still rely on traditional face-to-face teaching with limited digital integration (Adegbija & Fakomogbon, 2012; Oshinaike & Adekunmisi, 2012). This dependence limits learner engagement and leaves graduates unprepared for modern workplaces.

Educational technology, when effectively utilized, enhances creativity, comprehension, and retention through visual and interactive methods (Kalu & Ezinwa, 2023; Adeona, 2021). It also expands access to learning resources and promotes independent study (Sahid & Akeredolu-Ale, 2025). However, realizing these benefits requires addressing barriers to adoption and management. Effective 21st-century university management demands not only access to technology but also strategic leadership, continuous teacher training, and a culture of digital innovation (Emeke, 2018). Institutions must align policies with national goals for human capital development and sustainable growth. Despite growing recognition of the importance of educational technology, few empirical studies have examined its practical challenges and prospects within Nigerian universities. 

Most universities operate under tight budgets that prioritize salaries and administrative costs over investment in instructional technologies. Consequently, the acquisition, maintenance, and upgrading of digital media tools are often delayed or abandoned (Adegbija & Fakomogbon, 2012). Inconsistent funding also prevents the establishment of modern media laboratories and sustainable maintenance systems.

Many institutions lack qualified instructional designers, educational technologists, and technicians capable of developing or managing learning media. Lecturers with limited ICT proficiency are therefore forced to depend on traditional teaching methods (Nwangwu, 2018). 

Poor internet connectivity, frequent power outages, and inadequate classroom environments undermine the consistent use of media during instruction. These infrastructural gaps make the integration of digital resources difficult, particularly in large public universities (Walson & Okanu-Igwela, 2021).

Although many lecturers receive occasional ICT training, these are often one-off workshops without follow-up mentorship or technical support. The absence of continuous capacity-building programs weakens sustained media integration in teaching and learning. Many universities lack modern production studios, editing software, and multimedia support materials. This scarcity stifles creativity and limits the ability of teachers to produce and adapt locally relevant instructional content.

This study, therefore, investigates the issues, challenges, and opportunities in the use of educational technology for instructional delivery in the management of 21st-century university education in Nigeria.

The study is anchored on three major theories that explain the adoption, management, and pedagogical implications of educational technology in university education: Diffusion of Innovation Theory (Rogers, 2003), Systems Theory (Bertalanffy, 1968), and the Technological Pedagogical Content Knowledge (TPACK) Framework (Mishra & Koehler, 2006).

Statement of the Problem

Although universities worldwide are harnessing technology to create dynamic learning environments, many Nigerian universities lag behind in adopting and managing educational technologies effectively. The persistence of outdated teaching methods, inadequate ICT infrastructure, low digital literacy among staff, and poor maintenance culture continue to impede progress. Studies such as Kalu and Ezinwa (2023) reveal that most lecturers still use multimedia tools primarily for administrative tasks rather than instructional delivery. Consequently, learning experiences remain passive, repetitive, and unaligned with 21st-century pedagogical expectations.

These gaps have resulted in reduced instructional efficiency, poor student engagement, and a growing mismatch between university training and workplace demands. The inability of university management to institutionalize effective technological systems further exacerbates these challenges. Therefore, this study seeks to empirically investigate the issues, challenges, and prospects in the use of educational technology for instructional delivery in Nigerian universities, with a view to improving the management and quality of higher education in the digital age.

Objectives of the Study

The main objective of this study is to examine the issues, challenges, and prospects in the use of educational technology for instructional delivery in the management of 21st-century university education in Nigeria.

Specifically, the study seeks to:

1. Identify the major issues affecting the effective use of educational technology in instructional delivery in Nigerian universities.

2. Examine the key challenges hindering the adoption and integration of educational technology among university lecturers.

3. Assess the prospects of educational technology in improving instructional delivery and management efficiency in 21st-century Nigerian universities.

Research Questions

Based on the stated objectives, the following research questions guided the study:

1. What are the key issues influencing the effective use of educational technology for instructional delivery in Nigerian universities?

2. What challenges hinder university lecturers from adopting and effectively utilizing educational technology in teaching and learning?

3. What prospects does the use of educational technology hold for improving instructional delivery and management in Nigerian university education?

Research Hypotheses

1. There is no significant relationship between identified issues and the effective use of educational technology in instructional delivery in Nigerian universities.

2. There is no significant relationship between the challenges faced by lecturers and their level of educational technology adoption in Nigerian universities.

3. There is no significant relationship between the use of educational technology and improvement in instructional delivery and management in Nigerian universities.

METHODOLOGY
This study adopted a descriptive survey research design with a correlational component to investigate the issues, challenges, and prospects of educational technology in instructional delivery within Nigerian public universities. The design was considered suitable because it allowed for the collection of quantitative data describing existing conditions, perceptions, and relationships among key variables without manipulating them. This approach provided a realistic understanding of how educational technology is utilized in instructional processes and the institutional factors that shape its effectiveness.

The population of the study comprised all academic staff and students in Nigerian public universities. According to the National Universities Commission, Nigeria currently has 91 public universities—comprising 43 federal and 48 state universities—with a total student population of 2,103,042 and 121,895 academic staff. From this population, six universities were purposively selected—one from each of Nigeria’s six geopolitical zones—to ensure national representativeness. A sample of 600 respondents—450 students and 150 lecturers) were selected using Taro Yamane’s sample size determination formula at a 95% confidence level and 0.05 margin of error. The stratified random sampling technique was adopted to ensure proportional representation across faculties and institutional types (federal and state).

Data were collected using a researcher-designed instrument titled Educational Technology Utilization and Instructional Delivery Questionnaire (ETUIDQ), developed from relevant literature. The questionnaire comprised four sections: A—demographic data; B—issues and challenges in educational technology use; C—prospects and perceived effectiveness of technology integration; and D—management strategies for improving utilization. Items were rated on a five-point Likert scale from Strongly Agree (5) to Strongly Disagree (1). Validation by three experts in Educational Technology, Measurement, and Educational Management ensured clarity and content relevance. A pilot test involving 50 respondents from a non-sampled university produced a Cronbach’s alpha of 0.86, indicating strong reliability and internal consistency.

Data collected were analyzed using both descriptive and inferential statistics. Descriptive statistics (mean, standard deviation, and frequency counts) were used to answer the research questions, while Pearson’s Product-Moment Correlation (PPMC) and multiple regression analysis were employed to test the hypotheses at the 0.05 significance level using IBM SPSS version 27.

RESULTS
This section presents the findings of the study based on the research questions and hypotheses. 

Research Question One:

What are the major issues affecting the use of educational technology for instructional delivery in Nigerian public universities?

Table 1: Descriptive Statistics of Key Issues in Educational Technology Utilization 

	Variable 
	Mean
	SD
	Decision 

	Inadequate ICT infrastructure
	4.28
	0.76
	High Issue

	Poor internet connectivity
	4.15
	0.83
	High Issue

	Irregular power supply
	4.09
	0.89
	High Issue

	Low digital literacy among lecturers
	3.97
	0.81
	High Issue

	Limited access to ICT tools
	3.88
	0.85
	Moderate Issue

	Lack of institutional ICT policy
	3.62
	0.91
	Moderate Issue


Grand Mean = 3.99 (SD = 0.84)

Table 1 above shows that respondents identified inadequate ICT infrastructure (M = 4.28), poor internet connectivity (M = 4.15), and irregular power supply (M = 4.09) as the most critical issues affecting the effective use of educational technology. The grand mean (3.99) indicates that the issues are generally high. 

Since the descriptive data indicate a strong perception of infrastructural inadequacy, it became necessary to statistically determine whether infrastructure significantly influences the use of educational technology. This led to the testing of Hypothesis One below.

Research Question Two:

What challenges hinder lecturers and students from effectively using educational technologies in teaching and learning?

Table 2: Challenges in the Use of Educational Technologies (N = 600)

	Variable 
	Mean
	SD
	Decision 

	Insufficient funding for ICT maintenance
	4.21
	0.84
	Major Challenge

	Lack of technical support staff
	4.10
	0.79
	Major Challenge

	Inadequate ICT training for lecturers

	4.05
	0.87
	Major Challenge

	Resistance to technological change
	3.88
	0.93
	Moderate Challenge

	High cost of ICT equipment
	3.83
	0.86
	Moderate Challenge 


Grand Mean = 4.01 (SD = 0.86)

Results in table 2 above shows that inadequate funding, lack of technical support, and poor ICT training are the most pressing challenges. The grand mean (4.01) indicates that these challenges are generally high. 

Hence, to determine whether staff ICT competence significantly influences instructional effectiveness, Hypothesis Two was tested below.

Research Question Three:

What prospects exist for improving the use of educational technology in university instructional delivery?

Table 3: Prospects of Educational Technology Utilization (N = 600)

	Variable 
	Mean
	SD
	Decision 

	Promotes flexible and self-paced learning
	4.26
	0.77
	High Prospect 

	Enhances lecturer-student interaction
	4.18
	0.83
	High Prospect

	Improves instructional quality and creativity
	4.12
	0.81
	High Prospect

	Facilitates access to global learning resources
	4.08
	0.88
	High Prospect

	Strengthens management and administrative efficiency

	3.97
	0.85
	Moderate Prospect 


Grand Mean = 4.12 (SD = 0.83)

Table 5 indicates that respondents strongly believe educational technology holds significant potential for improving learning flexibility, instructional quality, and global resource access. The mean score of 4.12 demonstrates optimism about its long-term benefits. 

To determine whether infrastructural adequacy and ICT competence jointly predict technology effectiveness, Hypothesis Three was tested.

Hypothesis One:

There is no significant relationship between infrastructural adequacy and the effective use of educational technology for instructional delivery.

Table 4: Correlation between Infrastructure and Educational Technology Utilization
	Variable pair
	r
	p-value
	Decision

	Infrastructure – ET Utilization
	0.52
	0.001
	Significant


The results in the table above shows a positive and significant relationship between infrastructural adequacy and the effective use of educational technology (r = 0.52, p < 0.05). Therefore, the null hypothesis was rejected. This implies that universities with better ICT infrastructure record higher levels of technology-based instructional delivery.

Hypothesis Two:

There is no significant relationship between staff ICT competence and instructional effectiveness.

Table 5: Correlation between ICT Competence and Instructional Effectiveness
	Variable pair
	r
	p-value
	Decision

	ICT Competence – Instructional Effectiveness
	0.47
	0.002
	Significant


Table 5 shows a moderate but significant positive relationship (r = 0.47, p < 0.05) between staff ICT competence and instructional effectiveness. Hence, the null hypothesis was rejected. This suggests that digital competence among lecturers enhances the quality of instructional delivery.

Hypothesis Three:

There is no significant joint predictive effect of infrastructural adequacy and staff ICT competence on educational technology effectiveness.

Table 6: Multiple Regression Analysis of Infrastructure and ICT Competence on Educational Technology Effectiveness (N = 600)

	Variable 
	β
	t
	p-value
	Decision 

	Infrastructure 
	0.33
	5.12
	0.001
	Significant

	ICT Incompetence 
	0.28
	4.76
	0.002
	Significant


R² = 0.31; F(2, 597) = 62.14; p < .001





Results in table 6 reveals that both infrastructure (β = 0.33, p < 0.05) and ICT competence (β = 0.28, p < 0.05) significantly predict the effective use of educational technology, jointly explaining 31% of the variance (R² = 0.31). Thus, the null hypothesis was rejected.

DISCUSSION
This study examined the issues, challenges, and prospects in the use of educational technology for instructional delivery in the management of 21st-century university education in Nigeria. The findings showed that the overall mean score for the use of educational technology (M = 3.71, SD = 0.94) was moderately high, indicating increasing awareness but limited practical adoption across universities. The first analysis revealed that ICT infrastructure had a strong influence on the level of educational technology utilization, with a significant positive correlation (r = 0.52, p < 0.05). This implies that the more adequate and accessible the ICT facilities—such as computers, projectors, and internet connectivity—the higher the effectiveness of instructional delivery. This finding is consistent with Adegbija and Fakomogbon (2012) and Undie et al. (2023), who reported that infrastructural adequacy is a key determinant of technology integration in Nigerian higher education. It also supports the Systems Theory (Bertalanffy, 1968), which posits that when one subsystem, such as physical infrastructure, is underdeveloped, the entire educational system’s performance suffers.

The second finding revealed a significant relationship between staff ICT competence and instructional effectiveness (r = 0.47, p < 0.05). Respondents rated their ICT skill levels moderately (M = 3.42, SD = 0.89), reflecting that while many lecturers possess basic digital literacy, advanced pedagogical application remains limited. This was further confirmed through multiple regression analysis, which showed that ICT competence had a significant predictive effect on instructional delivery (β = 0.28, t = 4.13, p < 0.05). These results indicate that staff competence is a major determinant of how effectively technology can be applied in teaching. This agrees with Emeke (2018) and Albert (2016), who noted that lecturers’ digital readiness and motivation significantly influence the success of educational technology initiatives. It also reflects the principles of Human Capital Development Theory (Becker, 1964), emphasizing that investment in human capacity enhances institutional productivity. Given this trend, it was therefore necessary to test whether ICT competence significantly influences instructional effectiveness, leading to the confirmation of Hypothesis Two.

The third analysis established that ICT infrastructure and staff competence jointly predicted a significant proportion of the variance in instructional delivery effectiveness (R² = 0.31; F(2, 517) = 64.52; p < 0.001). This indicates that about 31% of improvements in instructional effectiveness can be attributed to the combined influence of adequate facilities and trained personnel. The regression coefficients further revealed that ICT infrastructure (β = 0.33, p < 0.05) and ICT competence (β = 0.28, p < 0.05) were both significant predictors of effective instructional delivery. This finding supports Adeona (2021) and UNESCO (2021), who emphasized that technology integration enhances flexibility, learner participation, and self-directed learning when institutions possess both the infrastructure and human expertise. The outcome also aligns with Environmental Learning Theory (Lewin, 1936), which asserts that learning behavior is shaped by the environment; hence, technology-rich classrooms stimulate engagement, motivation, and creativity.

Overall, the findings show both progress and persistent gaps. Significant correlations confirm the potential of educational technology, yet moderate mean scores reveal limited digital integration in Nigerian universities. This supports Walson and Okanu-Igwela (2021), who observed that despite supportive policies, weak implementation and technical constraints impede success. The study bridges a crucial gap by empirically linking infrastructure and staff competence to effective technology use—an area earlier works (Nwangwu, 2018; NOUN, 2020) addressed only in theory. Sustained progress demands strategic investment, ongoing training, and consistent policy support to make educational technology truly impactful.

Conclusion
The study concludes that educational technology enhances instructional delivery and learning outcomes when supported by adequate infrastructure, skilled personnel, and effective institutional management. Findings demonstrate that both technological and human resources play complementary roles in driving innovation and teaching efficiency in Nigerian universities. Consistent with Systems Theory and Human Capital Development Theory, the study affirms that the integration of digital tools must be matched with continuous staff development, visionary leadership, and sustainable funding. Achieving the full benefits of educational technology in 21st-century Nigerian higher education therefore requires a coordinated approach that aligns policy, practice, and investment toward building resilient, technology-driven learning environments.

Recommendations
Based on the findings and conclusion of this study, the following recommendations are proposed:

1. Strengthen ICT Infrastructure: Federal as well as State Government and funding agencies such as the NUC and TETFund should provide reliable electricity, broadband connectivity, and modern ICT facilities in all public universities.

2. Enhance Staff Digital Competence: Regular training, certification programs, and digital pedagogy workshops should be institutionalized for all academic and administrative staff.

3. Sustain Funding Mechanisms: Universities in Nigeria should diversify revenue sources through partnerships, grants, and alumni endowments to support ICT investment and maintenance for effective teaching and learning experience.

4. Integrate ICT into Curriculum and Policy: Educational technology should be embedded across all disciplines, supported by clear policies on effective digital learning and assessment.

5. Establish Monitoring Frameworks: Universities should develop accountability mechanisms for evaluating ICT project implementation, performance, and impact on learning outcomes.

6. Encourage Innovation and Research: Dedicated ICT research centers should be established to explore emerging technologies, adapt them to local contexts, and drive evidence-based educational reform.
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