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ABSTRACT
The application of immersive technologies in education has gained increasing international recognition because of their capacity to enrich instructional delivery and learning experiences. Virtual Reality (VR) has emerged as one of the innovative instructional technologies capable of enhancing experiential learning, creativity, collaboration, and conceptual understanding in Science, Technology, Engineering, Arts, and Mathematics (STEAM) education. Despite the increasing relevance of VR in contemporary education, its classroom integration within many Nigerian secondary schools remains limited. This study investigated Basic Technology teachers’ perceived usefulness and ease of use of Virtual Reality for STEAM instruction in FCT-Abuja. A descriptive survey research design was adopted, with a sample of 74 Basic Technology teachers drawn from public and private junior secondary schools across selected Area Councils in FCT-Abuja using proportionate sampling technique. Data were collected using the researcher-designed “Virtual Reality for STEAM Instruction Questionnaire (VRSIQ)” validated by experts in Educational Technology and Measurement and Evaluation; Cronbach’s Alpha was used to establish internal consistency. Mean and standard deviation were used to answer the research questions, while independent samples t-test and Pearson Product Moment Correlation were used to test the hypotheses at 0.05 level of significance. Findings revealed that Basic Technology teachers perceived VR as useful for improving students’ understanding of STEAM concepts, enhancing experiential learning, and promoting creativity and critical thinking (cluster mean = 3.47). Teachers also perceived VR as relatively easy to use for instructional delivery (cluster mean = 3.11). A significant positive relationship was established between perceived usefulness and perceived ease of use (r = 0.684; p < 0.05). The study concluded that Basic Technology teachers in FCT-Abuja hold favourable perceptions regarding the usefulness and usability of Virtual Reality for STEAM instruction. It is recommended that government and educational stakeholders provide adequate VR facilities, sustained teacher professional development programmes, and enhanced technological infrastructure to support effective integration of Virtual Reality into STEAM instruction in Nigerian secondary schools.
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INTRODUCTION
The continuous advancement of digital technologies has profoundly reshaped instructional practices and learning experiences across educational institutions worldwide. Contemporary education increasingly emphasises the integration of innovative technologies capable of fostering learner engagement, creativity, collaboration, and critical thinking skills. Among the emerging technologies receiving considerable scholarly attention, Virtual Reality (VR) stands out for its immersive and interactive learning capabilities. VR enables users to interact with computer-generated environments that simulate real-life experiences through digital devices such as head-mounted displays, motion sensors, and mobile applications (Radianti et al., 2020).
The growing relevance of Science, Technology, Engineering, Arts, and Mathematics (STEAM) education has further intensified the need for innovative instructional approaches capable of supporting practical learning experiences and interdisciplinary knowledge acquisition. STEAM education promotes creativity, innovation, problem-solving, and experiential learning required for twenty-first century workforce development (Yakman & Lee, 2012). Consequently, educational technologies such as VR are increasingly being explored as instructional tools for improving teaching and learning within STEAM-related disciplines.
In Nigeria, Basic Technology is a major pre-vocational subject taught at the junior secondary school level, aimed at developing technological literacy, manipulative skills, and practical problem-solving abilities among learners. However, instructional delivery in many Nigerian secondary schools continues to rely heavily on conventional teaching methods characterised by limited practical engagement and inadequate instructional resources. Such challenges frequently reduce students’ motivation and hinder effective understanding of abstract technological concepts.
Virtual Reality possesses enormous potential for improving Basic Technology instruction through virtual simulations, interactive demonstrations, and immersive classroom experiences. Merchant et al. (2014) reported that VR-based instruction significantly improves students’ learning outcomes, engagement, and retention when compared with traditional instructional approaches. Similarly, Parong and Mayer (2018) established that immersive VR environments improve students’ understanding of scientific concepts through experiential learning activities.
Although immersive technologies are becoming increasingly relevant within global educational systems, the adoption of VR in many Nigerian secondary schools remains constrained by inadequate infrastructure, limited technological facilities, irregular power supply, and variations in teachers’ digital competencies. Teachers’ perceptions regarding the usefulness and ease of use of VR technologies may therefore determine the extent to which such technologies can be successfully integrated into classroom instruction.
The Technology Acceptance Model (TAM), originally developed by Davis (1989), identified perceived usefulness and perceived ease of use as the two major determinants of technology acceptance and utilisation. Perceived usefulness refers to the extent to which an individual believes that a technology improves performance, while perceived ease of use concerns the degree to which a technology is considered simple and effortless to operate. Understanding teachers’ perceptions regarding these constructs is therefore critical for the successful integration of VR into STEAM instruction.
Given the increasing emphasis on digital learning and innovative instructional technologies, this study investigated Basic Technology teachers’ perceived usefulness and ease of use of Virtual Reality for STEAM instruction in FCT-Abuja. Such investigation is necessary for informing educational policies, teacher training programmes, and technology integration strategies aimed at improving instructional delivery within Nigerian secondary schools.
Statement of the Problem
The increasing demand for innovative instructional approaches in contemporary education has intensified global interest in immersive technologies capable of improving teaching and learning experiences. Virtual Reality has emerged as one of the most promising educational technologies for enhancing STEAM instruction through experiential learning, interactive simulations, and virtual demonstrations. Despite these educational benefits, the integration of VR into classroom instruction within many Nigerian secondary schools remains relatively limited.
Basic Technology instruction in many junior secondary schools within FCT-Abuja continues to depend largely on conventional teaching methods that provide limited opportunities for practical engagement and experiential learning. Students consequently experience difficulties in understanding abstract technological concepts and applying theoretical knowledge to real-life situations. Although VR possesses substantial potential for improving instructional delivery, many teachers may still perceive the technology as difficult to use or may not fully recognise its instructional benefits.
Danmali et al. (2025) identified inadequate technological facilities, limited exposure to immersive technologies, and insufficient professional training as major concerns likely to negatively influence teachers’ perceptions regarding the use of VR for STEAM instruction in Nigerian schools. Although previous studies have examined educational technology adoption and integration, limited empirical attention has been directed specifically at Basic Technology teachers’ perceived usefulness and ease of use of VR for STEAM instruction within junior secondary schools in FCT-Abuja. Existing Nigerian studies have focused predominantly on awareness, access, and intention to adopt educational technologies without adequate attention to usability perceptions associated with immersive technologies. It is against this background that this study investigated Basic Technology teachers’ perceived usefulness and ease of use of Virtual Reality for STEAM instruction in FCT-Abuja.
Objectives of the Study
The following objectives guided the study:
i. To determine Basic Technology teachers’ perceived usefulness of Virtual Reality for STEAM instruction in FCT-Abuja;
ii. To examine Basic Technology teachers’ perceived ease of use of Virtual Reality for STEAM instruction in FCT-Abuja; and
iii. To determine the relationship between perceived usefulness and perceived ease of use of Virtual Reality for STEAM instruction among Basic Technology teachers in FCT-Abuja.
Research Questions
The following research questions were formulated and answered in this study:
RQ1: What is the perceived usefulness of Virtual Reality for STEAM instruction among Basic Technology teachers in FCT-Abuja?
RQ2: What is the perceived ease of use of Virtual Reality for STEAM instruction among Basic Technology teachers in FCT-Abuja?
RQ3: Is there a significant relationship between perceived usefulness and perceived ease of use of Virtual Reality for STEAM instruction among Basic Technology teachers in FCT-Abuja?
Research Hypotheses
Ho₁: There is no significant difference in Basic Technology teachers’ perceived usefulness of Virtual Reality for STEAM instruction based on school ownership.
Ho₂: There is no significant difference in Basic Technology teachers’ perceived ease of use of Virtual Reality for STEAM instruction based on school ownership.
Ho₃: There is no significant relationship between perceived usefulness and perceived ease of use of Virtual Reality for STEAM instruction among Basic Technology teachers in FCT-Abuja.

LITERATURE REVIEW
Theoretical Framework: Technology Acceptance Model
This study was anchored on the Technology Acceptance Model (TAM) developed by Fred Davis (1989). TAM explains that individuals’ acceptance and utilisation of technology are primarily influenced by perceived usefulness and perceived ease of use. According to Davis (1989), perceived usefulness refers to the extent to which an individual believes that using a technology will improve performance, while perceived ease of use concerns the extent to which the technology is considered simple and effortless to operate. Technologies perceived as both useful and easy to use are more likely to gain acceptance and sustained utilisation among users. The relevance of TAM to this study lies in its explanatory capacity regarding Basic Technology teachers’ perceptions of VR as an instructional innovation. Teachers who perceive VR as useful for improving instructional delivery and easy to operate are more likely to integrate the technology into classroom teaching.
Concept of Virtual Reality in Education
Virtual Reality is a computer-generated immersive technology that enables users to interact with simulated environments through digital devices such as head-mounted displays, smartphones, motion sensors, and interactive software applications (Radianti et al., 2020). In educational settings, VR creates realistic learning experiences capable of improving learners’ engagement, participation, and conceptual understanding. The technology provides opportunities for experiential learning through virtual simulations, interactive activities, and three-dimensional representations of instructional content.
The increasing integration of VR into educational practices has transformed instructional delivery across different subject areas, particularly in science and technology-related disciplines. According to Parong and Mayer (2018), immersive VR environments improve students’ understanding of abstract concepts by providing interactive and visually engaging learning experiences. Similarly, Makransky and Mayer (2022) argued that VR supports meaningful learning by promoting immersion, active participation, and cognitive engagement during instructional activities. Within STEAM education, VR has become increasingly relevant because of its capacity to integrate theoretical learning with practical experiences, allowing students to engage in virtual experimentation, simulations, and collaborative problem-solving activities that may not be easily achievable through conventional classroom instruction.
Concept of STEAM Education
STEAM education refers to an interdisciplinary instructional approach that integrates Science, Technology, Engineering, Arts, and Mathematics to promote creativity, innovation, collaboration, and problem-solving skills among learners (Yakman & Lee, 2012). The approach encourages practical and inquiry-based learning experiences capable of preparing learners for contemporary technological and scientific challenges. The integration of VR into STEAM instruction provides opportunities for experiential learning through simulations, virtual experimentation, and interactive instructional activities, particularly relevant to Basic Technology education where immersive instructional experiences can substantially improve learners’ conceptual engagement.
Perceived Usefulness of Virtual Reality for STEAM Instruction
Perceived usefulness refers to the extent to which an individual believes that using a technology will improve instructional effectiveness and performance (Davis, 1989). In educational contexts, perceived usefulness concerns teachers’ beliefs regarding the ability of a technological innovation to improve teaching and learning outcomes. Merchant et al. (2014) conducted a meta-analysis on VR-based instruction and reported that immersive technologies significantly improved students’ academic achievement, retention, and motivation when compared with traditional instructional methods. Similarly, Ibáñez and Delgado-Kloos (2018) found that immersive technologies support active learning, creativity, and collaboration among learners in STEM-related disciplines.
Makransky and Lilleholt (2018) established that users perceived VR as highly beneficial for improving engagement and learning effectiveness, with positive perceptions regarding technological usefulness significantly influencing users’ willingness to integrate VR into educational activities. The implication of these studies is that teachers are more likely to integrate VR into STEAM instruction when they perceive the technology as beneficial for improving classroom practices and students’ learning experiences.
Perceived Ease of Use of Virtual Reality for STEAM Instruction
Perceived ease of use refers to the degree to which individuals believe that using a technology would require minimal effort (Davis, 1989). Educational technologies perceived as simple and user-friendly are more likely to gain acceptance among teachers and learners. Parong and Mayer (2021) investigated cognitive and affective processes associated with immersive VR learning environments and found that learners demonstrated positive attitudes towards VR applications that were interactive and easy to navigate. Similarly, Makransky and Petersen (2021) reported that user-friendly immersive environments significantly enhanced learners’ engagement and acceptance of VR technologies. Although these studies established the importance of usability in technology integration, most were conducted outside the African educational context. Within Nigerian schools, infrastructural limitations, inadequate technological support, unstable electricity supply, and limited professional training may negatively influence teachers’ perceptions regarding the ease of use of VR technologies.
Empirical Review
Radianti et al. (2020) conducted a systematic review of immersive VR applications in higher education and found that VR significantly improved learners’ motivation, engagement, and conceptual understanding. However, the study focused mainly on higher education institutions in developed countries and did not specifically address teachers’ perceptions within secondary school settings in developing nations. Merchant et al. (2014) examined the effectiveness of VR-based instruction through meta-analysis and established that immersive learning environments positively influenced students’ academic performance and retention, although the study concentrated mainly on student learning outcomes rather than teachers’ perceptions regarding usefulness and ease of use.
Makransky and Lilleholt (2018) investigated the emotional and cognitive value of immersive VR learning environments and reported that positive perceptions regarding usefulness significantly influenced users’ engagement and satisfaction. Parong and Mayer (2021) similarly established that interactive and user-friendly VR applications enhanced learners’ cognitive engagement and acceptance of immersive technologies. Although these studies provide valuable insights into VR-supported instruction, most existing studies were conducted outside the Nigerian educational context, where limited attention has been given to Basic Technology teachers’ perceived usefulness and ease of use of VR, particularly within junior secondary schools in FCT-Abuja.
Research Gap
The reviewed literature reveals that considerable scholarly attention has been given to the instructional effectiveness of VR in enhancing learners’ engagement, motivation, and academic achievement. However, most existing studies were conducted outside the Nigerian educational context and focused predominantly on students rather than teachers. Within Nigeria, limited studies have specifically examined Basic Technology teachers’ perceived usefulness and ease of use of VR for STEAM instruction in junior secondary schools. Existing Nigerian studies concentrated largely on awareness, access, and intention to adopt educational technologies, without adequate attention to teachers’ usability perceptions regarding immersive technologies. This study therefore fills the identified gap by providing empirical evidence on Basic Technology teachers’ perceived usefulness and ease of use of VR for STEAM instruction in FCT-Abuja.

METHODOLOGY
The study adopted a descriptive survey research design, which was considered appropriate because it enabled systematic collection of information from Basic Technology teachers regarding their perceived usefulness and ease of use of Virtual Reality for STEAM instruction in FCT-Abuja. The study was conducted in the Federal Capital Territory (FCT-Abuja), Nigeria. The population comprised Basic Technology teachers in public and private junior secondary schools within selected Area Councils in FCT-Abuja.
A sample of 74 Basic Technology teachers was selected using proportionate stratified sampling technique to ensure fair representation of respondents across the selected schools and area councils, comprising 42 teachers from public schools and 32 from private schools. Data were collected using a researcher-designed instrument titled “Virtual Reality for STEAM Instruction Questionnaire (VRSIQ),” structured using a four-point Likert rating scale of Strongly Agree (4), Agree (3), Disagree (2), and Strongly Disagree (1). The instrument was validated by experts in Educational Technology and Measurement and Evaluation. Cronbach’s Alpha reliability analysis established a coefficient of α = 0.87, indicating strong internal consistency. Data collected were analysed using mean and standard deviation to answer the research questions. Independent samples t-test was used to test Hypotheses One and Two, while Pearson Product Moment Correlation was used to test Hypothesis Three, all at 0.05 level of significance. A decision rule of Mean ≥ 2.50 was adopted for research questions.

RESULTS
Research Question One and Hypothesis One: Perceived Usefulness of VR by School Ownership
Research Question One sought to determine Basic Technology teachers’ perceived usefulness of Virtual Reality for STEAM instruction. Table 1 presents the descriptive statistics for this construct.
Table 1: Basic Technology Teachers’ Perceived Usefulness of Virtual Reality for STEAM Instruction
	S/N
	Items
	Mean
	Std. Dev.
	Decision

	1
	Virtual Reality improves students' understanding of STEAM concepts
	3.55
	0.627
	Accepted

	2
	Virtual Reality makes abstract concepts easier to understand
	3.14
	0.593
	Accepted

	3
	Virtual Reality enhances experiential learning in Basic Technology
	3.55
	0.555
	Accepted

	4
	Virtual Reality promotes creativity and critical thinking among students
	3.55
	0.577
	Accepted

	5
	Virtual Reality bridges theory and practical learning experiences
	3.55
	0.583
	Accepted

	
	Cluster Mean
	3.47
	
	Accepted


The findings in Table 1 revealed that Basic Technology teachers in FCT-Abuja perceived Virtual Reality as useful for improving students’ understanding of STEAM concepts, enhancing experiential learning, and promoting creativity and critical thinking. All individual item mean scores ranged from 3.14 to 3.55, each exceeding the decision threshold of 2.50. The cluster mean of 3.47 indicated that respondents held positive perceptions regarding the instructional usefulness of VR for STEAM instruction.
Hypothesis One (Ho₁) stated that there is no significant difference in Basic Technology teachers’ perceived usefulness of Virtual Reality for STEAM instruction based on school ownership. Table 2 presents the independent samples t-test results for this hypothesis.
Table 2: Independent Samples t-Test of Perceived Usefulness of VR Based on School Ownership
	School Ownership
	N
	Mean
	SD
	t-value
	df
	p-value
	Decision

	Public (n=42)
	42
	3.49
	0.61
	0.363
	72
	0.718
	Not Significant

	Private (n=32)
	32
	3.44
	0.57
	
	
	
	Ho₁ Retained


The results in Table 2 showed that teachers in public schools (M = 3.49, SD = 0.61) and private schools (M = 3.44, SD = 0.57) held similar perceptions regarding the usefulness of Virtual Reality for STEAM instruction. The independent samples t-test yielded t(72) = 0.363, p = 0.718, which is greater than the 0.05 significance level. Therefore, Ho₁ was retained. There was no statistically significant difference in Basic Technology teachers’ perceived usefulness of Virtual Reality for STEAM instruction based on school ownership.
Research Question Two and Hypothesis Two: Perceived Ease of Use of VR by School Ownership
Research Question Two examined Basic Technology teachers’ perceived ease of use of Virtual Reality for STEAM instruction. Table 3 presents the descriptive statistics for this construct.
Table 3: Basic Technology Teachers’ Perceived Ease of Use of Virtual Reality for STEAM Instruction
	S/N
	Items
	Mean
	Std. Dev.
	Decision

	1
	Virtual Reality tools are easy to learn and operate
	3.28
	0.627
	Accepted

	2
	Interaction with Virtual Reality devices is understandable
	3.14
	0.593
	Accepted

	3
	Virtual Reality applications are flexible for classroom instruction
	3.03
	0.555
	Accepted

	4
	Teachers can easily integrate Virtual Reality into STEAM lessons
	3.00
	0.577
	Accepted

	5
	Virtual Reality technologies are user-friendly for instructional delivery
	3.09
	0.583
	Accepted

	
	Cluster Mean
	3.11
	
	Accepted


The findings in Table 3 showed that teachers perceived Virtual Reality technologies as relatively easy to use for instructional delivery and classroom integration. Individual item mean scores ranged from 3.00 to 3.28, all exceeding the 2.50 decision threshold. The cluster mean of 3.11 confirmed that respondents considered VR manageable and adaptable for instructional purposes.
Hypothesis Two (Ho₂) stated that there is no significant difference in Basic Technology teachers’ perceived ease of use of Virtual Reality for STEAM instruction based on school ownership. Table 4 presents the independent samples t-test results for this hypothesis.
Table 4: Independent Samples t-Test of Perceived Ease of Use of VR Based on School Ownership
	School Ownership
	N
	Mean
	SD
	t-value
	df
	p-value
	Decision

	Public (n=42)
	42
	3.13
	0.59
	0.375
	72
	0.709
	Not Significant

	Private (n=32)
	32
	3.08
	0.55
	
	
	
	Ho₂ Retained


The results in Table 4 revealed that teachers in public schools (M = 3.13, SD = 0.59) and private schools (M = 3.08, SD = 0.55) held comparable perceptions regarding the ease of use of Virtual Reality for instructional delivery. The independent samples t-test yielded t(72) = 0.375, p = 0.709, which exceeded the 0.05 significance threshold. Therefore, Ho₂ was retained. There was no statistically significant difference in Basic Technology teachers’ perceived ease of use of Virtual Reality for STEAM instruction based on school ownership.
Research Question Three and Hypothesis Three: Relationship Between Perceived Usefulness and Perceived Ease of Use
Research Question Three investigated whether a significant relationship exists between perceived usefulness and perceived ease of use of Virtual Reality for STEAM instruction. Table 5 presents the Pearson Product Moment Correlation analysis for this construct.
Table 5: Pearson Product Moment Correlation Between Perceived Usefulness and Perceived Ease of Use of VR
	Variables
	N
	Mean
	Std. Dev.
	r-value
	p-value
	Decision

	Perceived Usefulness
	74
	3.47
	0.59
	
	
	

	Perceived Ease of Use
	74
	3.11
	0.57
	0.684
	0.000
	Significant


The results in Table 5 indicated a strong positive and statistically significant relationship between perceived usefulness and perceived ease of use of Virtual Reality for STEAM instruction (r = 0.684, t(72) = 7.956, p < 0.001). Hypothesis Three (Ho₃), which stated that there is no significant relationship between perceived usefulness and perceived ease of use, was therefore rejected. The positive direction and strength of the correlation coefficient indicate that teachers who held stronger beliefs regarding the instructional usefulness of VR were correspondingly more likely to perceive the technology as easy to use for classroom integration.

DISCUSSION OF FINDINGS
The findings of Research Question One revealed that Basic Technology teachers in FCT-Abuja perceived Virtual Reality as useful for STEAM instruction, with a cluster mean score of 3.47 indicating favourable perceptions across all items. Teachers believed that VR improves students’ understanding of STEAM concepts, promotes experiential learning, and enhances creativity and critical thinking. This finding is consistent with Merchant et al. (2014), who through meta-analysis established that VR-based instruction significantly improves students’ learning outcomes, engagement, and retention relative to traditional instructional methods. It further aligns with Makransky and Lilleholt (2018), who reported that positive perceptions regarding technological usefulness significantly influence users’ willingness to integrate VR into educational activities, and with Ibáñez and Delgado-Kloos (2018), who demonstrated that immersive technologies support active learning, creativity, and collaboration in STEM-related disciplines.
The testing of Hypothesis One revealed no statistically significant difference in perceived usefulness between teachers in public and private schools [t(72) = 0.363, p = 0.718]. This finding suggests that regardless of school ownership type, Basic Technology teachers in FCT-Abuja share broadly similar positive beliefs about the instructional value of VR. This result may reflect the fact that perceptions of usefulness are shaped more by individual exposure and professional awareness of the technology than by institutional type. The finding implies that VR integration initiatives and advocacy efforts in FCT-Abuja need not be differentiated by school ownership, as favourable ground exists uniformly across both sectors.
The findings of Research Question Two indicated that teachers perceived VR technologies as relatively easy to use for instructional delivery, with a cluster mean of 3.11. While all items exceeded the acceptance threshold of 2.50, the comparatively lower cluster mean relative to perceived usefulness is noteworthy and consistent with the TAM proposition that perceived ease of use, though correlated with usefulness, is a distinct construct that may be more directly sensitive to practical contextual barriers (Davis, 1989). This finding aligns with Parong and Mayer (2021) and Makransky and Petersen (2021), who demonstrated that user-friendly immersive environments enhance learners’ cognitive engagement and technology acceptance. The relatively modest ease-of-use scores may also reflect the infrastructural and digital literacy challenges that characterise many Nigerian secondary schools, as identified by Danmali et al. (2025).
Hypothesis Two testing similarly yielded no statistically significant difference in perceived ease of use between public and private school teachers [t(72) = 0.375, p = 0.709], leading to the retention of Ho₂. This outcome reinforces the finding that usability perceptions regarding VR are not significantly differentiated by school ownership in FCT-Abuja. Both groups appear to face comparable usability considerations, suggesting that systemic interventions such as teacher training, infrastructure provision, and technical support will benefit all schools equitably.
The significant positive relationship between perceived usefulness and perceived ease of use [r = 0.684, t(72) = 7.956, p < 0.001] provides strong empirical support for the TAM framework in the Nigerian secondary school context. The strength and direction of this correlation indicate that teachers who hold stronger beliefs about the instructional benefits of VR simultaneously tend to view the technology as more manageable and user-friendly. This bidirectional reinforcement has important implications for professional development design: interventions that demonstrate concrete instructional gains are likely to simultaneously reduce perceived complexity, thereby accelerating technology acceptance and integration.

CONCLUSION
This study concluded that Basic Technology teachers in FCT-Abuja demonstrated positive perceptions regarding both the usefulness and usability of Virtual Reality for STEAM instruction. Teachers recognised the instructional relevance of VR for improving experiential learning, conceptual understanding, creativity, and classroom engagement. The absence of significant differences in perceived usefulness and perceived ease of use based on school ownership type confirms that favourable VR perceptions are broadly distributed across both public and private secondary schools in FCT-Abuja, providing a sound baseline for system-wide technology integration initiatives. The significant positive relationship established between perceived usefulness and perceived ease of use (r = 0.684; p < 0.001) further confirms the explanatory capacity of the Technology Acceptance Model within the Nigerian secondary school context. Collectively, these findings suggest that, given adequate infrastructure, sustained teacher professional development, and institutional support, Virtual Reality technologies can be meaningfully and equitably integrated into Basic Technology and STEAM instruction across Nigerian secondary schools.

RECOMMENDATIONS
Based on the findings of this study, the following recommendations are made:
1. Government and educational stakeholders should provide adequate Virtual Reality facilities and technological infrastructure in secondary schools to support effective STEAM instruction.
2. Teacher professional development programmes should be organised regularly to improve teachers’ competence in integrating Virtual Reality into classroom instruction, addressing both usability and pedagogical dimensions.
3. School administrators should encourage innovative instructional practices capable of promoting experiential learning and technology integration within the STEAM curriculum.
4. Curriculum planners should integrate Virtual Reality technologies into STEAM-oriented instructional frameworks within Nigerian secondary schools, with culturally responsive and context-sensitive implementation guidelines.
5. Further studies should investigate the influence of Virtual Reality on students’ academic achievement and engagement in STEAM-related subjects within Nigerian secondary school settings.
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