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EDITORIAL 
IJOPPIE Vol 14 No 1, is a mixed bag of information in 3 sections. 

Section I contains findings by authors of four articles, which are 

summarized below. 

The authors of the first article set out to investigate the 

effectiveness of EMIS in the collection and management of academic 

data in Senior High Schools. Secondly, they wanted to identify the 

challenges Senior High Schools in Tamale Metropolis faced in the 

implementation of Educational Management Information Systems 

(EMIS). The results showed that there was “a positive perception among 

respondents regarding the effective use of EMIS in managing teachers’ 

data in SHSs in Tamale Metropolis.” However, they conceded that some 

participants were of the view “that low quality and insufficient human 

and material resources made it difficult to successfully implement EMIS 

in SHSs.” Therefore, the authors made several recommendations. One 

of them was that “regular assessments should be implemented to 

identify areas for improvement in the system's usage, ensuring that all 
stakeholders are adequately informed and engaged.” 

The second study compared students’ attitude to AI and traditional 

art-making, using a case study design. Twelve visual communication 

students from a public university were purposively selected. Data was 

collected through interviews and analyzed thematically. The findings 
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revealed that “AI enhanced and accelerated the creative process by 

supporting ideation, concept development, and technical decision-

making, while traditional artistic skills remained essential.” Although 

AI improved efficiency in art making, it could make students depend on 

it too much.   Further, “AI could not fully provide the originality, 

emotional expression, and personal connection fostered through 

traditional manual methods.” Relevant recommendations were made to 

minimize the potential negative effects of AI. 

The third study investigated students’ perceptions of Information 

and Communication Technology (ICT) integration in science teaching 

and learning in Ghanaian Senior High Schools using a convergent 

mixed-methods design. The results revealed positive student perceptions 

of ICT integration in science teaching and learning. However, 

significant differences existed across school categories, with students in 

highly resourced schools reporting more positively than those in less-

resourced schools. The study concluded that while students held 

positive views of ICT-supported learning, the effectiveness of ICT 

integration was influenced by the availability of relevant resources.  

The fourth and final study investigated biology teachers’ 

knowledge of teaching methods in lower secondary schools and 

examined how they apply these methods in classrooms across the 

Rwamagana District, using a mixed-methods approach. Both qualitative 

and quantitative data was collected through semi-structured interviews, 
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survey questionnaires, and classroom observations.  Findings revealed 

that 90.5% of biology teachers primarily used teacher-centered methods, 

which limited opportunities for student-centered learning. Teacher-

centered instruction was dominant. Teachers’ knowledge and 

application of the case-based method showed a positive influence on the 

teaching and learning of biology. The study concluded that there was a 

strong need for both pre-service and in-service professional 

development programmes on case-based and other student-centered 
teaching strategies.  

Section II presents an interview with a Roman Catholic Priest, 

Rev. Father Fabien Gbosu (SMA). This interview is on his experiences 

as a missionary. At the time of going to press, he was on another 

mission and could therefore not be contacted to read over his interview. 

But we will try to catch up with him to read and satisfy himself that we 

had accurately recorded his interview. Should he have any concerns, we 

shall address them to his satisfaction. 

Section III presents songs by Naah Yemeh. The song titled “He is 

the one they call God” is gospel music adapted from traditional 

storytelling style. The song titled, Danger is coming your way (Tivena 

lolly lere wana) takes it source from a le/anle song women from the 

Upper West Region of Ghana sang and danced around 1950 to1960 (le 

yiele). The third song was pleading with God to save people from the 
corona virus during the pandemic in 2019 and its genre is Gospel. 
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Both le and story-telling songs, together with the dancing that 

goes with them, are a great source of entertainment among the Dagaaba. 

They are normally sung under moonlight prior to going to sleep at night. 

Occasionally, special performances are organized during festivals, 

weddings and other social activities. A more extensive literature review 

will appear with more songs in the next issue of the journal, IJOPPIE 
Vol 15. 
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Abstract 

This study investigated students’ perceptions of Information and 

Communication Technology (ICT) integration in science teaching and 

learning in Ghanaian Senior High Schools using a convergent mixed-

methods design. Quantitative data were collected from 301 science 

students across Category A, B, and C schools using a structured 

questionnaire and analysed using descriptive statistics, independent-

samples t-tests, and one-way ANOVA. We analysed qualitative data 

from open-ended responses thematically to provide contextual 

explanations of the quantitative findings. The results revealed generally 

positive student perceptions of ICT integration in science teaching and 

learning. We did not observe any statistically significant gender 

differences, indicating that male and female students reported similar 

perceptions. However, we found significant differences across school 

categories, with students in highly resourced schools reporting more 

positive perceptions than those in less-resourced schools. Qualitative 

findings highlighted the role of ICT in enhancing conceptual 

understanding and engagement, while also revealing challenges related 

to limited infrastructure and variations in teacher ICT competence. The 

study concludes that while students hold positive views of ICT-

supported learning, the effectiveness of ICT integration is influenced by 

the availability of contextual resources. The findings provide 

implications for policy and practice aimed at promoting equitable and 

sustainable ICT integration in secondary science education. 
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Keywords: ICT integration; student perceptions; science education; 
mixed methods; Ghana; school categories 

Introduction 

Over the past several decades, Information and Communication 

Technology (ICT) has significantly influenced teaching and learning in 

education worldwide. Many educational systems have added ICT as a 

key part of their curricula. In science education, ICT can enhance 

students’ understanding, support inquiry-based learning, and use 

interactive simulations to clarify complex scientific ideas (Osborne & 

Hennessy, 2003). Empirical studies indicate that integrating ICT into 

science instruction can enhance student engagement, promote critical 

thinking, and improve learning outcomes (Amedeker, 2020; Issah, 

2023). In the Ghanaian context, ICT-supported instructional 

environments have also been shown to influence students' academic 

performance and learning engagement, particularly in resource-limited 

settings (Mensah et al., 2024). 

Additionally, technology-enhanced learning approaches, including 

game-based and interactive pedagogies, have been found to increase 

learner motivation and participation in Ghanaian classrooms (Yeboah et 

al., 2025). In the Ghanaian context, the use of ICT in the classroom 

remains limited. Challenges related to technology access, student 

engagement, and attitudes continue to affect the effective use of ICT in 
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Ghanaian classrooms (Debra & Qua-Enoo, 2018). Several educational 

initiatives and policies have aimed to improve students' access to digital 

resources and digital literacy in Senior High Schools (Atambeogo, 

2020). Nevertheless, the integration and use of ICT in teaching and 

learning is uneven, as science education is particularly affected by its 

hands-on nature and difficult concepts (Manu et al., 2024). There are 

still many problems with effective ICT use, including the lack of digital 

tools, underdeveloped teacher skills, and poor infrastructure (Soma et 

al., 2021). As a result, schools often use ICT primarily for 

administration and instruction rather than as an innovative way to 

transform science teaching and learning (Smetana & Bell, 2012). 

Undoubtedly, students’ perceptions of their learning environment play a 

key role in technology-enhanced education (Amedeker, 2020). Although 

Ghanaian secondary school students use many digital tools, the value of 

these interactions depends on their attitudes and views of ICT's 

effectiveness (Awoniyi et al., 2025). Much research on ICT in Ghanaian 

Senior High Schools has focused on teacher preparation, infrastructure, 

and policy. This focus has left students’ lived experiences and 

perceptions largely unexamined, especially in science teaching and 

learning (Appianing, 2025). This observation is important because 

students are the main users of technology. Their views, positive or 

negative, influence how much teachers use ICT in practice (Sarpong, 

2023). Most recent studies on ICT in Ghanaian education have focused 
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on access, frequency of use, and infrastructure, with less attention to 
students' perceptions and learning experiences (Amewuda, 2024).  

Aims of the study 

This study quantitatively examines students’ perceptions of ICT 

integration in science teaching and learning. The study examined how 

structural inequalities in school infrastructure shape students’ 

perceptions of ICT-supported learning. It also investigated gender 
differences within the different school categories (A, B, and C).  

Significance of the study 

The findings of this study will contribute to the growing literature on 

educational technology adoption in resource-constrained contexts. The 

study provides empirical insight into how contextual resource 

conditions mediate technology acceptance and classroom integration in 

secondary science education in technologically resource-constrained 

environments. It provides nuanced empirical evidence on how 

contextual inequalities and pedagogical practices interact to shape ICT-

supported science learning in Ghanaian Senior High Schools. By 

focusing on students' perspectives within a mixed-methods framework, 

the study provides nuanced empirical evidence on how contextual 

inequalities and pedagogical practices interact to shape ICT-supported 
science learning in Ghanaian Senior High Schools.  
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This study investigated students' perceptions of the integration of 

information and communication technology (ICT) into science teaching 

and learning in Ghanaian Senior High Schools. The research examined 

students' overall perceptions of ICT-supported science learning, 

evaluated the presence of gender differences in these perceptions, and 

analysed variations across different categories of Senior High Schools 

(Category A, B, and C). Understanding these factors is crucial for 

developing equitable ICT integration policies and enhancing science 

teaching practices in resource-constrained educational settings 

(Ghavifekr et al., 2016; Asoma et al., 2024). 

Statement of the Problem 

Despite national policies encouraging the use of ICT in science teaching 

in Ghanaian Senior High Schools, actual classroom use remains limited 

(Ministry of Education, 2015). This limited classroom implementation 

persists despite evidence that ICT-related initiatives (such as national 

connectivity programmes) can positively influence teaching practices 

when effectively implemented (Asoma et al., 2024). ICT promises to 

improve conceptual understanding, inquiry learning, and engagement. 

However, ICT use in secondary schools faces many barriers. These 

barriers can erode the benefits of ICT (Adarkwah, 2021; Quaicoe & 

Pata, 2020). Most research focuses on resources and teacher readiness.  
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This focus neglects the student perspective, even though students are the 

main ICT users—especially in science, where technology is vital for 

visual and practical learning (Atambeogo, 2020; Osman, 2021). Not 

including student concerns in technology policy and planning poses a 

serious risk to the sustainability of such systems (Dirckinck‐Holmfeld et 

al., 2023; Makrakis & Kostoulas-Makrakis, 2023). Therefore, there is a 

need for empirical studies that generate quantitative evidence on 

students’ perceptions. These insights can strengthen evidence-based 

educational practice. By focusing on students' perspectives within a 

mixed-methods framework, the study provides nuanced empirical 

evidence on how contextual inequalities and pedagogical practices 

interact to shape ICT-supported science learning in Ghanaian Senior 

High Schools.  

Purpose of the study 

This study examined students’ perceptions of ICT integration in science 

teaching and learning in Ghanaian Senior High Schools. Specifically, 

the study investigated overall student perceptions about ICT-supported 

science learning, explored gender differences in these perceptions, and 

examined variations across different school resource categories. The 

study also investigated the contextual factors influencing students’ 

experiences of ICT integration in science classrooms. 
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Research Questions 

1. What are students' perceptions of ICT integration in science 

teaching and learning? 

2. Are there any significant gender differences in students’ 

perceptions about ICT integration in science teaching and 

learning? 

3. Are there significant differences in students’ perceptions of ICT 

integration across different categories (A, B, C) of Senior High 

Schools?   

Literature Review 

Theoretical Framework 

This research is grounded in two complementary theoretical 

perspectives: the Unified Theory of Acceptance and Use of Technology 

(UTAUT) and the Theory of Planned Behaviour (TPB). These 

frameworks offer a conceptual foundation for examining how students 

perceive and respond to the integration of Information and 

Communication Technology (ICT) in science education. Both theories 

elucidate the processes by which individuals form attitudes toward 

technology and how contextual factors shape their intentions and 

capacities to utilise technological systems in educational settings 

(Venkatesh et al., 2003; Ajzen, 1991). Within the context of this 
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research, the theoretical framework guided the interpretation of students' 

perceptions of ICT integration by emphasising the roles of perceived 

usefulness, ease of use, social influence, and contextual enabling 

conditions. These constructs are especially pertinent in resource-

constrained educational environments such as Ghanaian Senior High 

Schools, where factors including access to ICT infrastructure, teacher 

competence, and institutional support significantly influence students' 

experiences with technology-supported learning. 

Unified Theory of Acceptance and Use of Technology  

The Unified Theory of Acceptance and Use of Technology (UTAUT), 

developed by Venkatesh et al. (2003), is a widely utilised framework for 

explaining technology adoption and use. The model identifies four 

primary determinants of technological acceptance: performance 

expectancy, effort expectancy, social influence, and facilitating 

conditions. Performance expectancy refers to the degree to which 

individuals believe that using a particular technology will enhance their 

performance. Effort expectancy relates to the perceived ease of using 

technology. Social influence reflects the extent to which individuals 

perceive that important others believe they should use technology, while 

facilitating conditions refer to the availability of organisational and 

technical infrastructure that supports technology use (Venkatesh et al., 
2003; Williams et al., 2015). 
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In educational contexts, these constructs elucidate students' acceptance 

of ICT-supported learning. Empirical studies indicate that students are 

more likely to engage with digital technologies when they perceive 

these tools as beneficial for enhancing learning outcomes and when they 

are easy to use (Abbad, 2021; Almaiah et al., 2019). Furthermore, 

enabling conditions such as access to devices, reliable internet 

connectivity, and teacher support are critical to the effective integration 

of ICT in classrooms (Salam et al., 2018; Delgado et al., 2015). In this 

research, UTAUT serves as a conceptual lens for understanding 

students’ perceptions of the usefulness and accessibility of ICT tools in 

science learning. The model informed the interpretation of quantitative 

findings regarding students’ perceptions of ICT integration and 

facilitated the explanation of differences observed across school 
categories with varying levels of technological resources. 

Theory of Planned Behaviour (TPB) 

The Theory of Planned Behaviour (TPB), introduced by Ajzen (1991), 

explains how individuals’ attitudes and perceived control influence 

behavioural intentions and actions. The theory posits that behaviour is 

determined by three principal factors: attitude toward the behaviour, 

subjective norms, and perceived behavioural control. Attitude refers to 

an individual’s evaluation of a particular behaviour as favourable or 

unfavourable. Subjective norms represent the perceived social pressure 
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from significant others to perform or avoid the behaviour. Perceived 

behavioural control refers to an individual’s perception of their ability to 

perform the behaviour, influenced by available resources and 
opportunities (Ajzen, 1991; Ajzen, 2018). 

In the context of ICT integration in education, TPB helps explain how 

students’ attitudes toward technology, teachers' and peers' expectations, 

and the availability of technological resources influence their 

willingness to engage with ICT-supported learning environments 

(Demirel & Dağyar, 2016). Even when students hold positive attitudes 

toward ICT, limited access to technological tools or inadequate 

infrastructure may restrict their ability to use technology effectively in 

learning activities. In this research, TPB complements the UTAUT 

framework by emphasising the influence of students’ attitudes and 

perceived control on their perceptions of ICT integration in science 

classrooms. 

Application of the Theoretical Framework to the Study 

The UTAUT and TPB frameworks jointly informed the interpretation of 

students’ perceptions of ICT integration in this research. UTAUT 

explains how perceived usefulness, ease of use, and facilitating 

conditions affect technology acceptance, whereas TPB highlights the 

significance of attitudes, social influences, and perceived control in 

shaping behavioural intentions. In this research, these theoretical 
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perspectives were employed as conceptual lenses rather than as 

variables for statistical testing, guiding the interpretation of students' 

perceptions of ICT integration in science teaching and learning. The 

constructs of performance expectancy and facilitating conditions 

accounted for variations in students' perceptions across different school 

categories. In contrast, the TPB constructs of attitude and perceived 

behavioural control offered insight into how students' beliefs and 

contextual constraints shape their experiences with ICT-supported 

learning. The integration of these frameworks enables a more 

comprehensive understanding of how psychological factors and 

structural conditions jointly influence students’ perceptions of ICT 
integration in Ghanaian Senior High Schools.  

The UTAUT and TPB frameworks guided both the design and 

interpretation of this research. The constructs of performance 

expectancy and effort expectancy from UTAUT shaped the 

development of questionnaire items that measured students' perceptions 

of the usefulness and ease of information and communication 

technology (ICT) in science learning. The construct of facilitating 

conditions was used to examine differences across school categories 

with varying levels of ICT resources. From the TPB perspective, we 

assessed students' attitudes toward ICT-supported learning and their 

perceived behavioural control using items that measured their 

experiences and willingness to engage with ICT in science classrooms. 
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These theoretical perspectives served as interpretive frameworks for 

analysing both quantitative results and qualitative responses regarding 

students' perceptions of ICT integration. 

Empirical Review 

Literature on Students’ Perceptions of ICT Integration 

Empirical studies conducted across diverse educational settings 

demonstrate that integrating Information and Communication 

Technology (ICT) into science classrooms can substantially enhance 

both teaching and learning. Digital tools, including simulations, virtual 

laboratories, interactive multimedia, and online instructional platforms, 

facilitate students' visualisation of abstract scientific concepts, active 

participation in inquiry-based activities, and deeper conceptual 

understanding. Research further indicates that effective ICT integration 

in classroom instruction is associated with higher student engagement, 

increased motivation, and improved academic performance (Dini et al., 

2024). Within the Ghanaian context, the provision of quality teaching 

and learning resources, particularly ICT-supported instructional 

materials, has been shown to improve the effectiveness of integrated 

science instruction in Senior High Schools (Asano et al., 2021). 

Similarly, studies on ICT-related interventions in Ghanaian SHSs 

indicate that technology-supported environments enhance instructional 

delivery and students' engagement, although contextual resource factors 
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strongly influence outcomes (Asoma et al., 2024). Nevertheless, the 

positive impact of ICT on teaching and learning is often contingent 

upon contextual factors such as resource availability, teacher 
competence, and institutional support systems. 

Literature on Gender Differences in ICT Perceptions 

Gender differences in perceptions and use of ICT have been extensively 

examined in educational research. Earlier studies frequently reported 

higher ICT confidence and engagement among male students compared 

to female students, attributing these differences to sociocultural 

influences and unequal access to technology (Gebhardt et al., 2019). 

More recent research suggests that these disparities are diminishing in 

contexts where students have comparable access and training 

opportunities (Mintah et al., 2020). These findings underscore the 

importance of context-specific investigations to determine whether 

gender disparities persist in educational environments such as Ghanaian 

Senior High Schools. 

Although the benefits of ICT integration are well established, empirical 

evidence reveals persistent disparities in students’ experiences and 

utilisation of digital learning technologies. Gender-related differences in 

ICT confidence, access, and participation are extensively documented in 

the literature. Several studies report that male students often exhibit 

higher technological self-confidence and more frequent engagement 
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with ICT tools. In contrast, female students may encounter lower 

exposure and confidence, influenced by sociocultural expectations, 

limited practice opportunities, and unequal access to digital resources 

(Gebhardt et al., 2019). However, these disparities are not consistent 

across all contexts, and recent research emphasises the necessity for 

context-specific investigations to determine the persistence of gender 

gaps within educational systems, such as Ghanaian Senior High 

Schools. However, studies in Ghanaian teacher education contexts 

suggest that gender differences in technology-related competencies and 

dispositions are often minimal when access and training opportunities 

are equitable (Mintah et al., 2020). 

Literature on School Resource Differences and ICT Integration 

Beyond gender-related differences, disparities in ICT integration often 

stem from differences in school infrastructure and institutional support. 

Schools with robust technological infrastructure, reliable internet 

connectivity, and sufficient digital learning tools are more likely to 

implement ICT-supported teaching practices effectively (Ghavifekr & 

Rosdy, 2015). In Ghana, inequalities in ICT infrastructure across 

different school categories have been shown to affect both teachers' 

instructional practices and students' learning experiences (Atambeogo, 

2020; Asoma et al., 2024). These disparities underscore the need to 

examine students' perceptions across various school categories to 
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understand how contextual resource conditions influence ICT-supported 
learning. 

Beyond gender-related differences, disparities in school resource levels 

influence the effectiveness of ICT integration. Schools equipped with 

robust infrastructure, reliable internet connectivity, and ample digital 

devices are more likely to implement ICT-supported teaching 

consistently and effectively compared to less-resourced institutions. As 

a result, students’ experiences with ICT integration vary considerably 

across different school categories, contributing to unequal learning 

opportunities and outcomes (Ghavifekr & Rosdy, 2015). Evidence from 

blended learning environments further indicates that, while ICT-

supported instructional models can enhance student engagement and 

academic performance, infrastructural and institutional limitations 

continue to impede their widespread and equitable adoption (Kyei-

Akuoko et al., 2025). This aligns with evidence from blended learning 

environments in Ghanaian tertiary and secondary contexts, where 

technological integration improves learning outcomes but remains 

constrained by infrastructural and institutional limitations (Kyei-

Akuoko et al., 2025). These findings underscore the need to examine 

ICT integration not only in terms of overall student perceptions but also 
across gender groups and school types. 



INTERNATIONAL JOURNAL OF PEDAGOGY, POLICY AND ICT IN EDUCATION 
Volume 14 No.1, March 2026  
 

100 

In summary, empirical literature demonstrates that ICT integration can 

positively affect science teaching and learning; however, the extent of 

its impact depends on contextual factors such as gender, resource 

allocation, and institutional capacity. Evidence from Ghanaian 

classrooms further shows that overcrowding, limited instructional 

resources, and contextual constraints significantly affect the 

effectiveness of innovative teaching approaches, including ICT 

integration (Osai et al., 2021). These insights highlight the importance 

of conducting empirical studies that assess students’ perceptions of ICT 

integration while concurrently investigating gender-based differences 

and variations across school types, thereby generating evidence to 

inform equitable ICT policies and practices in Ghanaian Senior High 

Schools. 

Methodology 

Research Design 

A convergent mixed-methods design was employed, involving the 

simultaneous collection of quantitative and qualitative data, separate 

analysis of each dataset, and integration of results during interpretation 

(Creswell & Plano Clark, 2018). In this approach, both data types are 

considered equally important for understanding the research problem 

and are collected in the same phase of the study (Ivankova, Creswell, & 

Stick, 2006). Data were collected using a questionnaire comprising both 
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closed-ended and open-ended items administered to senior high school 

students. The quantitative component identified measurable patterns in 

students' perceptions of ICT integration in science teaching and 

learning, whereas the qualitative responses offered explanatory insights 

into students' experiences. The two datasets were analysed 

independently and subsequently merged during interpretation to identify 

areas of convergence, complementarity, and divergence (Creswell & 

Plano Clark, 2018; Fetters, Curry, & Creswell, 2013). 

Study Context and Participants 

The study was conducted in selected Senior High Schools (SHSs) in the 

Greater Accra Region of Ghana, representing urban, semi-urban, and 

rural contexts. The schools were categorised into Category A (highly 

resourced), Category B (moderately resourced), and Category C (less-

resourced schools), in line with the Ghana Education Service 

classifications. Participants comprised science students drawn from 

selected Senior High Schools across Category A, B, and C school types. 

The qualitative strand used students’ open-ended responses. The final 

student sample comprised 301 students (Male = 229; Female = 72) 

across six schools. Each school contributed student participants who 

were actively engaged in science learning and exposed to varying levels 

of ICT integration. 
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Table 1: Distribution of Participating Schools Across SHS Categories 

S/N Category School Code Location 
1 Category A 

Category A 
School A1 Urban 
School A2 Urban 

2 Category B 
Category B 

School B1 Semi-Urban 
School B2 Semi-Urban 

3 Category C 
Category C 

School C1 Rural 
School C2 Rural 

Sampling Procedures 

We employed a non-probability sampling approach, combining 

purposive and convenience sampling techniques. Schools were 

purposively selected to reflect differences in ICT availability and school 

category, while student participants were conveniently sampled based 

on accessibility and willingness to participate. This approach ensured 

that participants possessed relevant experiences with ICT integration in 

science classrooms, which was essential for both the quantitative and 

qualitative phases of the study. 

Instruments for Data Collection 

Quantitative Instrument 

The ICT integration perception scale consisted of six Likert-type items 

rated from 1 (Strongly Disagree) to 5 (Strongly Agree). Item scores 

were summed to obtain a composite perception score, which we 
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transformed to a 0–100 scale to aid interpretation. Higher scores 

indicate more positive perceptions of ICT integration. The internal 

consistency reliability for the perception scale was acceptable 

(Cronbach's α = .87). The questionnaire also captured demographic 

variables, such as gender and school category, enabling comparative 

analyses across groups. 

Qualitative Instrument 

The qualitative data were derived from open-ended items embedded in 

the student questionnaire. These items invited students to describe their 

experiences, views, and challenges regarding the use of ICT in science 

lessons. The use of open-ended questionnaire responses was appropriate 

for eliciting students’ perspectives across a relatively large sample while 
allowing respondents to express their views in their own words. 

Data Collection Procedures 

Questionnaires were administered to students during scheduled school 

visits. Participants completed the questionnaires under the researchers' 

supervision to clarify any questions and ensure completeness.  

Data Analysis Procedures 

Quantitative data were analysed using both descriptive and inferential 

statistical methods. Descriptive statistics, such as means and standard 



INTERNATIONAL JOURNAL OF PEDAGOGY, POLICY AND ICT IN EDUCATION 
Volume 14 No.1, March 2026  
 

104 

deviations, summarised students’ perceptions of ICT integration. 

Independent-samples t-tests assessed gender differences in these 

perceptions, while a one-way analysis of variance (ANOVA) evaluated 

differences across school categories. We analysed qualitative responses 

to open-ended questions thematically, following the procedures 

described by Braun and Clarke (2006). This process included data 

familiarisation, systematic coding, identification of recurring patterns, 

and the development of themes that represent students’ experiences with 
ICT integration in science classrooms. 

Qualitative data from the open-ended students' responses were analysed 

thematically using established procedures outlined by Braun and Clarke 

(2006). The analysis involved familiarisation with the data, initial 

coding, identification of recurring patterns, and development of broader 

themes that captured students' shared experiences of ICT integration. 

To enhance credibility, we refined the themes through iterative review 

and alignment with the quantitative findings. We used the qualitative 

results to explain and deepen the understanding of the quantitative 

patterns observed in the first phase of the study. 

Integration of Quantitative and Qualitative Data 

Quantitative data were analysed using descriptive statistics, 

independent-samples t-tests, and one-way ANOVA to identify patterns 
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in students’ perceptions of ICT integration across gender and school 

categories. Qualitative responses to open-ended questions were analysed 

thematically, employing coding, categorisation, and theme development 
procedures (Braun & Clarke, 2006). 

After following separate analyses of the datasets, we integrated the 

results during interpretation by aligning qualitative themes with 

quantitative findings for each research question. This integration 

allowed for comparison and contrast of the two strands of evidence, 

facilitating the determination of whether qualitative findings confirmed, 

explained, or expanded upon the quantitative results (Fetters et al., 

2013; Creswell & Plano Clark, 2018). Such triangulation enhances the 

credibility and depth of mixed-methods studies by incorporating 

multiple forms of evidence to inform the interpretation of the 

phenomenon under investigation (Tashakkori & Teddlie, 2010). 

Validity, Reliability, and Trustworthiness 

The reliability of the quantitative instrument was established using 

internal consistency measures, yielding acceptable Cronbach’s alpha 

values. For the qualitative strand, trustworthiness was enhanced through 

transparent coding procedures, use of verbatim student responses, and 

careful alignment of themes with the study’s research questions. 
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Ethical Considerations 

Ethical approval for this study was obtained from the Ethical Review 

Committee of the School of Education and Leadership, University of 

Ghana, with approval reference number ECH 139/19-20. We sought 

permission from the heads of the selected Senior High Schools to 

conduct the study prior to data collection. Participation in the study was 

entirely voluntary. All participants were informed about the study's 

purpose and assured that their responses would be used solely for 

academic research. We obtained informed consent from participants 

before administering the questionnaires. To ensure confidentiality and 

anonymity, we did not collect any personally identifiable information. 

We anonymised all responses during data analysis and reporting by 

identifying student participants using generic descriptors (e.g., Student, 

Category B school) to protect their identities. The study adhered to 

established ethical principles regarding confidentiality, voluntary 

participation, and responsible data handling throughout the research 

process. 

Results and Discussion 

Research Question 1: Students’ Perceptions of ICT Integration 

This section presents the results addressing Research Question 1: What 

are students’ perceptions of ICT integration in science teaching and 
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learning? This section presents the descriptive and inferential analyses 

of students’ perceptions of ICT integration in science teaching and 

learning. We first report descriptive statistics to summarise overall 

trends, followed by inferential analyses examining differences across 

gender and school categories. We present the descriptive statistics in 

Table 2 summarising students' perceptions of ICT integration in science 

teaching and learning. As shown in Table 2, the mean and standard 

deviation for students' perceived impact of ICT integration were 84.97 

and 15.90, respectively, indicating generally high perceptions with 

moderate variability among respondents.   

Table 2: Mean and Standard Deviation of Students’ Perceptions of ICT 

Integration 

 

Scores ranged from 41.67 to 100, suggesting that while some students 

reported relatively lower perceptions, the overall distribution was 

skewed toward higher values. The negative skewedness value of (−0.79) 

indicates that a larger proportion of students reported higher levels of 

perceived ICT integration, while the kurtosis value (0.14) suggests an 

approximately normal distribution. Furthermore, the reliability 

coefficient (Cronbach’s α = 0.87) demonstrates high internal 

consistency of the measurement scale, indicating that the items used to 

Variable Mean SD Min. Max. Skewness Kurtosis Alpha 

ICT Integration for Students 84.97 15.90 41.67 100 -.79 .14 .87 
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assess students’ perceptions of ICT integration were reliable. Overall, 

these results suggest that students generally perceive ICT integration in 

science teaching and learning positively. 

Research Question 2: Gender Differences in Students’ Perceptions 

of ICT Integration 

To answer Research Question 2, an independent-samples t-test was 

conducted to determine whether male and female students differed 

significantly in their perceptions of ICT integration. We conducted an 

independent-samples t-test to examine whether there were significant 

differences in perceptions of ICT integration in science teaching and 

learning between male and female students. We present the results of 

this analysis in Table 3. 

Table 3: Summary of the Independent Samples t-test comparing male 
and female Students on ICT integration in teaching and learning. 

 Gender N M SD df t p 

ICT 

Integration 

Male 229 85.70 15.19 299 1.43 .155 

Female 72 82.64 17.87    

Table 3 shows that the difference between males and females was not 

significant [t(299) = 1.427, p > .05]. The effect size was small (Cohen's 

d = 0.20), indicating a minimal practical difference between male and 
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female students. This result suggests that both male and female students 

have similar perceptions of ICT integration.  Ghavifekr et al. (2016) 

found that high school students are more adventurous and more likely to 
rely on technology to aid learning, which supports our finding.  

Research Question 3: Differences Across School Categories 

To address Research Question 3, a one-way analysis of variance 

(ANOVA) was conducted to examine whether students’ perceptions of 

ICT integration differed across Category A, Category B, and Category 

C schools. We conducted a one-way analysis of variance (ANOVA) to 

examine whether students’ perceptions of ICT integration differed 

significantly across the three categories of senior high schools. We 

present the results of this analysis in Table 4. 

Table 4: Summary of the one-way ANOVA test comparing students in 
the three categories of schools on ICT integration. 

Categories of Schools N M SD df F p 

Category A  85 97.06 7.47 2, 

298 

49.6

9 

.001 

Category B 126 82.54 16.96    

Category C 90 76.94 13.50    
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A one-way ANOVA, as depicted in Table 4, shows a statistically 

significant difference in students' perceptions across school categories, 

F(2, 298) = 49.69, p < .001. Descriptive results indicate that Category A 

schools reported the highest perceptions (M = 97.06, SD = 7.47), 

followed by Category B (M = 82.54, SD = 16.96) and Category C (M = 

76.94, SD = 13.50), suggesting that resource level is associated with 

students’ ICT integration perceptions. The magnitude of the difference 

across school categories was large (η² = 0.25), suggesting that school 

category accounted for a substantial proportion of variance in 

perceptions. 

Integration of Qualitative Findings with Quantitative Results 

The qualitative strand of the study sought to explain and contextualise 

the quantitative findings by exploring students' lived experiences of ICT 

integration in science teaching and learning. We drew data from open-

ended questionnaire responses provided by senior high school science 

students across Category A, B, and C schools. A thematic analysis 

yielded five major themes that reflect students' perceptions of the role, 

benefits, and challenges of ICT integration in their classrooms. To 

provide deeper explanations for the quantitative findings, qualitative 

responses from students were integrated within the discussion of the 

research questions. 
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Theme 1: ICT as a Tool for Understanding Abstract Science 
Concepts 

Students consistently described ICT as a valuable resource for 

simplifying complex and abstract science concepts. They perceived 

digital simulations, videos, and visual presentations as enhancing 

conceptual clarity beyond what traditional textbook-based instruction 

could achieve. 

One student noted that ICT use “helps us to understand topics that are 

difficult to imagine, like chemical reactions and electricity, because we 
can see how they work” (Student, Category A school). 

Similarly, another student explained that “watching science videos 

makes learning easier than only listening to explanations” (Student, 

Category B school). 

These responses help explain the high quantitative mean scores reported 

for students’ perceived impact of ICT integration on learning outcomes. 

Theme 2: ICT-Enhanced Motivation and Classroom Engagement 

Many students associated ICT use with increased motivation and active 

participation in science lessons. They described ICT-supported lessons 

as more interesting, interactive, and engaging compared to conventional 

teaching approaches. 
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As one respondent stated, “When teachers use ICT, lessons are more 
enjoyable, and everyone pays attention” (Student, Category A school). 

Another student added that “ICT makes science lessons less boring and 

encourages us to ask questions” (Student, Category C school). 

This theme provides qualitative insight into why students reported 

strong positive perceptions of ICT integration in the quantitative phase 

of the study. 

Theme 3: Unequal Access to ICT Resources Across School 
Categories 

Despite the generally positive perceptions, students frequently 

highlighted disparities in access to ICT infrastructure. Learners from 

Category B and C schools reported limited availability of computers, 

unreliable internet connectivity, and restricted opportunities to use ICT 

during science lessons. 

A student from a Category C school remarked, "We do not always have 

computers or internet, so ICT is not used often in our science classes"  
(Student, Category C school). 

In contrast, students from Category A schools described more regular 

exposure to ICT-supported instruction, reinforcing the statistically 

significant differences observed across school categories. 
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Theme 4: Dependence on Teachers’ ICT Competence and 
Willingness 

Students emphasised that the effectiveness of ICT integration depended 

largely on teachers’ competence and willingness to use digital tools. 

Some students noted that even when resources were available, ICT was 
underutilised due to limited teacher confidence or skills. 

One student explained that “some teachers know how to use ICT very 

well, but others avoid it even when the facilities are there” (Student, 

Category B school). 

This theme underscores the role of teacher capacity as a mediating 

factor between ICT availability and meaningful classroom use. 

Theme 5: ICT Integration as a Conditional Benefit 

Students perceived ICT as beneficial, but only when access is 

consistent, teacher support is available, and institutional commitment is 

present. They did not view ICT as automatically transformative; rather, 

its impact depended on how and how often we integrated it into 
teaching. 

As one respondent observed, “ICT helps us learn better only when it is 
used regularly and properly” (Student, Category A school). 



INTERNATIONAL JOURNAL OF PEDAGOGY, POLICY AND ICT IN EDUCATION 
Volume 14 No.1, March 2026  
 

114 

This perspective aligns with the quantitative finding that positive 
perceptions alone do not guarantee uniform ICT impact across contexts. 

Summary of Qualitative Insights 

In all, the qualitative findings reveal that students view ICT integration 

as a powerful enhancer of science learning, particularly for improving 

understanding and engagement. However, these benefits are constrained 

by unequal access to resources and variations in teacher competence. By 

foregrounding students’ voices, the qualitative strand explains the 

observed quantitative patterns, especially the significant differences 

across school categories and the generally positive perceptions of ICT 

integration. 

Discussion 

The findings of this study reveal that students generally hold positive 

perceptions of ICT integration in science teaching and learning in 

Ghanaian Senior High Schools. Comparable results have been reported 

in research on ICT-supported learning environments, indicating that 

students regard digital technologies as tools that enhance conceptual 

understanding and engagement in science classrooms (Osborne & 

Hennessy, 2003; Ghavifekr et al., 2016; Asoma et al., 2024). The high 

mean scores suggest that students perceive ICT as a meaningful 

instructional tool that enhances conceptual understanding and 



INTERNATIONAL JOURNAL OF PEDAGOGY, POLICY AND ICT IN EDUCATION 
Volume 14 No.1, March 2026  
 

115 

engagement. This aligns with existing research indicating that 

technology-supported instructional approaches can facilitate deeper 

understanding of abstract scientific concepts and promote learner 

participation in inquiry-based activities (Osborne & Hennessy, 2003; 

Amedeker, 2020; Dini et al., 2024). In particular, the use of simulations, 

videos, and interactive digital tools contributes to students' ability to 

visualise complex scientific processes, thereby improving 

comprehension. 

The absence of statistically significant gender differences suggests that 

male and female students experience ICT-supported science learning in 

broadly similar ways. This finding challenges assumptions within the 

literature that gender disparities in ICT use are pervasive across all 

educational contexts. Instead, it supports evidence from Ghanaian 

contexts that gender differences in technology-related perceptions may 

be minimal when access and exposure are relatively comparable 

(Mintah et al., 2020). This implies that, at the perceptual level, ICT 

integration in science classrooms does not inherently disadvantage 
either gender within structured school environments. 

However, the findings demonstrate that school resource context plays a 

significant role in shaping students' perceptions of ICT integration. The 

statistically significant differences across school categories indicate that 

students in highly resourced schools report more positive perceptions 
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than those in moderately and less resourced schools. This pattern 

suggests that access to infrastructure, including computers, internet 

connectivity, and digital learning tools, substantially influences how 

students experience ICT-supported instruction. These results reinforce 

existing literature highlighting the persistent digital divide in 

educational settings, where disparities in resource allocation translate 

into unequal learning opportunities (Ghavifekr & Rosdy, 2015; 

Dirckinck‐Holmfeld et al., 2023). 

The qualitative findings further illuminate these quantitative patterns by 

revealing that students perceive ICT as beneficial but conditional. While 

students recognise the value of ICT in enhancing learning, they 

emphasise that its effectiveness depends on consistent access, teacher 

competence, and institutional support. In less-resourced schools, limited 

access to devices and unreliable internet connectivity restrict 

opportunities for meaningful ICT engagement, thereby weakening its 

perceived impact. Similarly, variations in teachers’ ICT competence 

influence the extent to which available technologies are effectively 

integrated into classroom practice. These findings are consistent with 

research in Ghanaian science education, which emphasises that 

instructional quality and teacher competence significantly shape 

students’ learning experiences (Mohammed & Amponsah, 2021; Asoma 

et al., 2024). 
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We interpret these findings through the lens of the Unified Theory of 

Acceptance and Use of Technology (UTAUT). Students' positive 

perceptions reflect high levels of performance expectancy, as learners 

recognise the usefulness of ICT in improving understanding and 

engagement (Venkatesh et al., 2003). However, the significant 

differences across school categories highlight the critical role of 

facilitating conditions, particularly the availability of technological 

infrastructure and institutional support (Venkatesh et al., 2012). In 

resource-constrained contexts such as Ghana, facilitating conditions 

may exert a stronger influence on ICT integration than individual 

perceptions of usefulness or ease of use (Ghavifekr et al., 2016; 
Almaiah et al., 2019). 

From the perspective of the Theory of Planned Behaviour (TPB), 

students’ generally positive attitudes toward ICT indicate favourable 

behavioural intentions to use it in learning (Ajzen, 1991; Ajzen, 2018). 

However, the qualitative findings suggest that perceived behavioural 

control is constrained in less-resourced schools due to limited access to 

ICT tools and inconsistent opportunities to use them. This explains why 

positive perceptions do not always translate into consistent ICT 

integration in practice. The interplay between attitude, perceived 

control, and contextual constraints highlights the importance of 

considering both psychological and structural factors in understanding 
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technology integration in education (Knauder & Koschmiede, 2019; 
Lim & Weissmann, 2023). 

Overall, the findings suggest that effective ICT integration in science 

education requires more than positive student perceptions. It depends on 

the alignment of infrastructure, teacher competence, and pedagogical 

practices within supportive institutional environments. Without 

addressing these interconnected factors, the potential of ICT to enhance 

science teaching and learning may not be fully realised, particularly in 

less-resourced school contexts. This underscores the need for equity-

focused interventions that prioritise resource distribution, teacher 

capacity development, and sustained institutional support to ensure that 

all students benefit from ICT-supported learning (Makrakis & 
Kostoulas-Makrakis, 2023). 

Conclusion 

The findings of this study indicate that students generally perceive the 

integration of ICT in science teaching and learning in Ghanaian Senior 

High Schools positively. ICT-supported instruction was associated with 

improved understanding of abstract scientific concepts, increased 

engagement, and more active participation in classroom activities. The 

study further revealed no significant gender differences in students' 

perceptions, suggesting that male and female learners experience ICT-

supported science instruction similarly. However, significant differences 
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across school categories highlight the critical role of resource 

availability and institutional support in shaping students’ learning 

experiences. While students recognise the instructional value of ICT, 

qualitative insights reveal that its benefits are unevenly realised due to 

persistent challenges, including limited infrastructure, unequal access to 

digital tools, and variations in teachers' ICT competence. These 

constraints explain why positive student perceptions do not always 

translate into consistent and effective classroom implementation. 

Overall, the study demonstrates that meaningful ICT integration in 

science education extends beyond students’ positive attitudes. It requires 

coordinated efforts to address structural inequalities, strengthen teacher 

capacity, and ensure consistent access to digital learning resources. 

Addressing these systemic factors is essential for promoting equitable 

and effective ICT-supported science learning across Ghanaian Senior 

High Schools. 

Recommendations 

Based on the findings, several recommendations are proposed to 

strengthen ICT integration in science education in Ghanaian Senior 

High Schools. First, policymakers and educational stakeholders should 

prioritise the equitable distribution of ICT infrastructure across school 

categories, with particular attention to moderately and less-resourced 

schools. This includes ensuring reliable electricity supply, stable 
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internet connectivity, and adequate provision of computers and digital 

instructional tools to minimise disparities in students’ learning 

experiences. 

Second, teacher professional development programmes should be 

strengthened to focus not only on basic ICT literacy but also on the 

pedagogical integration of ICT in science teaching. Training should 

emphasise the use of simulations, virtual laboratories, and interactive 

multimedia tools. It should be supported by continuous in-service 

training, mentoring, and peer learning opportunities to enhance teachers' 

confidence and instructional effectiveness. Third, schools should 

establish sustainable institutional support systems to promote consistent 

ICT use. These may include ICT resource centres, technical support 

units, and professional learning communities that encourage 

collaboration, sharing of best practices, and ongoing support for 

technology-enhanced teaching. 

Finally, monitoring and evaluation mechanisms should be strengthened 

to ensure that ICT policies and interventions translate into meaningful 

classroom practice. Regular assessment of ICT usage, teacher 

preparedness, and student experiences will be essential for informing 

continuous improvement and ensuring the long-term sustainability of 

ICT integration in science education. 
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Implications 

Policy Implications 

The findings highlight the importance of equity-focused ICT policies 

that prioritise resource allocation to less-resourced schools. National 

ICT-in-education initiatives should therefore adopt targeted support 

strategies to address infrastructure gaps and sustain funding for ICT 

maintenance and upgrades. Strengthening monitoring and 

implementation mechanisms will also be essential for ensuring that 

national ICT policies translate into actual classroom practice. 

Practice Implications 

For educational practice, the results suggest that teacher competence 

and frequency of ICT use play a central role in shaping students’ 

learning experiences. Schools should therefore encourage collaborative 

teacher learning, the sharing of ICT-based teaching practices, and the 

regular integration of digital instructional tools into classroom 

instruction to enhance student engagement and conceptual 

understanding in science. 

Theoretical Implications 

The study contributes to technology acceptance research by 

demonstrating that contextual and structural factors, such as school 
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resource levels and institutional support, significantly shape students’ 

perceptions of ICT integration. These findings reinforce the need to 

contextualise frameworks such as UTAUT and TPB when applied to 

resource-constrained educational environments, where infrastructural 

conditions may mediate the relationship between perceptions and actual 

technology use. 
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