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Abstract
This study examined the relationship between the utilisation of data analysis tools and postgraduate students' involvement in research activities at the University of Calabar. Data analysis tools, comprising quantitative statistical packages such as SPSS, R and jamovi, qualitative software such as NVivo and Atlas.ti, and emerging artificial-intelligence-assisted platforms, have become central to how postgraduate students convert research data into scholarly evidence, yet their availability does not guarantee competent or confident utilisation. Adopting a correlational research design, the study drew a sample of 348 postgraduate students, determined using Taro Yamane's formula, from a population of 2,687 Postgraduate Diploma, Master's and Doctoral students enrolled across faculties at the University of Calabar between the 2021/2022 and 2023/2024 academic sessions. Stratified and simple random sampling techniques were employed, and data were collected using a structured questionnaire. The Pearson Product-Moment Correlation Coefficient (PPMC) was used to analyse the data. Findings revealed a very low positive relationship between the utilisation of data analysis tools and postgraduate students' involvement in research activities (r = .141, p = .01182), which was statistically significant at the .05 level, leading to the rejection of the null hypothesis. The results indicate that although postgraduate students at the University of Calabar make only limited use of data analysis tools, this modest level of use still contributes meaningfully to their involvement in research activities. The study concludes that there is a significant, though weak, relationship between the utilisation of data analysis tools and postgraduate students' research engagement, and recommends that tertiary institutions strengthen access to, and training in, data analysis software to enhance students' analytical competence and research involvement.
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INTRODUCTION
Research is a systematic process of generating, examining and interpreting evidence to build knowledge, address identified problems, and inform practice or policy. In postgraduate education, research is the primary avenue through which students develop advanced scholarly, analytical and problem-solving competencies. It draws together several interconnected activities: identifying research problems, reviewing literature, formulating research questions, designing studies, collecting and managing data, analysing evidence, and communicating findings. For postgraduate students, engaging fully in these activities is essential to producing credible dissertations, publications and other scholarly outputs. Among them, data analysis is arguably the most demanding, since it requires students to convert raw data into meaningful, defensible findings using the right technical tools. Data analysis tools are software applications and computational platforms used to organise, process, analyse and interpret research data. They include quantitative statistical packages such as SPSS, R and jamovi, qualitative data-analysis software such as NVivo and Atlas.ti, and, more recently, artificial-intelligence-assisted platforms such as ChatGPT, which support coding, pattern identification and preliminary interpretation of textual data. How suitable, usable and well-designed these tools are shapes how well postgraduate students can turn their data into scholarly evidence, since research students often struggle to master statistical analysis in ways tied directly to the software they are required to use (Abbasnasab Sardareh et al., 2021).
The utilisation of data analysis tools involves more than simply having access to software; it also encompasses students' awareness of the tools available to them, their technical proficiency, their confidence in using such tools, and their ability to select and apply the right tool for a given research design. Usability studies of statistical software show that interface design and menu structure can meaningfully affect how successfully novice research students complete analytical tasks, with simpler, more restricted interfaces sometimes supporting greater success than feature-dense alternatives (Abbasnasab et al., 2021). In the qualitative domain, structured guidance on tools such as NVivo has similarly been shown to help postgraduate and graduate researchers organise, code and audit complex qualitative datasets in ways that strengthen the rigour and transparency of their analysis (Allsop et al., 2022). More recently, according to Bijker et al. (2024), artificial-intelligence-assisted analysis tools have begun to reshape this landscape further; large language models such as ChatGPT have shown meaningful, though not yet fully reliable, capability in automating qualitative content analysis tasks that would otherwise demand considerable time and labour from postgraduate researchers.
Even so, the availability of data analysis tools does not necessarily translate into their effective utilisation by postgraduate students. Students need both technical competence and psychological readiness to engage confidently with these tools. A substantial body of evidence shows that many postgraduate and graduate students experience statistics anxiety, a form of apprehension around performing statistical analysis, and that this anxiety is closely tied to students' perceived self-efficacy in using statistical methods and software (Kaufmann et al., 2022). Where self-efficacy is low, students may avoid engaging deeply with analytical tools, lean too heavily on supervisors or peers to carry out analysis on their behalf, or settle for superficial analytical approaches that fail to exploit the full capabilities of the tools available to them. This interplay of attitude, anxiety and self-efficacy has also been shown to shape actual analytical proficiency, with more favourable attitudes toward statistics improving performance partly by reducing anxiety and strengthening self-efficacy (Liu et al., 2026).
Data analysis tools can also strengthen postgraduate students' involvement in research activities by extending what they are able to do on their own at the analysis stage. Effective use of statistical or qualitative software allows students to conduct their own hypothesis testing, thematic coding, data visualisation and interpretation, rather than depending entirely on external analysts, thereby deepening their engagement with the empirical core of their research. According to Morgan (2023), the emergence of artificial-intelligence-assisted qualitative analysis illustrates this possibility further, with tools such as ChatGPT increasingly explored as a means of supporting, rather than replacing, human analytical judgement in coding and interpreting qualitative data. Broader evidence on data-related research training similarly suggests that structured instruction in research-data-management practices can improve postgraduate and graduate students' capacity to organise, document and prepare data for analysis, although the benefits of such instruction vary according to students' level and stage of study (Xu et al., 2022). In this light, the capacity for independent data analysis is not simply a technical skill but a determinant of how substantively postgraduate students can take part in the analytical stages of the research process.
Despite these benefits, Ben Youssef et al. (2022) noted that postgraduate students may still encounter significant challenges in utilising data analysis tools. Disparities in digital skills among students continue to shape how effectively they can turn access to analytical software into improved research and academic performance, even where institutions have invested more heavily in ICT infrastructure. Some students may also lack sustained exposure to statistical or qualitative software during their coursework, leaving them under-prepared for the analytical demands of thesis-level research. Similarly, uneven access to licensed software, unreliable computing infrastructure, and limited technical support may particularly disadvantage postgraduate students in resource-constrained academic settings, restricting their ability to engage confidently and competently with the tools that rigorous data analysis requires.
At the University of Calabar, the utilisation of data analysis tools may depend on postgraduate students' statistical and qualitative-analysis competence, their psychological readiness to engage with analytical software, their access to relevant computing infrastructure, and the quality of research-methods training and supervisory support they receive. Evidence from learning-technology research more broadly suggests that digital tools function not merely as delivery mechanisms but as a medium through which academic and professional training itself is transformed (Grainger et al., 2021), a proposition that applies equally to analytical software as a vehicle for building postgraduate research competence. At the same time, evidence on mobile and digital tool use in academic settings cautions that the value of such tools is not automatic, and depends heavily on how deliberately their use is guided and structured (Hasan et al., 2024). Although data analysis tools have considerable potential to strengthen the rigour, independence and depth of postgraduate research, little attention has so far been paid to how their utilisation relates to students' involvement in research activities within the university context. This study therefore examines the utilisation of data analysis tools and postgraduate students' involvement in research activities at the University of Calabar. Its findings may offer evidence for improving data-analysis training, strengthening supervisory support, and enhancing institutional provision for postgraduate research.
Statement of the Problem
Data analysis tools are central to postgraduate research, enabling students to conduct statistical testing, organise qualitative data, and generate the evidence on which theses and publications ultimately rest. Yet availability alone does not guarantee effective utilisation: weak statistical confidence, inadequate training, unfamiliarity with software, statistics anxiety, and limited access to well-supported tools may all restrict students' ability to use them competently. Where utilisation is weak, students may disengage from analytical tasks, lean heavily on supervisors or peers, or avoid certain research approaches altogether, thereby reducing their direct participation in activities such as data analysis, interpretation and reporting. Existing studies show that students' engagement with data analysis tools is associated with how they approach and perform research tasks (Dani & Al Quraan, 2023; Innocent & Bupo, 2025; Abbasnasab Sardareh et al., 2025; Limna, 2023; Miraz, Annamalah & Sham, 2025). None of these studies, however, has examined this engagement in relation to postgraduate students' broader involvement in research activities, and none was conducted at the University of Calabar. This study therefore investigates the relationship between the utilisation of data analysis tools and postgraduate students' involvement in research activities at the University of Calabar.
Objective of the Study
The objective of the study is to ascertain the relationship between the utilisation of data analysis tools and postgraduate students' involvement in research activities at the University of Calabar.
Research Question
What is the relationship between the utilisation of data analysis tools and postgraduate students' involvement in research activities at the University of Calabar?
Research Hypothesis
Data analysis tools utilisation does not significantly relate to postgraduate students' involvement in research activities at the University of Calabar.
Literature Review
Concept of Data Analysis Tools
Data analysis tools are software applications and computational platforms used to organise, process, analyse and interpret research data in order to generate meaningful, defensible findings. According to Allsop et al. (2022), they span two broad categories relevant to postgraduate research: quantitative statistical packages, such as SPSS, R and jamovi, which support hypothesis testing, descriptive and inferential statistics, and data visualisation; and qualitative data-analysis software, such as NVivo and Atlas.ti, which support coding, thematic organisation and audit-trail management of non-numeric data. More recently, artificial-intelligence-assisted platforms, most notably large language models such as ChatGPT, have extended this category further by offering capabilities for automating aspects of qualitative content analysis, including preliminary coding and pattern identification, although their reliability and appropriate scope of use remain subjects of ongoing methodological discussion (Bijker et al., 2024; Morgan, 2023). Importantly, the value of a given data analysis tool is not fixed by its statistical or analytical capability alone; usability research shows that interface design, menu structure and the number of steps needed to complete an analytical task can materially influence whether novice research students succeed at that task, with simpler interfaces sometimes outperforming feature-rich ones for this population (Abbasnasab Sardareh et al., 2021). Data analysis tools should therefore be understood as a compound construct, one that combines the analytical functionality of a software system with its practical usability for the postgraduate researcher who must operate it.
Concept of Utilisation of Data Analysis Tools
The utilisation of data analysis tools refers to the extent to which postgraduate students are aware of, have access to, and competently and confidently apply such tools within their research processes. Conceptually, utilisation cannot be reduced to mere access or ownership of software; it comprises at least three interrelated dimensions: technical competence, the practical skill needed to operate a given tool correctly; psychological readiness, encompassing students' confidence and freedom from undue anxiety when engaging with analytical tasks; and appropriateness of selection, the ability to match a specific tool to the research design, data type and analytical objective at hand. Evidence on statistics anxiety, according to Kaufmann et al. (2022), indicates that this psychological dimension is far from incidental: students' perceived self-efficacy in performing statistical analysis is closely linked to the degree of anxiety they experience when using statistical software, with lower self-efficacy associated with heightened anxiety and, in turn, more limited or avoidant engagement with analytical tools. This relationship has also been shown to carry through to actual analytical performance, with more favourable attitudes toward statistics improving proficiency partly by reducing anxiety and strengthening self-efficacy in sequence (Liu et al., 2026). Utilisation is further shaped by broader digital-skill disparities among students; even where institutions expand access to computing infrastructure and licensed software, uneven digital competence continues to determine how effectively such access translates into improved analytical and academic performance (Ben Youssef et al., 2022). Utilisation of data analysis tools should therefore be understood as a graduated, competence- and confidence-dependent construct, rather than a simple binary of having or lacking access to software.
Empirical Review
Dani and Al Quraan (2023) investigated research students' perceptions of statistics and how these perceptions shaped their choice of research approach among students in the United Arab Emirates enrolled in research-degree programmes. The study found that students' attitudes toward statistics, including their confidence in performing statistical analysis, significantly influenced whether they chose a quantitative or qualitative research approach: students with lower confidence in statistical skills tended to avoid quantitative approaches altogether, opting instead for qualitative designs regardless of the suitability of quantitative methods to their research problem. This finding suggests that weak engagement with statistical analysis tools does not merely reduce the quality of quantitative work but can redirect students away from quantitative research entirely, narrowing the range of research activities in which they meaningfully participate. The study, however, focused on students' attitudinal orientation toward statistics as a subject rather than on their utilisation of specific data analysis software, and it did not examine postgraduate students' broader involvement in research activities beyond the choice of methodological approach.
In a Nigerian institutional study, Innocent and Bupo (2025) examined the relationship between the utilisation of technological tools, including citation management systems, data analysis software and grammar checkers, and academic research productivity among postgraduate Business Education students in Rivers State universities. Using a correlational design and Pearson's Product-Moment Correlation, the study found a strong positive relationship between the use of data analysis software and research productivity (r = .844), the strongest of the tools examined, alongside more moderate positive relationships for citation management systems (r = .559) and grammar checkers (r = .563), all statistically significant. The study concluded that effective utilisation of data analysis software substantially enhanced students' analytical capability and overall research productivity, though it examined productivity broadly rather than involvement in specific research activities, and was restricted to Business Education postgraduate students within two universities in Rivers State.
Complementing this focus on productivity, Abbasnasab Sardareh et al. (2025) used an eye-tracking experiment to show that novice doctoral research students in the social sciences performed a statistical analysis task faster and more accurately in jamovi than in SPSS, demonstrating that a tool's interface design and usability, not only its statistical power, shape how successfully students can analyse their own data. This finding suggests that even among students with comparable statistical knowledge, the specific software environment they use can materially affect their capacity to complete analytical tasks independently.
On the qualitative side, Limna (2023) found that graduate students using NVivo reported improved efficiency and confidence in coding and organising qualitative data, although many faced a steep initial learning curve stemming from limited integrated training in both qualitative methods and the software itself. Extending this further, Miraz, Annamalah and Sham (2025) compared PLS-SEM and NVivo as analytical tools in educational research and reported that 72% of surveyed researchers preferred NVivo for its coding flexibility and usability, while PLS-SEM was favoured for modelling complex relationships in small or non-normal datasets, suggesting that tool preference is closely tied to the nature of the analytical task rather than being uniform across research designs.
Taken together, these studies indicate that students' engagement with data analysis tools, whether measured through attitudinal confidence, actual software use, task performance or stated preference, is meaningfully associated with how postgraduate students approach, perform and experience their research tasks, and that usability and training exposure matter just as much as raw analytical capability in shaping this engagement. Existing studies, however, have either examined attitudinal orientation toward statistics without addressing specific software (Dani & Al Quraan, 2023), treated data analysis software as one of several unrelated technological tools within a single composite productivity outcome outside the University of Calabar (Innocent & Bupo, 2025), focused narrowly on the usability of a single tool pairing without linking it to broader research involvement (Abbasnasab Sardareh et al., 2025), or examined qualitative software use and tool preference without connecting these to postgraduate students' overall participation in research activities (Limna, 2023; Miraz, Annamalah & Sham, 2025). No study identified has specifically examined the relationship between postgraduate students' utilisation of data analysis tools and their involvement in the broader range of research activities, such as instrument development, data management, analysis and reporting, within the University of Calabar context. The present study therefore addresses this gap by examining the utilisation of data analysis tools and postgraduate students' involvement in research activities at the University of Calabar.
Methodology
The study adopted a correlational research design. The population comprised 2,687 postgraduate students of the University of Calabar currently enrolled in Postgraduate Diploma (PGD), Master's, and Doctoral (PhD) programmes across faculties in the university during the 2021/2022 to 2023/2024 academic sessions (Zellence Office, University of Calabar, Calabar, 2026). A sample size of 348 was determined using Taro Yamane's formula. Two sampling techniques were adopted: stratified and simple random sampling. Data were collected using a structured questionnaire and analysed using the Pearson Product-Moment Correlation (PPMC).
Results/Discussion of Findings
Research Question: What is the relationship between the utilisation of data analysis tools and postgraduate students' involvement in research activities at the University of Calabar?
Summary of person product moment correlation (PPMC) test relationship between the utilisation of data analysis tools and postgraduate students’ involvement in research activities
	Variables 
	Mean
	Std. Dev
	∑X
∑Y
	∑X2
∑Y2
	∑XY

	r cal

	Utilisation of Data Analysis Tools
	13.73
	3.90
	4394

	65194

	82875

	


0.14058


	Postgraduate Students’ Involvement in Research Activities
	18.75

	2.71
	6001
		114875
	



	
	



The table shows the summary of the Pearson Product-Moment Correlation (PPMC) test of the relationship between the utilisation of data analysis tools and postgraduate students' involvement in research activities. The correlation index is .141, indicating a very low positive relationship between the two variables at the University of Calabar.
Research Hypothesis: Data analysis tools utilisation does not significantly influence postgraduate students' involvement in research activities at the University of Calabar.
Summary of PPMC significant test for the relationship between the utilisation of Data analysis tools and postgraduate students’ involvement in research activities
	Variables 
	Mean
	Std. Dev
	∑X
∑Y
	∑X2
∑Y2
	∑XY

	r cal
	P-Value

	Utilisation of Data Analysis Tools
	13.73
	3.90
	4394

	65194

	82875

	


0.14058

	


.01182

	Postgraduate Students’ Involvement in Research Activities
	18.75

	2.71
	6001
		114875
	



	
	
	


* significant @ p<.05. 01182
The table shows the summary of the PPMC significance test for the relationship between the utilisation of data analysis tools and postgraduate students' involvement in research activities. The probability value (p-value) is .01182. Since this is less than the alpha level of .05 (p < .05), the result is statistically significant, and the null hypothesis is rejected. The utilisation of data analysis tools therefore relates significantly to postgraduate students' involvement in research activities at the University of Calabar.
This finding is consistent with Innocent and Bupo (2025), who found a statistically significant positive relationship between postgraduate students' use of data analysis software and their research productivity, although the strength of that relationship (r = .844) was considerably higher than the weak relationship observed here, suggesting that the depth of the relationship between tool utilisation and research outcomes may vary substantially across institutional and disciplinary contexts. It also aligns with Dani and Al Quraan (2023), whose study of research-degree students found that confidence in using statistical tools significantly shaped how far students engaged with quantitative research tasks, lending support to the view that even modest gains in data analysis tool utilisation can meaningfully, if not dramatically, influence students' research engagement. The weak magnitude of the present relationship is further consistent with usability-focused evidence from Abbasnasab Sardareh et al. (2025), who found that novice research students' success with statistical software depended heavily on interface design and prior exposure rather than on tool availability alone, implying that gains in utilisation do not always translate proportionately into stronger research engagement unless accompanied by adequate training and interface familiarity. This pattern is echoed further in Limna (2023), whose graduate-student participants reported that a steep initial learning curve with analytical software constrained how quickly increased tool use translated into confident, independent research engagement, offering a plausible explanation for why the relationship in the present study, though significant, remained weak rather than strong.
Conclusion
Based on the analysis and findings of this study, postgraduate students' utilisation of data analysis tools at the University of Calabar remains at a very low level. Even so, there is a statistically significant, if weak, positive relationship between the utilisation of data analysis tools and postgraduate students' involvement in research activities. This suggests that although tools such as SPSS, R, jamovi and NVivo have not been widely or deeply adopted by postgraduate students at the university, the extent to which they are used still shows a measurable and meaningful association with how actively students engage in the analytical and empirical dimensions of their research. The weak magnitude of the relationship further indicates that utilisation alone is not enough to drive strong research involvement; rather, it works alongside other factors, including statistical confidence, tool usability, training exposure and supervisory support, in shaping how deeply students participate in research activities.
Recommendation
Based on the findings of this study, it is recommended that:
1. The institution should strengthen postgraduate students' access to data analysis tools, including both statistical packages (SPSS, R, jamovi) and qualitative software (NVivo, Atlas.ti), and integrate structured, hands-on training and continuous capacity-building workshops into research-methods curricula, so that students not only gain access to these tools but also develop the technical competence and confidence needed to use them independently while reducing statistics-related anxiety.
2. Supervisors and postgraduate schools should offer deliberate guidance in matching data analysis tools to students' research designs and existing skill levels, and should treat investment in data-analysis training and support as a strategic priority, since even the current low level of utilisation is significantly associated with greater research involvement, suggesting that improved utilisation could show a proportionately stronger relationship with postgraduate students' research engagement and output.
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