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Abstract

This study examined the challenges faced by postgraduate students in the use of mobile technology devices for research activities in universities in North-Central Nigeria. The study was undertaken to identify the challenges associated with the utilisation of mobile technology devices and their implications for postgraduate research activities. A correlational research design was adopted for the study. The population comprised 15,041 postgraduate students enrolled in postgraduate diplomas, master's, and doctoral programmes across ten selected federal, state, and private universities in North-Central Nigeria during the 2019/2020 academic session. Using Krejcie and Morgan’s sampling table and a proportional sampling technique, a sample size of 1,024 postgraduate students was selected. Data were collected through a structured questionnaire and an observation checklist. The instruments were subjected to face and content validation by experts, while a pilot study established an overall reliability coefficient of 0.90. Of the 1,024 questionnaires administered, 796 valid copies were retrieved and analysed. Descriptive statistics, including frequency counts, mean, and standard deviation, were used for data analysis. The findings revealed that postgraduate students experience a moderate level of challenges in the utilisation of mobile technology devices for research activities, with a grand weighted mean of 2.79. Key challenges identified were management, training, and funding constraints, digital rights management restrictions, inadequate technical expertise among library staff, bandwidth limitations, and insufficient knowledge of mobile technology services. Other notable constraints included privacy concerns, inadequate ICT infrastructure, unreliable electricity supply, limited memory capacity of mobile devices, high costs associated with technology deployment, and the need for continuous adaptation to technological updates. These challenges were found to hinder the effective use of mobile technology devices for accessing information resources, conducting research, and supporting academic productivity.  The study concluded that although mobile technology devices have become indispensable tools for postgraduate research, their effective utilisation is constrained by infrastructural, technical, financial, and knowledge-related barriers. The study therefore recommends increased investment in ICT infrastructure, improved internet connectivity and bandwidth provision, regular training programmes for postgraduate students and library personnel, enhanced technical support services, and the provision of reliable alternative power sources to facilitate the effective use of mobile technology devices for research activities in Nigerian universities.

Keywords: mobile technology devices, postgraduate students, research activities, ICT infrastructure, academic libraries, North-Central Nigeria.


1.1. Introduction

Universities in Nigeria were established to fulfil core academic functions of teaching, research, and community service. Central to these mandates is the expectation that knowledge production will be supported by functional systems of information provision, including well-resourced libraries, effective research infrastructure, and enabling institutional policies. In practice, however, the extent to which these goals are achieved is closely linked to the quality and accessibility of library and information services available to researchers within the academic environment. Where these systems are weak or under-resourced, the ability of universities to support high-quality research output is significantly constrained. Within this framework, postgraduate students represent a critical user group in academic libraries. They are advanced information users whose academic progression depends heavily on their ability to locate, evaluate, and use scholarly information effectively. Their research activities contribute not only to individual academic development but also to institutional knowledge production and broader societal advancement. Consequently, the effectiveness of postgraduate research is strongly influenced by the extent to which academic libraries provide access to relevant information resources, research support services, and user education programmes that enhance information literacy and research competence.
In recent years, postgraduate research practice has increasingly reflected a shift towards interdisciplinary inquiry. This development has important implications for academic librarianship, as it expands the scope and complexity of information needs. Interdisciplinary research requires access to diverse databases, multiple subject collections, and integrated information systems that cut across traditional disciplinary boundaries. For example, Smith and Johnson (2023) highlight how postgraduate researchers in environmental science collaborate with experts in economics and policy studies to address sustainability challenges. This type of collaboration underscores the importance of library systems that support cross-disciplinary searching and integrated access to Environmental Science, Economics, and Policy Analysis resources.
The evolution of interdisciplinary research has been further supported by advances in information and communication technologies (ICTs), which have transformed how information is accessed, managed, and disseminated. Artificial intelligence (AI) and machine learning (ML) tools now enhance information retrieval processes by enabling more precise searching, pattern recognition, and data analysis across large digital collections (Jones & Wang, 2024). In addition, immersive technologies such as virtual reality (VR) and augmented reality (AR) are increasingly being explored in academic contexts for information visualisation and simulation, offering new possibilities for engaging with complex research data (Chen et al., 2024). From a library and information science perspective, these developments signal a shift towards more dynamic, user-centred, and technology-driven information services.
In this evolving landscape, mobile technology (MT) has become a central tool in postgraduate research and academic information access. Smartphones, tablets, and laptops now function as primary gateways to digital information resources, enabling users to access online catalogues, institutional repositories, academic databases, electronic journals, and cloud-based storage systems. This development has significantly extended the reach of academic libraries beyond physical buildings, allowing postgraduate students to engage with information resources anytime and anywhere.
From a librarianship perspective, postgraduate research requires a range of advanced information literacy competencies. These include the ability to define information needs, develop effective search strategies, evaluate information sources critically, manage references using digital tools, and ethically use information. Mobile technologies increasingly support these competencies by providing flexible and immediate access to information resources. Studies have shown that mobile devices enhance academic productivity by improving access to scholarly literature, supporting collaborative research, and enabling continuous engagement with academic content (Johnson, 2024; Oladapo et al., 2024).
In well-developed academic library systems, mobile technology use is supported by stable internet connectivity, comprehensive electronic resource subscriptions, and strong ICT infrastructure within libraries. However, in many developing contexts such as Nigeria, the effectiveness of mobile-based information access is limited by systemic challenges. These include inadequate ICT infrastructure, unreliable electricity supply, limited bandwidth, and poor internet connectivity, all of which hinder seamless access to digital library services (Ocran, 2017; Iqbal & Khan, 2017). These constraints directly affect the ability of academic libraries to deliver efficient and equitable information services to postgraduate users.
Another critical factor within librarianship is digital literacy and information literacy training. Many postgraduate students lack sufficient skills in advanced database searching, the use of subject-specific indexing tools, and reference management systems. This gap limits their ability to fully exploit available electronic resources provided by academic libraries (Ibrahim, 2013). Furthermore, the shortage of ICT-skilled library personnel in many institutions reduces the level of user support available, particularly in guiding students through complex digital information environments (Acheampong, 2019).
Issues related to information ethics, privacy, and digital rights management also remain significant within academic library services. As more scholarly content becomes digitised, licensing restrictions, access limitations, and concerns about data security have become increasingly important. Some postgraduate students express hesitation in storing or sharing research data via mobile devices due to concerns about unauthorised access or data loss (Singh et al., 2020). In addition, usability challenges associated with mobile devices, such as small screen size and distractions from non-academic applications, can negatively affect sustained engagement with scholarly resources (Johnson, 2024).

Despite these challenges, mobile technology continues to play a vital role in supporting postgraduate research and information access, particularly in Nigerian universities where students often rely on personal devices to bridge gaps in institutional library infrastructure. This reliance is especially evident in North-Central Nigeria, where access to fully resourced academic libraries remains uneven. In this context, understanding how postgraduate students use mobile technology for research, as well as the constraints they face, becomes essential for improving academic library services and strengthening information support systems. Accordingly, this study examines the constraints affecting postgraduate students’ use of mobile technology devices for research activities in selected universities in North-Central Nigeria, with particular attention to implications for academic librarianship, information service delivery, and research support systems.
1.2. Statement of the Research Problem

Mobile technology devices are widely recognised as valuable tools that support postgraduate research by improving access to information, enhancing communication, and simplifying data collection and analysis processes. However, despite these advantages, many postgraduate students in Nigerian universities still struggle to use these technologies effectively for academic research.
One of the major problems is the lack of adequate ICT infrastructure, including poor internet connectivity and low bandwidth, which significantly reduces access to online academic resources (Iqbal & Qureshi, 2012). In many institutions, unstable electricity supply also affects the continuous use of mobile devices, thereby disrupting research activities (Omoike, 2022). Furthermore, many students lack sufficient digital literacy skills needed to maximise the use of mobile technologies for academic purposes, while some library personnel also lack the technical expertise required to provide adequate support (Ibrahim, 2013; Acheampong, 2019).
In addition, concerns relating to data security, privacy, and digital rights management discourage some students from fully engaging with mobile platforms for research activities (Singh et al., 2020). These challenges collectively reduce the effectiveness of mobile technology in supporting postgraduate research and may negatively affect research productivity and completion rates.
The problem of this study, therefore, is the persistent constraints faced by postgraduate students in the use of mobile technology devices for research activities in universities in North-Central Nigeria, despite their increasing importance in academic research.
1.3 Objectives of the Study
The objective of this study is to 
1. examine the challenges faced by postgraduate students in the use of mobile technology devices for research activities in universities in North-Central Nigeria.


2.0. Literature Review
Mobile Technology Devices 
Mobile Technology Devices, Babatunde and Adejo (2024) investigated a study on the Assessment of Mobile Phones Utilisation among Postgraduate students of Federal University Gashua Library for Information Service Delivery. The study employed a structured questionnaire and direct observation to collect data from library staff. The entire staff of the Federal University Gashua Library, totalling 28 individuals, participated in the study. Data were analysed descriptively using frequency counts and percentages. The findings from the study indicated that Smartphones and cell phones were the primary mobile technologies utilised for information service delivery. The study further revealed that Mobile phone-based information services were employed daily, enhancing user-friendliness, personalised service, increased access to information, and time-saving benefits. The study recommended that the university management should regularly procure the latest mobile phone technologies for the library. The study further recommended that continuous training and retraining of library staff on emerging mobile technologies should be prioritised to enhance service delivery. This study is similar to the present study of variables such as mobile phones, Postgraduate students, and library information service delivery. Other areas of similarity include: the use of questionnaires as research instruments, as well as the method of data analysis using descriptive statistics. The study differs in terms of audience and location. While the present study’s respondents are postgraduate students, the latter are library staff.

Akpoo et al. (2024) carried out a study on the Application of Mobile Technologies for Service Delivery in Federal University Libraries in North Central Nigeria. The study investigated the utilisation of mobile technologies for enhancing service delivery in university libraries in the North Central region of Nigeria. Three specific objectives and research questions guided the study, and two null hypotheses were formulated and tested. The population of this study comprised 212 postgraduate students in the Federal Universities in North Central Nigeria. The instrument for data collection was a structured questionnaire validated by experts. Data collected were coded and analysed using Mean and Standard Deviation to answer the research questions, while Chi-Square Goodness of fit was used to test the hypotheses at a 0.05 level of significance. The findings of the study revealed that the extent to which mobile technologies are applied for service delivery in university libraries in North Central Nigeria is low. It was also revealed that the application of mobile technologies is for reference and circulation. The study concluded that the extent of mobile technology applications for service delivery in university libraries in North Central Nigeria is generally low. Based on the findings, it was recommended that to effectively utilise mobile technologies, library staff should undergo regular training and professional development, and libraries should actively develop and promote services that leverage mobile technologies.

Rubin and Rubin (2020). Conducted a study on the influence of mobile technology on public library services. The study adopted a survey method; the research instrument used for data collection was a questionnaire. The population of the study comprised 80 Postgraduate students in the public library. The findings from the study revealed that 66 percent of public libraries offered e-books to their users (up from 55 percent the previous year). An estimated 83 percent of libraries offer online audio content, and about 63 percent offer online video content. The study concludes that the use of mobile technology made library services easier in terms of engaging users. This study is similar to the present study in terms of mobile technology usage, research instruments, and respondents. Adewoyin et al. (2017) carried out a study on the usage of mobile technology on e-resources, as well as Social media such as Facebook, in promoting research output in college libraries in Delhi. The study adopted a survey method. The population of the study comprises 50 college libraries in Delhi. The research instrument is the questionnaire. The findings of the study revealed that mobile devices could help establish relationships with library users. This, according to the researcher, could be done with the use of a mobile library application ("app"). The study concluded that a website that gives users the leeway to have access to library hours facilities during working hours, see their library accounts, or even look for databases in a manner that is faster and easier too. This study is also similar to the present study in terms of mobile technology usage, methods, and research instruments. However, there is a disparity in terms of the type of library as well as geographical location. While the former was conducted in Delhi, the present study is being carried out in Nigeria. 

2.1. Postgraduate Students' Research Activities
Kelechi and Joy (2021) carried out a study on lecturers' research attitudes on students' research Motivation: implications for research-based learning. The study population was 96 students pooled from public tertiary institutions in Enugu State, Nigeria, using a self-report measure method in collecting data. The primary purpose of the study was to explore the research attitude of lecturers in academia as a factor that could account for variance in students’ research motivation. The study revealed that it operationalised research motivation as the willingness and drive to engage in research activities. The findings of the study using linear regression revealed that there is a statistically significant relationship between research attitude and research motivation. The study further revealed that the research attitude of the lecturers accounted for a 27.2% variation in students’ research motivation. The study concluded that the lecturer's research attitude was essential in improving students’ research motivation. This study is similar to the present study in terms of variables such as the Research attitude of Lecturers. The only difference is that while the present study was investigating the Attitude toward mobile technology and the Information provision for the research activities of postgraduate students, the former was looking at the lecturer’s research attitude toward students' research motivation, while the study used linear regression for its statistical analysis, the present study is using the Pearson Product Moment Correlation Coefficient (PPMC) to analyse its inferential statistics, while the study was carried out in South-East Nigeria, the present study was carried out in North-Central, Nigeria. 
Yahaya (2017) investigated “motivation, challenges and strategies in the use of electronic information resources by postgraduate library users in Southeast Nigerian Federal Universities”. This study explored several factors that motivated postgraduate researchers to use the e-resources available in their university libraries. The study revealed some challenges that constitute inhibiting factors to EIR's use, and strategies that will encourage maximum utilisation are recommended. The research design adopted in this study was a descriptive survey. The sample size for the study was one hundred and twenty (120) respondents. The simple random sampling method was used to select ten (10%) of the total population for the study. Two complementary instruments were used for collecting primary data: a questionnaire and an unstructured interview with Heads of the ICT Unit of the university libraries. At varying percentages, the study reveals that PG students are motivated to use the EIRs in their university libraries because they found e-resources to be: more informative; easy to access and use; save time; and more useful or less expensive.  The study also revealed that the challenges to the use of mobile technology devices in research activities could also be traced to insufficient mobile phones with internet connectivity, incessant power outages, slow internet connectivity, lack of ICT skills, difficulty in finding relevant information, and inadequate IT infrastructure. Strategies to improve motivation to use Electronic Information Resources (EIRS), among others, include: Increasing ICT infrastructure/facilities and having stable electrical backup, information literacy training for users. The methodology used for this EIR study is related to the present study. The method of data analysis is different from the present study; to determine the reliability of the instrument, the present study was also different from it, but both studies are related in content, and they are significantly different in scope. 
The researcher used the population of postgraduate students, while the present study used Postgraduate students. The researchers focused on one Federal university in the southeast, but the present study focused on federal, state, and private universities in North-central Nigeria. Both studies also used questionnaires as an instrument for data collection. 
2.2.  Challenges Faced by Postgraduate Students in the Use of Mobile Technology for Research Activities
Postgraduate students encounter challenges in effectively utilising both mobile technology devices and library information services for research activities. These challenges include inadequate infrastructure, limited internet connectivity, digital literacy gaps, and the lack of tailored support services. To address these challenges, collaborative efforts between academic institutions, libraries, and relevant stakeholders are crucial. Providing comprehensive training programs on information literacy and mobile technology proficiency can empower postgraduate students to leverage available resources effectively. Additionally, investments in infrastructure and internet connectivity improvement initiatives can enhance access to digital resources, ensuring equitable research opportunities for all students. Despite the manifold benefits, the utilisation of mobile technology devices in research activities among postgraduate students in Nigeria is not devoid of challenges. One of the primary concerns is the disparity in access to high-speed internet connectivity, particularly in rural areas, which hampers students' ability to leverage online resources effectively (Oyewumi & Oladosu, 2024). Moreover, the small screen size of smartphones and tablets may pose ergonomic challenges during prolonged usage, leading to discomfort or strain-related issues (Oladapo et al., 2024). Furthermore, concerns regarding data security and privacy may deter some students from utilising mobile devices for sensitive research tasks (Adekola and Oluwatobi, 2024). 
While mobile technology devices offer numerous benefits for postgraduate research, they also pose certain challenges. One of the primary concerns is the potential distraction caused by social media, entertainment apps, and notifications, which can hinder productivity and focus (Johnson, 2024). Moreover, the smaller screen sizes of smartphones and tablets may not always be conducive to tasks that require extensive reading or data analysis. Security and privacy issues related to storing sensitive research data on mobile devices also need to be addressed (Garcia et al., 2024). 
Omoike (2022) asserted that the high cost of computerising library services, as well as mobile social media, is a major challenge. The cost of library automation, internet services using VSATs, and other facilities needed for the take-off of library automation is enormous. More so, the provision of funds for library development has remained very poor over the years. No institution can ever develop beyond the available financial resources. Inadequate Power Supply: Mobile technology equipment depends solely on the power supply to perform effectively. Nigeria, as one of the developing countries, faces a lot of hardship emanating from the epileptic generation and supply of electricity. This situation is greatly hampering the development of the internet, as incessant power outages are experienced. According to Iqbal and Khan (2017), while examining the ICT skills of university Postgraduate students in a developing country, they opined that the power supply has become unreliable, and the alternatives are expensive and out of reach of many academic libraries, which are poorly funded. Other factors that pose challenges to postgraduate students in utilising mobile technology devices for their research activities include: 

i. Lack of knowledge 
Ibrahim (2013) opined that users of libraries find it difficult to make use of mobile technologies due to low-level mobile literacy. This problem is aggravated by the shortage of technology-literate staff in the library, the lack of skilled human resources, and the funding to develop such skills in an existing library. Without the relevant mobile skills, the library will be unable to guide the library patrons to maximise available ICT facilities and explore opportunities.
ii. Low bandwidth 
Iqbal and Qureshi (2012). In Nigeria, internet speed on mobile devices is an issue; low bandwidth is the common factor, and slow downloading and uploading speeds limit the acceptance and use of mobile technologies in Nigerian academic libraries. In Nigeria, most telecommunication networks are still operating on 2G (Second generation) and at most 3 G (third generation), which is far inferior to 4G and 5G networks. The transmission speed, as well as the presentation of multimedia content, is much superior in 4G as compared to the previous two generations, i.e. 2G and 3G. This technology enables users to see images more fluently, hear voices more clearly, and browse the Internet more quickly. This is a limiting factor in the implementation of mobile technologies in Nigerian academic libraries. Chakour et al (2024) found in their study that the bandwidth allocation to academic libraries in southwestern university libraries was limited, and they did not have a separate bandwidth connection to provide internet services to their clientele.
Asare and Holmer (2021) maintained that as mobile technologies evolve, a high-speed network with sufficient bandwidth is required. Sometimes, low speed and connectivity cause frustration among the users and Postgraduate students of the internet. 
iii. Privacy
Singh et al. (2020) noted further that because of the risk that patron usage information can be used and exploited by law enforcement officials and those who commit identity theft. Mobile technology is changing the relationship between libraries and their users--by expanding services and posing new challenges to readers' privacy. 

iv. Lack of ICT Professionals or Experts
The lack of ICT professionals or experts is a major hindrance to the integration of mobile technologies in libraries. Because of this, a survey by Shubi (2016). indicated that though libraries indicate a positive attitude towards mobile web services, only a few had a mobile web presence due to low skills among staff.
v. Lack of ICT infrastructure
The lack of ICT infrastructure is recognised as the main problem for new technology implementation. Effective information management will largely depend on information and communication technology. Most African countries, especially Nigerian academic libraries, lack the appropriate basic ICT infrastructure required to support development. (Ocran, 2017).
vi. Lack of trained staff/skilled manpower
Thomas (2010) opined that library professionals in Nigeria do not have adequate knowledge regarding computer applications and automation, Library professional, especially in Nigerian libraries, lacks basic computer skills, which retard ICT applications to library services such as mobile services applications while professionals have good ICT skills are leaving the continent or prefer not to join higher institutions and their libraries due to a combination of low salary/ benefits.
vii. Other factors
Saxena and Yadav (2013) have identified content ownership and licensing, high cost, limited memory of mobile devices, digital rights management and a dearth of technical expertise among staff. Malathion and Bentham (2013) maintained that as the use of mobile technology grows, Postgraduate students will need to learn and use the technology to serve library users where they are, and libraries will face management, funding, and training challenges in meeting this need. Instead, expert technical knowledge must flow throughout the profession. It is also imperative to note that various authors have also suggested some useful ways forward for the challenges identified as follows: Akpokodge and Lawal (2015) stressed that improving ICTs, such as the internet, intranet, hardware, and software, as well as internet bandwidth, is necessary. Also, a change of attitude by Postgraduate students towards incorporating mobile services in the library: the increasing proliferation of mobile technologies means academic Postgraduate students in developing countries such as Nigeria must develop greater interest in creating mobile library service applications, creating mobile versions of their university traditional websites  An alternate source of power supply should be provided by the library to be able to power up the ICTs, this will forestall the problem of power outages since the Power Holding Company of Nigeria (PHCN) is not reliable with power supply.
3.0. Research Methodology
This study adopted a correlational research design. The design was considered appropriate because it allows for the examination of relationships between variables without manipulation, and it provides empirical evidence on how mobile technology usage relates to postgraduate research activities.
The population of the study comprised 15,041 postgraduate students drawn from ten selected federal, state, and private universities in North-Central Nigeria offering postgraduate diploma, master’s, and doctoral programmes during the 2019/2020 academic session.
A sample size of 1,024 postgraduate students was determined using Krejcie and Morgan’s sampling table. A proportional sampling technique was employed to ensure fair representation of each university and programme type (PGD, Master’s, and PhD). Data for the study were collected using a structured questionnaire and an observation checklist. The questionnaire was designed on a four-point Likert rating scale and divided into sections addressing demographic information, research activities, mobile technology usage, information provision, attitudes, and challenges faced by respondents. The observation checklist was used to verify the availability of mobile technology facilities in selected institutions.
The instruments were validated through face and content validation by experts in Library and Information Science and Measurement and Evaluation. A pilot test was conducted, and reliability was established using the split-half method, yielding an overall reliability coefficient of 0.90, indicating high internal consistency. 
Out of the 1,024 copies of the questionnaire administered, 796 were correctly completed and retrieved, representing a response rate of 78%.  The data collected were analysed using descriptive and inferential statistics. Descriptive statistics such as frequency counts, mean, and standard deviation were used to answer research questions, while inferential statistics, including Pearson Product-Moment Correlation Coefficient and multiple regression analysis, were used to test the hypotheses at an appropriate level of significance.
4.0.  Results and Discussion
4.1 Response Rate
Out of 1,024 copies of the questionnaire distributed, 796 copies were completed, retrieved and found usable, representing a 78% response rate. The response rate from the 10 universities in North Central Nigeria is in Table 4.1.
Table 4.1: Response Rate
	[bookmark: _Hlk174548423] 
	 Universities 
	Copies distributed
	Copies retrieved %

	1.   
	Federal University of Technology, Minna, Niger State.
	155
	121        78

	2.   
	University of Abuja, Abuja
	111
	86         74

	3.   
	University of Jos, Jos.
	168
	130        77

	4.   
	University of Ilorin, Ilorin.
	123
	96         78

	5.   
	Nile University of Nigeria (NUN), Abuja.
	7
	5          71

	6.   
	Prince Abubakar Audu University, Anyigba
	45
	35         77

	7.   
	Benue State University, Makurdi
	45
	35         77

	8.   
	Kwara State University, Malete
	25
	19         76

	9.   
	Ibrahim Badamasi University, Lapai
	12
	9          75

	10.      
	Nassarawa State University, Keffi
	333
	260        78

	Total
	 
	1024
	796        78


[bookmark: _Hlk174548464][bookmark: _Hlk174548451]Source: Author’s Field Work (2022)
[bookmark: _Hlk174548490]Table 4.1 shows the copies of questionnaires distributed, returned and analysed. The following is the response: Federal University of Technology Minna (distributed = 155; returned = 121), the University of Abuja (distributed = 111; returned = 86), the University of Jos (distributed = 168; returned = 130), University of Ilorin (distributed = 123; returned = 96), Nile University of Nigeria Abuja (distributed = 7; returned = 5), Benue State University, Makurdi (distributed = 45; returned = 35), Kwara State University (shared = 25; returned = 19), Nasarawa State University (distributed = 333; returned = 260), Ibrahim Badamasi Babangida University Lapai (distributed = 12; returned = 9), Prince Abubakar Audu University, Anyigba (distributed = 45, returned = 34). The total number of copies of the questionnaire distributed was 1024, and a total of 796(78%) was the response rate.
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[bookmark: _Hlk163199427]Table 4.2: Challenges faced by postgraduate students in the use of mobile technology devices for their research activities in universities in North-Central Nigeria (N=1024)

	[bookmark: _Hlk163199375]S/N
	STATEMENT 
	SD
1
	D
2
	A
3
	SA
4
	N
	FX
	MEAN
	ST. D
	Decision

	1.         
	The cost of computerising information services is a major challenge to the use of mobile technology devices 
	156
	130
	309
	201
	796
	2147
	2.70
	1.12
	Disagreed

	2.         
	Lack of knowledge of mobile technology services can also be a constraint to their use in facilitating research activities
	144
	136
	258
	258
	796
	2222
	2.80
	1.08
	Agreed

	3.         
	Bandwidth problems resulting in low speed and connectivity can cause frustration among users 
	168
	106
	208
	314
	796
	2260
	2.81
	1.18
	Agreed

	4.         
	Privacy concerns may be another challenge faced by PG students in using mobile technology for their research activities.
	132
	142
	320
	202
	796
	2184
	2.74
	1.01
	Disagreed

	5.         
	Limited memory of mobile devices could be another factor impeding the use of mobile technology for research activities
	132
	124
	332
	208
	796
	2208
	2.77
	0.99
	Disagreed

	6.         
	Digital right management 
	144
	142
	196
	314
	796
	2272
	2.85
	1.10
	Agreed

	7.         
	The dearth of technical expertise among library staff
	150
	142
	196
	308
	796
	2254
	2.83
	1.12
	Agreed

	8.         
	Management, training, and funding challenges could also be a challenge
	132
	130
	214
	320
	796
	2314
	2.91
	1.02
	Agreed

	9.         
	Incompatibility of digital content loaded on the mobile phone platform could also be a challenge
	144
	142
	320
	190
	796
	2148
	2.70
	1.05
	Disagreed

	10.     
	Challenges in providing mobile information services to an increasing number of mobile library users.
	138
	118
	351
	189
	796
	2183
	2.74
	0.99
	Disagreed

	 
	Average Weighted Mean
	 
	 
	 
	 
	 
	 
	2.79
	1.07
	 


Source: Author Fieldwork (2023)     (Decision Mean = 2.79)



Table 4.2 revealed the results of 796 respondents from the 10 universities selected for the study. The result showed the challenges faced by postgraduate students in the use of mobile technology devices for their research activities in universities in North-Central Nigeria. The study identified several challenges faced by postgraduate students in using mobile technology devices for research activities at universities in North-Central Nigeria. The overall average weighted mean of 2.79 indicates a moderate perception of challenges among students. Key findings include a lack of Knowledge of Mobile Technology Services (mean: 2.80) and Bandwidth Problems (mean: 2.81), which were identified as significant challenges, with students reporting difficulties in accessing and utilising mobile technology due to insufficient knowledge and poor internet connectivity. Digital Rights Management (DRM) (mean: 2.85) and Lack of Technical Expertise Among Library Staff (mean: 2.83) were also considered major obstacles, highlighting the importance of addressing technical and support-related issues for effective mobile technology use. 
Management, Training, and Funding Challenges (mean: 2.91) were the most significant issues faced by students, indicating that improving institutional support and resources would enhance mobile technology usage for research. Cost of Computerising Information Services (mean: 2.70), Limited Memory on Mobile Devices (mean: 2.77), Incompatibility of Digital Content (mean: 2.70), and Providing Mobile Information Services to Growing Users (mean: 2.74) were rated lower, suggesting that these factors were not seen as major barriers to mobile technology use. The results suggest that while postgraduate students face several challenges in using mobile technology for research, issues related to knowledge gaps, connectivity, DRM, and institutional support are perceived as more significant. Addressing these challenges could enhance the effectiveness of mobile technology in supporting postgraduate research activities.
4.2. Summary of Findings
1. The challenges associated with the usage of mobile technology devices in postgraduate students’ research activities in universities in North-Central, Nigeria are high costs, limited memory capacity, low bandwidth, privacy concerns, digital rights management, lack of knowledge of mobile technology services, and frequent technological updates. 

4.3. Discussion  of Findings
The findings of the study revealed that training, funding, limited memory of mobile devices, provision of mobile information services to an increasing number of mobile library users, privacy, lack of knowledge of mobile technology services, bandwidth problems, incompatibility of digital content loaded on the mobile phone platform, are the challenges faced in the use of mobile technology devices towards the realisation of the research activities of postgraduate students in universities in Nigeria. This is because mobile technology devices undergo recurrent updates in terms of operating systems, firmware, and new technologies daily in the market, therefore requiring updating the devices and training of users. However, university libraries are faced with budget cuts and a limited number of staff.
The findings of this study are in line with the findings of Akpoo et al. (2024), who carried out a study on the Application of Mobile Technologies for Service Delivery in Federal University Libraries in North Central Nigeria. The findings of the study revealed that the extent to which mobile technologies are applied for service delivery in university libraries in North Central Nigeria is low.
However, this finding is not in line with the present finding by  Babatunde & Adejo (2024), who conducted a study on the Assessment of Mobile Phones Utilisation among Postgraduate students of Federal University Gashua Library for Information Service Delivery. The study further revealed that Mobile phone-based information services were employed daily, enhancing user-friendliness, personalised service, increased access to information, and time-saving benefits.
The findings from the study conducted by Saxena and Yadav (2013), who investigated the  Impact of mobile technology on libraries. The results from the findings of the study identified content ownership and licensing, high cost, limited memory of mobile devices, digital rights management, and a dearth of technical expertise among staff as the challenges faced in the use of mobile technology devices. Aligns with the findings of this study  
The findings corroborate the findings of  Oyewumi and Oladosu (2024), who investigated mobile technology and academic research: perceptions and practices among postgraduate students in Nigeria. The result of the findings revealed that one of the primary concerns is the disparity in access to high-speed internet connectivity, particularly in rural areas, which hampers students' ability to leverage online resources effectively.
The findings of the study are in line with those of Oladapo et al. (2024), who conducted a study on enhancing research productivity through mobile technology: perspectives from postgraduate students in Nigeria. The findings revealed that the small screen size of smartphones and tablets may pose ergonomic challenges during prolonged usage, leading to discomfort or strain-related issues.
Furthermore, the findings of the study also align with the findings of Adekola and Oluwatobi (2024), who studied leveraging mobile technology for academic research: A case study of postgraduate students in Nigerian universities. The findings from the study indicated that concerns regarding data security and privacy may deter some students from utilising mobile devices for sensitive research tasks.
Also, another study was carried out by Maideen (2017) on the challenges of conducting research among postgraduate research students in an African University. The results from the findings revealed that the majority of the students (67%) were full doctoral students, and 54% were in the biomedical and public health faculties. It was discovered in the course of the study that postgraduate research students often experience various problems during their programs, which hamper the timely completion of the MPhil/PhD and full doctoral (PhD) programs. Reported barriers to postgraduate research were lack of funding (61%), irregular electricity supply (51%), and lack of access to research materials (56%). Others included lack of reward/recognition for outstanding research (29%), non-functional laboratories (19%), university bureaucracy (18%) and inadequate support for research collaborations (18%).  
5.0. Conclusion
The findings of this study indicate that postgraduate students in universities in North-Central Nigeria experience a moderate level of constraints in their use of mobile technology devices for research activities. While mobile technologies have become essential tools for accessing scholarly information, supporting academic writing, and facilitating communication in research processes, their effective utilisation is significantly hindered by a range of institutional, infrastructural, and user-related challenges.
The study established that inadequate funding, limited training opportunities, insufficient technical support from library personnel, poor internet bandwidth, and inadequate knowledge of mobile technology services constitute the most significant barriers to effective usage. In addition, challenges such as unreliable electricity supply, concerns about privacy, restrictions associated with digital rights management, and inadequate ICT infrastructure further compound the difficulties faced by postgraduate students. Collectively, these constraints reduce the efficiency and effectiveness of mobile technology as a research support tool within the academic environment.
The study, therefore, concludes that although mobile technology possesses considerable potential to enhance postgraduate research productivity, its impact in North-Central Nigerian universities remains constrained by persistent systemic and operational deficiencies. Unless these challenges are adequately addressed, postgraduate students may continue to experience limitations in fully exploiting mobile technologies for academic research purposes.
5.1.   Recommendations
Based on the findings of the study, the following recommendations are made for universities in North-Central Nigeria:
1. The universities under study should strengthen their institutional commitment to mobile technology integration by increasing investment in ICT infrastructure, particularly stable internet connectivity and improved bandwidth to support postgraduate research activities. 
2. Regular training and capacity-building programmes should be organised for both postgraduate students and library staff in the institutions under study to address identified gaps in digital literacy and technical competence in the use of mobile technology devices. 
3. The management of the universities should provide reliable alternative power supply systems, such as solar energy or backup generators, to ensure uninterrupted access to ICT facilities and mobile technology services. 
4. Library management in the selected universities should be strengthened through the employment and continuous training of ICT-skilled personnel to provide adequate technical support for postgraduate students. 
5. The institutions should develop and enforce supportive ICT policies that promote effective mobile technology use while addressing issues of privacy, access, and digital rights management to enhance postgraduate research productivity. 
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