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Abstract: This study examined stakeholders’ perceptions of digital opportunities influencing virtual student service delivery in 

selected universities in Kenya. It was motivated by the growing digital transformation in higher education through artificial 

intelligence (AI), blockchain technology, and online platforms, despite persistent inconsistencies in service effectiveness. The 

study focused on four dimensions: AI adoption, blockchain for secure record management, access to information without 

physical barriers, and flexibility in service delivery. A descriptive survey research design was employed. The target population 

comprised 459 respondents, including 52 lecturers and 407 students, while ICT staff and administrators participated in 

interviews. Stratified, purposive, and simple random sampling techniques were used. Data were collected using questionnaires 

and interview schedules. Instrument validity was established through expert review, while reliability was confirmed using 

Cronbach’s alpha (α > 0.70). Quantitative data were analyzed using descriptive statistics, while qualitative data were analyzed 

thematically. Lecturers reported moderate agreement on AI adoption (M = 3.17), blockchain use (M = 3.19), access without 

physical barriers (M = 3.21), and service flexibility (M = 3.22). Students reported slightly lower mean ratings, ranging from 

3.05 to 3.16 across the four dimensions. The study concludes that digital opportunities enhance virtual student service delivery, 

although challenges related to infrastructure, system integration, and user experience remain. It recommends strengthening AI 

integration, expanding blockchain adoption, improving digital infrastructure, and enhancing flexible virtual service delivery 

systems. 
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1. Introduction 

The rapid expansion of digital technologies in higher 

education has fundamentally transformed how universities 

deliver student support services, particularly through 

virtual platforms. Globally, institutions have increasingly 

adopted digital systems to enhance accessibility, 

efficiency, and responsiveness in student service delivery. 

In the United States of America (USA), universities have 

integrated institutional policies, robust technological 

infrastructure, and strategic resource allocation to 

strengthen virtual student services (Allen & Seaman, 

2017). Similarly, investments in advanced learning 

management systems, artificial intelligence tools, and 

digital communication platforms have significantly 

improved interaction between students and institutional 

service providers, thereby enhancing service delivery 

outcomes (Garrett, Legon, & Fredericksen, 2021). These 

developments highlight the growing importance of 

optimizing digital opportunities to improve student support 

systems in higher education. 
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Despite these advancements, the implementation of virtual 

student services continues to face notable challenges that 

limit their effectiveness. Key concerns include unequal 

access to digital infrastructure, limited student 

engagement, and cybersecurity risks. For instance, 

disparities in access to reliable internet connectivity and 

digital devices continue to disadvantage students from low-

income backgrounds, thereby affecting equitable 

utilization of virtual services (Bowen, 2013). Additionally, 

universities face increasing threats related to data security 

and privacy breaches, which undermine trust in digital 

platforms (Kim & Maloney, 2020). These challenges 

demonstrate the need for universities to not only expand 

digital opportunities but also strengthen systems that 

ensure inclusivity, security, and sustainability in virtual 

service delivery. 

Meanwhile, digital transformation presents significant 

opportunities for improving student support services in 

higher education. The integration of emerging technologies 

such as artificial intelligence (AI), machine learning, and 

chatbots has enabled universities to provide real-time, 

personalized support to students, thereby improving 

efficiency and reducing administrative burden (Huang & 

Göbel, 2020). Furthermore, virtual platforms offer the 

flexibility of 24/7 service delivery, allowing students to 

access academic advising, counseling, and administrative 

support beyond traditional working hours (Seaman, Allen, 

& Seaman, 2018). These opportunities underscore the 

importance of strategically leveraging digital innovations 

to enhance the effectiveness of virtual student service 

delivery. 

In the United Kingdom (UK), digital transformation in 

higher education has been strongly influenced by 

technological infrastructure and regulatory frameworks. 

Universities with well-developed digital ecosystems, 

including cloud-based systems and AI-driven support 

tools, have demonstrated improved efficiency in delivering 

student services (Carter et al., 2022). However, the digital 

divide remains a persistent challenge, particularly among 

students from disadvantaged socio-economic backgrounds 

who lack adequate access to digital devices and internet 

connectivity (Jisc, 2021). Additionally, data protection 

regulations such as the General Data Protection Regulation 

(GDPR) significantly influence how universities manage 

student information, with strong cybersecurity measures 

being essential for maintaining trust and compliance 

(Smith & Brown, 2023). These factors highlight the need 

for optimizing digital opportunities while ensuring equity 

and data protection in virtual service delivery systems. 

In China, the advancement of digital infrastructure, 

including widespread 5G networks and cloud computing 

systems, has significantly enhanced the delivery of virtual 

student services (Zhang & Liu, 2022). However, disparities 

between urban and rural institutions continue to limit equal 

access to digital services (Wang et al., 2021). Moreover, 

strict regulatory frameworks such as the Personal 

Information Protection Law (PIPL) require universities to 

adopt stringent data protection mechanisms, which 

sometimes complicate seamless service delivery (Li & 

Chen, 2023). In addition, student digital literacy levels and 

cultural preferences for face-to-face interaction influence 

the uptake of virtual services (Yang et al., 2023; Chen & 

Wu, 2021). The COVID-19 pandemic further accelerated 

digital adoption in higher education, compelling 

institutions to expand and optimize their virtual service 

systems (Xu & Huang, 2022). 

In South Africa, virtual student services are shaped by both 

infrastructural strengths and persistent inequalities. While 

some universities have adopted advanced digital 

ecosystems incorporating AI-based counseling systems 

and online student support platforms, others continue to 

struggle with limited connectivity and outdated 

infrastructure (Molefe & Dlamini, 2022). High data costs 

remain a major barrier to consistent access, although 

initiatives such as zero-rated educational platforms have 

partially improved accessibility (Mthembu, 2023). 

Institutional support and capacity building for staff and 

students have also been identified as key determinants of 

effective digital service delivery (Khoza & Moyo, 2022). 

Nevertheless, socio-cultural preferences for face-to-face 

engagement continue to influence student uptake of virtual 

services (Pillay & Naidoo, 2021). 

Similarly, in Nigeria, virtual student services are 

constrained by infrastructural deficiencies such as 

unreliable electricity supply, inadequate ICT facilities, and 

limited internet access (Adebayo & Ojo, 2022). The high 

cost of data and weak digital infrastructure 

disproportionately affect students in rural areas, thereby 

widening the digital divide (Eze & Okonkwo, 2021). 

Although government and institutional initiatives have 

attempted to improve access through partnerships with 

telecom providers, challenges persist in ensuring equitable 

service delivery (Uchenna & Yusuf, 2023). Furthermore, 

weak institutional policies and inadequate staff training 

continue to hinder the full integration of digital student 

support systems (Ogunyemi et al., 2023). 

In East Africa, countries such as Rwanda, Tanzania, and 

Uganda have made significant progress in digital 

transformation within higher education. Rwanda, under its 

Vision 2050 strategy, has heavily invested in ICT 

infrastructure, enabling universities such as the University 

of Rwanda to integrate virtual counseling and career 

guidance services (Nsengimana & Mugabo, 2022; 

Tuyisenge & Nkurunziza, 2021). However, rural-urban 
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disparities in internet access remain a challenge (Habimana 

& Uwitonze, 2023). In Tanzania, inadequate ICT 

infrastructure and high internet costs continue to hinder 

effective virtual student services (Mosha & Mbwambo, 

2022), while in Uganda, limited financial resources and 

digital literacy gaps constrain the effectiveness of online 

student support systems (Kagaba & Mutesasira, 2022; 

Mukisa & Kalema, 2023). 

In Kenya, universities have increasingly embraced digital 

transformation through the adoption of learning 

management systems, AI-enabled chatbots, and cloud-

based student service platforms (Wambua & Githongo, 

2022). However, challenges such as high data costs, 

unequal internet access, and inadequate ICT infrastructure 

continue to limit the effectiveness of these services 

(Mutisya & Wanyama, 2021). The government’s Digital 

Literacy Program (DLP) has contributed to improving 

digital skills among learners, yet gaps in institutional 

capacity and infrastructure persist in many public 

universities (Omwenga & Mugo, 2023). These conditions 

underscore the importance of optimizing digital 

opportunities to enhance the effectiveness of virtual 

student service delivery in Kenyan universities. 

Organizational factors further play a critical role in shaping 

the effectiveness of virtual student services in Kenya. 

Studies indicate that many universities still operate within 

rigid hierarchical structures that slow decision-making and 

hinder digital innovation (Wekesa & Simiyu, 2020). Weak 

coordination between ICT departments, student affairs 

units, and academic divisions often leads to fragmented 

service delivery systems (Kariuki & Ng’ang’a, 2021). 

Additionally, unclear digital roles and limited 

administrative accountability contribute to inefficiencies in 

service provision (Mwangi & Muriithi, 2022). These 

structural challenges reduce the effectiveness of virtual 

student support systems and limit their responsiveness to 

student needs (Ocharo, 2023). 

Institutional policies, technological infrastructure, and 

resource allocation remain key determinants of virtual 

student service effectiveness in Kenyan universities. While 

well-structured policies enhance coordination, data 

protection, and service standardization, weak or outdated 

policies lead to inconsistencies and reduced accountability 

(Mtebe & Raphael, 2018; Komba, 2020). Similarly, 

inadequate technological infrastructure—such as limited 

bandwidth, outdated systems, and insufficient ICT 

personnel—negatively affects service reliability (Brown, 

McCormack, & Reeves, 2021; Orodho & Ndung’u, 2023). 

Furthermore, limited financial and human resource 

allocation restricts innovation, system upgrades, and staff 

training, thereby undermining the sustainability of virtual 

student services (Kihara & Kimani, 2022; Mugendi & 

Otieno, 2021). Therefore, optimizing digital opportunities 

through improved policies, infrastructure, and resource 

investment is essential for enhancing effective virtual 

student service delivery in Kenyan universities. 

1.2 Research Question 

The following research question guided this study 

1. What perceived opportunities influence the 

delivery of virtual student services in selected 

universities in Kenya in terms of: 

a) Adoption of AI 

b) Blockchain for Secure Record-Keeping 

c) Access to information without physical 

barriers 

d) Flexibility in service delivery alongside 

traditional methods 

 

2. Literature Review 

2.1 Opportunities for Optimizing Virtual 

Student Services 

Adoption of AI Chatbots 

 

Artificial Intelligence (AI)-driven chatbots represent a 

transformative opportunity for optimizing virtual 

administrative services in Kenyan universities. These 

chatbots can handle a significant volume of routine 

inquiries, freeing up staff to focus on more complex tasks. 

For instance, Kibabii University implemented an AI 

chatbot in 2023, which successfully addressed 80% of 

frequently asked questions (FAQs) related to exam 

timetables, fee deadlines and course registration 

(Mwendwa, 2023). This innovation reduced the workload 

on administrative staff by 30%, allowing them to dedicate 

more time to personalized student support. 

The success of AI chatbots is not limited to Kenya. At the 

University of Pretoria in South Africa, a similar chatbot 

system reduced query resolution time by 70%, significantly 

improving student satisfaction (Van der Merwe, 2022). The 

chatbot’s ability to provide instant, accurate responses to 

common questions, such as “How do I check my exam 

results?”  or “What is the deadline for fee payment?” has 

made it an indispensable tool for enhancing service 

efficiency. Moreover, AI chatbots are available 24/7, 

ensuring that students can access information outside 

regular office hours, which is particularly beneficial for 

international and working students. 

However, the implementation of AI chatbots is not without 

challenges. A 2023 study at Mount Kenya University found 

that 25% of students were initially hesitant to use the 
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chatbot, citing concerns about data privacy and the 

impersonal nature of automated responses (Njeru, 2023). 

To address these concerns, the university introduced a 

feature that allows students to escalate complex queries to 

a human advisor, ensuring a balance between automation 

and personalized support. Additionally, the chatbot’s 

algorithms were regularly updated to improve accuracy 

and relevance, based on student feedback. 

The potential of AI chatbots extends beyond answering 

FAQs. Advanced systems can integrate with university 

databases to provide personalized recommendations, such 

as suggesting elective courses based on a student’s history 

or reminding students of upcoming deadlines. For 

example, at Strathmore University, the chatbot sends 

automated reminders for fee payments and course 

registration, reducing the number of late submissions by 

40% (Kamau, 2023). These capabilities demonstrate the 

versatility of AI chatbots in enhancing administrative 

efficiency and student engagement. 

2.2 Blockchain for Secure Record-Keeping 

Blockchain technology offers a groundbreaking solution 

for enhancing the security and integrity of records. In 2022, 

Strathmore University piloted a blockchain-based 

transcript system, which eliminated the risk of forgery and 

ensured the authenticity of credentials (Mwangi, 2022). 

This system uses cryptographic algorithms to create 

tamper-proof records, making it virtually impossible for 

individuals to alter or falsify transcripts. As a result, 

employers and other institutions can verify the authenticity 

of documents with confidence, reducing the prevalence of 

credential fraud. 

The adoption of blockchain aligns with global trends in 

higher education. For instance, the Massachusetts Institute 

of Technology (MIT) has been issuing digital diplomas 

through its blockchain-based platform, Blockcerts, since 

2017 (Hoy, 2017). Similarly, Sony Global Education has 

partnered with universities worldwide to develop 

blockchain systems for credentialing, ensuring that 

achievements are securely stored and easily verifiable 

(Sony, 2018). These examples highlight the potential of 

blockchain to revolutionize record-keeping in higher 

education. 

In Kenya, the implementation of blockchain technology is 

still in its early stages, but the results are promising. At 

Kenyatta University, a pilot project using blockchain for 

student transcripts reduced the processing time for 

credential verification from two weeks to 48 hours 

(Nyamai, 2023). This efficiency is particularly beneficial 

for graduates seeking employment or further studies 

abroad, as it eliminates the delays associated with manual 

verification processes. 

Despite its advantages, the adoption of blockchain faces 

several barriers. The high cost of developing and 

maintaining blockchain systems is a significant challenge 

for resource-constrained universities. For example, the 

initial setup cost for Strathmore University’s blockchain 

system was KES 8 million, with annual maintenance costs 

of KES 2 million (Mwangi, 2022). Additionally, the lack of 

technical expertise among staff poses a hurdle to 

implementation. To address these challenges, universities 

can explore partnerships with tech firms and government 

agencies to share costs and expertise. For instance, the 

Kenyan government’s Blockchain and Artificial 

Intelligence Taskforce has proposed a national framework 

for blockchain adoption in education, which could provide 

funding and technical support for universities (GoK, 2023). 

2.3 Access to Information without Physical 

Barriers 

Access to information without physical barriers is a central 

principle in modern higher education, especially as 

institutions increasingly rely on digital platforms to support 

and administrative functions. Scholars argue that the 

removal of geographic and physical limitations allows 

learners to engage with institutional services more flexibly 

and inclusively (Anderson, 2020). This shift has been 

accelerated by technological advancements that enable 

libraries, registries, counseling departments, and units to 

offer student services online. As digital access becomes 

normalized, universities are rethinking service delivery 

models to ensure that learners can obtain information at 

any time and from any location, thereby fostering greater 

participation and reducing reliance on in-person visits 

(Kahu & Nelson, 2018). 

Another key dimension of barrier-free information access 

is the role of digital repositories and learning management 

systems (LMS). When resources are stored and shared 

through centralized systems such as Moodle, Google 

Classroom, or institutional portals, students can retrieve 

course materials, announcements, and administrative 

documents on demand (Bozkurt & Sharma, 2020). These 

platforms reduce the need for physical interactions with 

librarians, departmental offices, or lecturers, thereby 

enhancing efficiency. Research further indicates that LMS 

environments support learner autonomy and improve 

preparedness because students have uninterrupted access to 

learning material (Martin et al., 2020). The shift from 

physical to digital access aligns with broader trends in open 

and distance learning, where information is treated as a 

universally available resource. 

The concept of accessibility also includes considerations 

for inclusive design, ensuring that students with disabilities 

can access information without barriers. According to 

Seale (2014), accessibility in digital environments must 
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address the needs of students with visual, hearing, motor, 

or cognitive impairments by incorporating assistive 

technologies and universal design principles. This includes 

features such as screen readers, captioned videos, 

adjustable text size, and navigable user interfaces. 

Universities that prioritize accessible digital services tend 

to report higher satisfaction among students with 

disabilities and improved learning outcomes (Fichten et al., 

2020). Thus, removing physical barriers also means 

eliminating digital accessibility barriers that may hinder 

equitable participation. 

Furthermore, virtual information access enhances 

administrative efficiency by enabling students to complete 

core services remotely. Tasks such as course registration, 

fee payment, examination queries, and can be handled 

through institutional portals and mobile applications 

(Alyoubi, 2015). This not only minimizes congestion in 

administrative offices but also promotes transparency, as 

students can track services and communication digitally. 

Research shows that when universities digitize 

administrative information, students perceive the 

institution as more responsive and student-centered (Mtebe 

& Raisamo, 2014). Consequently, digital access becomes 

a driver of improved student satisfaction and institutional 

accountability. 

Access to information without physical barriers 

strengthens equity and inclusivity, particularly for 

marginalized or geographically distant learners. Students 

in remote areas, working students, or those with family 

responsibilities benefit from the ability to engage with 

institutional services without traveling long distances 

(Means et al., 2021). This democratized access aligns with 

global goals for widening participation in higher education 

and ensuring that all learners, regardless of socioeconomic 

background, can benefit from institutional services. 

Overall, literature consistently indicates that removing 

physical barriers to information access enhances 

efficiency, equity, and the overall quality of virtual student 

service delivery. 

2.4 Flexibility in Service Delivery 

alongside Traditional Methods 

Flexibility in service delivery has emerged as a defining 

feature of modern higher education, particularly with the 

rise of virtual student services that complement traditional 

face-to-face approaches. Scholars note that flexible service 

models enable institutions to meet the diverse needs of 

students by offering multiple avenues for accessing 

support, information, and assistance (Huang et al., 2020). 

Instead of replacing traditional methods, virtual services 

enhance them by providing alternative pathways that 

accommodate students’ varying schedules, geographic 

locations, and learning preferences. This blended approach 

reflects a shift towards student-centered systems that 

prioritize choice and convenience (Garrison & Vaughan, 

2008). 

The integration of both traditional and virtual delivery 

methods allows institutions to bridge gaps in accessibility 

and responsiveness. Physical offices such as registries, 

libraries, and counseling centers remain essential; 

however, their services are increasingly complemented by 

online portals, email support, chatbots, and video 

conferencing tools (Rehm & Notten, 2016). These virtual 

options reduce waiting times and offer students 24/7 access 

to information, thereby mitigating the limitations of fixed 

office hours. Studies show that hybrid service models can 

significantly improve service efficiency and student 

satisfaction, particularly in institutions with large 

populations or dispersed campuses (Moore & Kearsley, 

2012). 

Flexibility also contributes to enhanced personalization of 

services. Online platforms allow institutions to tailor 

communication, resources, and support based on students’ 

individual needs, program requirements, or progression 

(Bawa, 2016). For example, automated alerts, personalized 

dashboards, and virtual advising systems can provide 

targeted guidance that complements in-person meetings. 

This personalization is difficult to achieve when relying 

solely on traditional methods, which often require students 

to be physically present. As a result, flexible systems 

support more proactive and administrative engagement, 

benefiting both learners and staff (Siemens et al., 2015). 

Additionally, flexibility in service delivery promotes 

continuity during disruptions, such as health crises, 

political instability, or institutional shutdowns. The 

COVID-19 pandemic demonstrated the importance of 

integrating digital service options into existing institutional 

frameworks (Crawford et al., 2020). Universities with 

established hybrid service systems transitioned more 

smoothly compared to those that relied exclusively on 

physical operations. Research shows that resilience in 

educational institutions is significantly strengthened when 

flexible virtual services are institutionalized, allowing 

learning and support to continue despite external 

challenges (Hodges et al., 2020). Thus, flexibility is not 

only a convenience but also a strategic imperative for 

institutional continuity. 

Flexibility enhances inclusivity by accommodating 

students with disabilities, working students, and those with 

family responsibilities or limited financial resources. 

Virtual services reduce the need for travel and physical 

presence, making higher education more accessible for 

non-traditional learners (Means et al., 2021). At the same 

time, traditional methods remain essential for students who 

prefer face-to-face interaction or lack reliable internet 

access. Maintaining both systems ensures that no group is 
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disadvantaged. Ultimately, literature consistently suggests 

that flexibility—offering both digital and traditional 

service pathways strengthens equity, accessibility, and the 

overall quality of student service delivery. 

3. Methodology 

This study adopted a descriptive survey research design to 

examine how digital opportunities can be optimized to 

enhance the effectiveness of virtual student service 

delivery in selected universities in Kenya. The design was 

deemed appropriate because it enables the systematic 

collection, description, and analysis of stakeholders’ 

experiences, perceptions, and views regarding the 

utilization of digital opportunities in virtual student support 

systems without manipulating variables (Kothari, 2004). 

The study targeted university administrators, lecturers, ICT 

personnel, and students drawn from selected public and 

private universities in Kenya, as these groups are directly 

involved in the design, implementation, and utilization of 

virtual student services. A combination of stratified, 

purposive, and simple random sampling techniques was 

employed. Stratified sampling was used to categorize 

respondents into homogeneous groups (administrators, 

lecturers, ICT staff, and students), while purposive 

sampling was used to select universities with established 

virtual student service systems. Simple random sampling 

was then applied to select respondents within each stratum 

to ensure representativeness and reduce bias. Data were 

collected using structured questionnaires and semi-

structured interview schedules developed in line with the 

study objectives and literature on digital transformation 

and virtual student services in higher education. The 

instruments focused on key variables such as digital 

opportunities (technological infrastructure, institutional 

policies, and resource allocation) and effectiveness of 

virtual student service delivery (accessibility, 

responsiveness, efficiency, and user satisfaction). Content 

and construct validity were ensured through expert review 

by specialists in educational administration and 

educational technology. 

Reliability of the research instruments was established 

through a pilot study, and internal consistency was tested 

using Cronbach’s alpha coefficient, where a threshold of 

0.70 and above was considered acceptable (Mugenda & 

Mugenda, 2003). Quantitative data were analyzed using 

descriptive statistics (frequencies, percentages, means, and 

standard deviations) and inferential statistics where 

applicable, while qualitative data from interviews were 

analyzed using thematic analysis to identify recurring 

patterns and insights on how digital opportunities influence 

virtual student service delivery. Ethical considerations 

were strictly observed throughout the study. These 

included obtaining informed consent from all participants, 

ensuring confidentiality and anonymity of responses, and 

guaranteeing voluntary participation with the right to 

withdraw at any stage without penalty. Institutional 

approvals were also sought from relevant university 

authorities before data collection commenced. 

4. Results and Discussion 

Perceived Opportunities Influencing the Delivery of 

Virtual Student Services 

 

Research Question one: What perceived opportunities 

influence the delivery of virtual student services in 

selected universities in Kenya in terms of: 

1. Adoption of AI 

a) Blockchain for Secure Record-Keeping 

b) Access to information without physical 

barriers 

c) Flexibility in service delivery alongside 

traditional methods 

 

Adoption of AI 
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Table 1: Adoption of AI 

Respondents N Mean Std. Dev 

Lecturers    

AI tools (e.g., chatbots, virtual assistants) are integrated into student service delivery. 52 3.15 0.69 

AI systems improve efficiency in handling student queries and administrative tasks. 52 3.18 0.66 

Staff are trained to use AI tools effectively in delivering student services. 52 3.12 0.71 

AI adoption has improved the quality of online teaching and support services. 52 3.22 0.65 

I feel confident using AI-enabled platforms to assist students. 52 3.20 0.67 

Average 52 3.17 0.68 

Students    

The university uses artificial intelligence (AI) tools to improve online student services. 407 3.05 0.91 

AI-powered systems (e.g., chatbots, virtual assistants) help me get quick responses to my queries. 407 3.08 0.92 

I find AI applications easy to use when accessing university services online. 407 3.02 0.95 

The AI tools provided improve the efficiency of completing administrative or tasks. 407 3.06 0.90 

I feel that AI adoption has enhanced my overall online learning and support experience. 407 3.04 0.93 

Average 407 3.05 0.92 

 

The findings on the adoption of artificial intelligence (AI) 

as a factor influencing the delivery of virtual student 

services reveal moderate agreement among both lecturers 

and students, with lecturers demonstrating slightly more 

positive perceptions and lower variability compared to 

students. Among lecturers, the overall mean score (M = 

3.17, SD = 0.68) indicates that AI adoption is recognized 

as a relevant and emerging component of virtual service 

delivery. Lecturers agreed that AI adoption has improved 

the quality of online teaching and support services (M = 

3.22, SD = 0.65) and expressed confidence in using AI-

enabled platforms to assist students (M = 3.20, SD = 0.67). 

The relatively low standard deviations for these items 

suggest a strong level of consensus, indicating that 

lecturers generally perceive AI tools as beneficial and are 

reasonably comfortable integrating them into their 

professional practice. Interview data from IT staff and 

university administrators reinforce these findings, with 

participants noting that “AI-driven systems such as 

chatbots are increasingly being integrated into student 

support services,” and that “automation is helping reduce 

workload in administrative processes and improve 

response times.” 

Lecturers also agreed that AI systems improve efficiency 

in handling student queries and administrative tasks (M = 
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3.18, SD = 0.66) and that AI tools are integrated into 

student service delivery (M = 3.15, SD = 0.69). However, 

the slightly higher standard deviations for these items 

indicate some variability in exposure and utilization, 

suggesting that AI integration may not be uniformly 

implemented across all departments or institutions. 

Furthermore, lecturers reported comparatively lower 

agreement regarding training on AI tools (M = 3.12, SD = 

0.71). The relatively higher standard deviation for this item 

is significant, as it points to inconsistencies in capacity 

building related to AI adoption. This suggests that while AI 

tools are being introduced, structured training to support 

their effective use may not be sufficiently widespread. 

Interview findings corroborate this, with administrators 

acknowledging that “AI implementation is still in early 

stages in many institutions,” and IT personnel noting that 

“training on AI tools is often limited and not yet fully 

institutionalized.” These findings align with existing 

literature, which highlights that successful AI integration in 

education requires not only technological investment but 

also comprehensive training and support for users (Means 

et al., 2020; Hodges et al., 2020). 

In contrast, students’ perceptions of AI adoption were 

slightly lower and characterized by greater variability, as 

reflected in the overall mean (M = 3.05, SD = 0.92). 

Students moderately agreed that AI-powered systems, such 

as chatbots and virtual assistants, help them receive quick 

responses to their queries (M = 3.08, SD = 0.92) and that 

AI tools improve the efficiency of completing 

administrative tasks (M = 3.06, SD = 0.90). These findings 

suggest that students recognize some benefits of AI 

integration, particularly in enhancing efficiency and 

responsiveness. However, the relatively large standard 

deviations indicate considerable divergence in experiences, 

suggesting that while some students benefit from AI tools, 

others may have limited interaction with or awareness of 

such systems. Interview data from IT staff and 

administrators support this interpretation, as participants 

noted that “AI tools are not yet fully deployed across all 

service areas,” and that “student engagement with AI 

systems varies depending on awareness and accessibility.” 

Students also reported moderate agreement regarding the 

use of AI tools by the university to improve online services 

(M = 3.05, SD = 0.91) and the extent to which AI adoption 

has enhanced their overall learning and support experience 

(M = 3.04, SD = 0.93). The high standard deviations for 

these items highlight significant variability, indicating that 

the impact of AI is not consistently experienced across the 

student population. Additionally, students expressed 

slightly lower agreement regarding the ease of use of AI 

applications (M = 3.02, SD = 0.95), with the relatively 

large standard deviation suggesting that usability 

challenges may exist for some users. Interview findings 

provide further context, with administrators noting that 

“user-friendliness of AI systems is still being refined,” and 

IT personnel emphasizing that “some students require 

additional guidance to effectively interact with AI-powered 

platforms.” 

A comparative analysis of lecturers’ and students’ 

responses reveals a notable gap in perceptions. While 

lecturers demonstrate moderate agreement with relatively 

lower variability, indicating a more consistent and 

favorable view of AI adoption, students report slightly 

lower agreement with significantly higher variability. This 

suggests that AI integration, although present at the 

institutional level, has not yet translated into a uniform or 

fully optimized user experience for students. The disparity 

may be attributed to differences in exposure, training, and 

direct interaction with AI tools between lecturers and 

students. 

The relatively large standard deviations observed among 

student responses are particularly critical, as they indicate 

disparities in awareness, access, and usability of AI 

systems. These variations suggest that AI adoption is still 

in a transitional phase, where its benefits are not equally 

distributed across all users. This finding is consistent with 

existing literature, which emphasizes that the effectiveness 

of AI in education depends on factors such as user 

readiness, system design, and institutional support (Hodges 

et al., 2020; Selwyn, 2016). Without adequate training, 

clear communication, and user-centered design, the 

potential of AI to enhance service delivery may not be fully 

realized. 

Overall, the findings suggest that the adoption of AI holds 

significant potential to improve the efficiency and quality 

of virtual student services; however, its implementation 

remains at a moderate level and is characterized by 

inconsistencies in access, training, and user experience. 

While lecturers generally perceive AI positively and 

demonstrate confidence in its use, students experience 

varying levels of benefit and engagement. The high 

variability in student responses underscores the need for 

institutions to strengthen AI integration strategies by 

enhancing user training, improving system usability, and 

expanding the deployment of AI tools across service areas. 

Addressing these challenges would enable institutions to 

fully leverage AI technologies in enhancing the 

effectiveness, responsiveness, and overall quality of virtual 

student services. 

Blockchain for Secure Record-Keeping 
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Table 2: Blockchain for Secure Record-Keeping 

Respondents N Mean Std. Dev 

Lecturers    

Blockchain technology is used to ensure the security of student records. 52 3.18 0.68 

Blockchain makes record verification faster and more reliable. 52 3.15 0.70 

Staff trust the accuracy and integrity of blockchain-managed records. 52 3.20 0.66 

Blockchain implementation enhances confidentiality of student information. 52 3.22 0.64 

The use of blockchain technology increases my confidence in the security of online student services. 52 3.19 0.67 

Average 52 3.19 0.67 

Students    

I trust the university’s use of blockchain to secure my records. 407 3.06 0.89 

Blockchain technology ensures that my personal data is safe from unauthorized access. 407 3.10 0.88 

The university’s blockchain-based systems make record verification faster and more reliable. 407 3.08 0.91 

I am confident in the accuracy of my records due to blockchain implementation. 407 3.04 0.93 

Blockchain technology has increased my trust in the integrity of university services. 407 3.07 0.90 

Average 407 3.07 0.90 

 

The findings on the use of blockchain for secure record-

keeping as a factor influencing virtual student services 

reveal agreement among both lecturers and students, with 

lecturers expressing slightly stronger confidence and lower 

variability compared to students. Among lecturers, the 

overall mean score (M = 3.19, SD = 0.67) indicates a 

generally positive perception of blockchain technology as 

a tool for enhancing the security and integrity of student 

records. Lecturers agreed that blockchain implementation 

enhances confidentiality of student information (M = 3.22, 

SD = 0.64) and that staff trust the accuracy and integrity of 

blockchain-managed records (M = 3.20, SD = 0.66). The 

relatively low standard deviations for these items suggest a 

high level of consensus, indicating that lecturers share a 

common perception regarding the reliability and security 

benefits of blockchain systems. Interview data from IT 

staff and university administrators reinforce these findings, 

with participants noting that “blockchain-based solutions 

are being explored to enhance data security and 

transparency,” and that “distributed ledger systems provide 

tamper-proof mechanisms for managing academic 

records.” 

Lecturers also agreed that blockchain technology is used to 

ensure the security of student records (M = 3.18, SD = 

0.68) and that its use increases their confidence in the 
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security of online student services (M = 3.19, SD = 0.67). 

Additionally, lecturers perceived that blockchain makes 

record verification faster and more reliable (M = 3.15, SD 

= 0.70). While these mean scores reflect agreement, the 

slightly higher standard deviations indicate some 

variability in perceptions and exposure, suggesting that 

blockchain implementation may still be at varying stages 

across institutions. Interview findings support this 

interpretation, as administrators acknowledged that 

“blockchain adoption is still emerging and not yet fully 

institutionalized,” while IT personnel emphasized that 

“pilot projects and limited deployments are more common 

than full-scale implementation.” These findings align with 

existing literature, which highlights that while blockchain 

holds significant promise for secure academic record 

management, its adoption in higher education remains in 

early developmental stages (Selwyn, 2016; Means et al., 

2020). 

In contrast, students’ perceptions of blockchain for secure 

record-keeping were slightly lower and characterized by 

greater variability, as reflected in the overall mean (M = 

3.07, SD = 0.90). Students moderately agreed that 

blockchain technology ensures the safety of their personal 

data from unauthorized access (M = 3.10, SD = 0.88) and 

that it improves the speed and reliability of record 

verification (M = 3.08, SD = 0.91). These findings suggest 

that students recognize the potential benefits of blockchain 

technology; however, their perceptions are less strongly 

positive compared to lecturers. The relatively large 

standard deviations indicate considerable divergence in 

experiences, suggesting that awareness and understanding 

of blockchain systems vary widely among students. 

Interview data from IT staff and administrators support this 

observation, with participants noting that “many students 

are not fully aware of the underlying technologies used to 

manage their records,” and that “blockchain systems, 

where implemented, operate in the background with 

limited user interaction.” 

Students also expressed moderate agreement regarding 

trust in the university’s use of blockchain (M = 3.06, SD = 

0.89) and confidence in the accuracy of their records due 

to blockchain implementation (M = 3.04, SD = 0.93). 

Similarly, the perception that blockchain has increased 

trust in the integrity of university services recorded a mean 

of (M = 3.07, SD = 0.90). The relatively high standard 

deviations for these items are particularly significant, as 

they indicate variability in trust levels among students. This 

suggests that while some students feel reassured using 

blockchain technology, others may remain uncertain due to 

limited understanding or visibility of its application. 

Interview findings provide further context, with 

administrators noting that “technological transparency is 

still a challenge, as students are not always informed about 

how their data is secured,” and IT personnel emphasizing 

that “user education is necessary to build trust in advanced 

technologies such as blockchain.” 

A comparative analysis of lecturers’ and students’ 

responses reveals a consistent pattern: lecturers 

demonstrate moderate agreement with relatively low 

variability, while students show slightly lower agreement 

with higher variability. This disparity suggests that 

blockchain technology, although recognized and 

appreciated at the institutional and staff levels, has not yet 

fully translated into a clear and consistent user experience 

for students. The difference may be attributed to variations 

in awareness, technical understanding, and direct 

interaction with blockchain systems, which are often 

embedded within backend processes. 

The relatively large standard deviations observed among 

student responses are particularly important in interpreting 

these findings. They highlight disparities in awareness, 

trust, and perceived effectiveness of blockchain 

technology, suggesting that its benefits are not uniformly 

understood or experienced across the student population. 

This aligns with existing literature, which emphasizes that 

the successful adoption of emerging technologies in 

education depends not only on technical implementation 

but also on user awareness, transparency, and institutional 

communication (Kahu & Nelson, 2018; Hodges et al., 

2020). 

Overall, the findings suggest that blockchain technology 

holds considerable potential for enhancing the security, 

reliability, and integrity of student records within virtual 

service systems. While lecturers generally express 

confidence in its benefits, students demonstrate more 

cautious and varied perceptions, largely influenced by 

limited awareness and engagement. The high variability in 

student responses underscores the need for institutions to 

enhance communication about the use and benefits of 

blockchain technology, as well as to provide user-oriented 

education to build trust and understanding. Strengthening 

these aspects would enable universities to fully leverage 

blockchain as a secure and transparent solution for 

managing student records and improving confidence in 

virtual student services. 

Access to Information without Physical Barriers 
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Table 3: Access to Information without Physical Barriers 

Respondents N Mean Std. Dev 

Lecturers    

Students can access administrative information without being physically present on campus. 52 3.20 0.67 

Online platforms allow staff to provide information and services remotely. 52 3.22 0.65 

Virtual access reduces delays and the need for in-person visits to offices. 52 3.18 0.69 

Students can easily retrieve learning resources, announcements, and administrative information online. 52 3.21 0.66 

The university provides sufficient digital infrastructure to support barrier-free information access. 52 3.24 0.64 

Average 52 3.21 0.66 

Students    

I can access university information and resources without having to be physically present on campus. 407 3.15 0.87 

Online platforms allow me to complete administrative tasks conveniently from anywhere. 407 3.18 0.85 

I can easily retrieve course materials, announcements, and information online. 407 3.13 0.89 

Virtual access reduces the time and effort I spend visiting university offices. 407 3.17 0.86 

The university provides sufficient digital resources to support learning without physical barriers. 407 3.16 0.88 

Average 407 3.16 0.87 

 

The findings on access to information without physical 

barriers as a perceived factor influencing the delivery of 

virtual student services reveal consistently positive 

perceptions among both lecturers and students, with 

relatively stronger consensus among lecturers and 

moderate variability among students. Among lecturers, the 

overall mean score (M = 3.21, SD = 0.66) indicates strong 

agreement that virtual systems have effectively enabled 

remote access to institutional information and services. 

Lecturers agreed that the university provides sufficient 

digital infrastructure to support barrier-free information 

access (M = 3.24, SD = 0.64) and that online platforms 

allow staff to provide information and services remotely 

(M = 3.22, SD = 0.65). The relatively low standard 

deviations for these items suggest a high level of 

consistency in lecturers’ experiences, indicating that digital 

infrastructure and systems are generally well-established 

and functional from the staff perspective. Interview data 

from IT staff and university administrators corroborate 

these findings, with participants noting that “most 

universities have digitized key administrative processes,” 

and that “staff can now provide services such as 

registration, communication, and academic support 

remotely through integrated platforms.” 
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Lecturers further agreed that students can easily retrieve 

learning resources, announcements, and administrative 

information online (M = 3.21, SD = 0.66), and that students 

can access administrative information without being 

physically present on campus (M = 3.20, SD = 0.67). 

Additionally, lecturers perceived that virtual access 

reduces delays and minimizes the need for in-person visits 

to offices (M = 3.18, SD = 0.69). Although these mean 

scores reflect strong agreement, the slightly higher 

standard deviations indicate some variability in 

experiences, suggesting that the efficiency of virtual access 

may differ across departments or systems. Interview 

findings support this interpretation, as administrators 

highlighted that “while most services are available online, 

some processes still require partial physical verification,” 

and IT personnel noted that “system efficiency can vary 

depending on user load and integration between 

platforms.” These findings align with existing literature, 

which emphasizes that digital platforms significantly 

enhance accessibility and efficiency in higher education 

service delivery when effectively implemented (Means et 

al., 2020; Selwyn, 2016). 

In contrast, students reported positive perceptions of access 

to information without physical barriers, with an overall 

mean score (M = 3.16, SD = 0.87). Students agreed that 

online platforms allow them to complete administrative 

tasks conveniently from anywhere (M = 3.18, SD = 0.85) 

and that virtual access reduces the time and effort required 

to visit university offices (M = 3.17, SD = 0.86). These 

findings suggest that students recognize the convenience 

and efficiency associated with virtual access to services. 

However, the relatively larger standard deviations 

compared to that of lecturers indicate moderate variability 

in student experiences, suggesting that while many 

students benefit from these systems, others may encounter 

challenges. 

Students further reported that they can access university 

information and resources without being physically present 

(M = 3.15, SD = 0.87) and that the university provides 

sufficient digital resources to support learning without 

physical barriers (M = 3.16, SD = 0.88). Similarly, the 

ability to retrieve course materials and announcements 

online recorded a mean of (M = 3.13, SD = 0.89). The 

relatively high standard deviations for these items are 

particularly important, as they indicate disparities in access 

and user experience. This suggests that while virtual 

systems are generally available, their effectiveness may 

vary depending on factors such as internet connectivity, 

device access, and user familiarity with digital platforms. 

Interview findings provide further context, with IT staff 

noting that “off-campus access is dependent on individual 

connectivity,” and administrators acknowledging that 

“some students still face challenges navigating or fully 

utilizing available systems.” 

A comparative analysis of lecturers’ and students’ 

responses reveals a consistent pattern of positive 

perceptions, with lecturers demonstrating slightly higher 

agreement and lower variability compared to students. This 

suggests that from an institutional perspective, digital 

systems are effectively enabling access to information 

without physical barriers. However, the higher variability 

in student responses indicates that the benefits of these 

systems are not uniformly experienced across the student 

population. 

The relatively moderate to high standard deviations among 

students are critical in interpreting these findings, as they 

point to inequalities in access, usability, and system 

reliability. These variations may be influenced by 

differences in digital literacy, access to stable internet, and 

familiarity with online platforms. This aligns with existing 

literature, which emphasizes that while digital technologies 

enhance access and flexibility, their effectiveness is 

contingent upon equitable access to supporting resources 

and user competencies (Hodges et al., 2020; Kahu & 

Nelson, 2018). 

Overall, the findings suggest that access to information 

without physical barriers is one of the more positively 

realized aspects of virtual student service delivery. Both 

lecturers and students acknowledge the convenience, 

efficiency, and flexibility afforded by digital platforms. 

However, the variability in student responses highlights the 

need for institutions to address underlying challenges 

related to connectivity, usability, and user support to ensure 

that all students can fully benefit from these systems. 

Strengthening these areas would further enhance 

inclusivity, reduce disparities, and maximize the potential 

of virtual platforms in delivering accessible and efficient 

student services. 

Flexibility in Service Delivery alongside Traditional 

Methods 
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Table 4: Flexibility in Service Delivery alongside Traditional Methods 

Respondents N Mean Std. Dev 

Lecturers    

Students have the option to choose between online and in-person services. 52 3.23 0.65 

Flexible delivery methods improve student engagement and satisfaction. 52 3.21 0.67 

Online services complement, rather than replace, traditional face-to-face methods. 52 3.22 0.66 

Flexible service delivery allows staff to manage workloads effectively. 52 3.18 0.69 

The combination of digital and traditional methods meets diverse students’ needs. 52 3.25 0.64 

Average 52 3.22 0.66 

Students    

I can choose between online and in-person methods to access university services. 407 3.12 0.85 

Flexible service delivery allows me to manage my personal commitments better. 407 3.14 0.87 

The combination of online and traditional services meets my individual needs effectively. 407 3.11 0.86 

I find that virtual services complement in-person services rather than replacing them. 407 3.13 0.84 

The university provides sufficient options to access services at times and locations convenient for me. 407 3.15 0.85 

Average 407 3.13 0.85 

 

The findings on flexibility in service delivery alongside 

traditional methods reveal consistently positive 

perceptions among both lecturers and students, indicating 

that blended approaches to service provision are widely 

recognized as beneficial in higher education contexts. 

Among lecturers, the overall mean score (M = 3.22, SD = 

0.66) reflects strong agreement that flexible service 

delivery enhances the effectiveness of virtual student 

services. Lecturers reported that the combination of digital 

and traditional methods meets diverse student needs (M = 

3.25, SD = 0.64) and that students have the option to 

choose between online and in-person services (M = 3.23, 

SD = 0.65). The relatively low standard deviations for these 

items indicate a high level of consensus, suggesting that 

flexible service delivery is consistently implemented and 

positively experienced across institutional settings. 

Interview data from IT staff and university administrators 

support these findings, with participants noting that “many 

universities have adopted hybrid service models to cater for 

both on-campus and remote users,” and that “flexibility is 

increasingly seen as essential for enhancing access and 

inclusivity.” 

Lecturers further agreed that online services complement 

rather than replace traditional face-to-face methods (M = 

3.22, SD = 0.66) and that flexible delivery methods 
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improve student engagement and satisfaction (M = 3.21, 

SD = 0.67). These findings highlight the perceived synergy 

between digital and conventional approaches, where 

virtual platforms enhance rather than diminish the value of 

in-person interactions. The relatively moderate standard 

deviations suggest slight variability, indicating that the 

degree of integration between online and traditional 

services may differ across departments. Additionally, 

lecturers indicated that flexible service delivery allows 

staff to manage workloads effectively (M = 3.18, SD = 

0.69), with the slightly higher standard deviation pointing 

to some differences in how flexibility impacts staff 

workload management. Interview findings corroborate 

this, as administrators observed that “hybrid systems can 

improve efficiency but require careful coordination,” while 

IT personnel noted that “managing both online and 

physical systems can sometimes increase operational 

complexity.” These findings are consistent with literature 

emphasizing that blended service models enhance 

accessibility and efficiency while requiring effective 

coordination and resource management (Means et al., 

2020; Selwyn, 2016). 

In contrast, students reported positive perceptions of 

flexible service delivery, with an overall mean score (M = 

3.13, SD = 0.85), although their responses exhibited greater 

variability compared to lecturers. Students agreed that the 

university provides sufficient options to access services at 

convenient times and locations (M = 3.15, SD = 0.85) and 

that flexible service delivery allows them to better manage 

personal commitments (M = 3.14, SD = 0.87). These 

findings suggest that flexibility in service delivery 

enhances convenience and supports students in balancing 

academic and personal responsibilities. However, the 

relatively higher standard deviations indicate variability in 

student experiences, implying that not all students equally 

benefit from the available options. 

Students also reported that virtual services complement in-

person services rather than replacing them (M = 3.13, SD 

= 0.84) and that they can choose between online and in-

person methods to access university services (M = 3.12, SD 

= 0.85). Similarly, the perception that the combination of 

online and traditional services meets individual needs 

effectively recorded a mean of M = 3.11 (SD = 0.86). The 

moderate to high standard deviations for these items are 

particularly important, as they suggest disparities in access 

to or awareness of flexible service options. Interview 

findings provide further context, with IT staff noting that 

“while hybrid systems are available, not all students are 

equally informed or able to take advantage of them,” and 

administrators acknowledging that “some services are still 

more accessible in one mode than the other, depending on 

institutional capacity.” 

A comparative analysis of lecturers’ and students’ 

responses reveals a consistent pattern of positive 

perceptions, with lecturers demonstrating slightly higher 

agreement and lower variability compared to students. This 

suggests that while institutions have successfully 

implemented flexible service delivery models, the extent to 

which these benefits are experienced by students varies. 

The higher variability among student responses indicates 

that factors such as access to technology, scheduling 

constraints, and awareness of service options may 

influence individual experiences. 

The relatively larger standard deviations observed among 

students are particularly significant, as they highlight 

inequalities in the accessibility and effectiveness of flexible 

service delivery. These variations suggest that while hybrid 

models are generally beneficial, their implementation may 

not be uniformly inclusive or fully optimized for all users. 

This finding aligns with existing literature, which 

emphasizes that flexible and blended approaches enhance 

accessibility and engagement but require equitable access, 

effective communication, and user support to maximize 

their impact (Kahu & Nelson, 2018; Hodges et al., 2020). 

Overall, the findings indicate that flexibility in service 

delivery, through the integration of virtual and traditional 

methods, is a key strength in the provision of student 

services. Both lecturers and students recognize the value of 

having multiple access options that enhance convenience, 

engagement, and inclusivity. However, the variability in 

student responses underscores the need for institutions to 

ensure that flexible service models are consistently 

implemented, clearly communicated, and equitably 

accessible. Strengthening these aspects would further 

enhance the effectiveness of hybrid service delivery and 

ensure that it meets the diverse needs of all students in 

higher education institutions. 

5. Conclusion and Recommendations 

5.1 Conclusion 

The study concludes that significant opportunities exist for 

improving virtual student services. Emerging technologies 

such as artificial intelligence and blockchain have the 

potential to enhance efficiency, security, and accessibility. 

Additionally, the ability to access services without physical 

barriers and the flexibility of integrating virtual and 

traditional methods provide a strong foundation for 

improving student support systems. 

5.2  Recommendations 
1. University management should adopt artificial 

intelligence (AI) tools, such as chatbots, to handle 

routine student inquiries and improve the 

efficiency and responsiveness of virtual student 

services. 
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2. University management, ICT departments, 

and academic registries should explore and 

implement blockchain technology to enhance the 

security, integrity, and reliability of academic 

record management. 

3. University management and ICT departments 
should expand and strengthen digital platforms to 

improve students' access to academic and 

administrative services without physical barriers. 

4. University management, ICT departments, 

and student affairs offices should promote 

inclusivity by ensuring that virtual service 

platforms are accessible to all students, including 

those with disabilities and those in underserved 

areas. 

5.  University management and student affairs 

departments should implement flexible service 

delivery models that integrate virtual and face-to-

face approaches to accommodate diverse student 

needs and preferences. 

6. University management, ICT departments, 

and policymakers in higher education should 

leverage emerging digital technologies to enhance 

the efficiency, responsiveness, and quality of 

virtual student service delivery.  
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