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Abstract 

Today, digital transformation in higher education keeps on reshaping traditional educational 

systems towards technology-based learning. In the wake of the global pandemic COVID-19, 

digital transformation has even accelerated at many universities worldwide due to the pressure 

put on policymakers and university management to adopt educational technology at their 

institutions to allow education to continue. Using the case of the Open University of Tanzania 

(OUT), this article discusses critical factors needed for the successful implementation of 

technology-based learning and other technological innovations like adaptive learning, for 

example, in higher education in an African context. We applied a Delphi design, a rigorous 

research method used for structuring a group communication process to allow a group of 

experts, as a whole, to deal with a complex problem effectively. In total, 24 experts (e.g., 

instructors, staff, and students) from different regional centres of OUT participated in the 

Delphi study. The data were managed and analysed in the qualitative data analysis software 

NVivo. We present the results of the first round of the Delphi study on the challenges of 

technology-based learning identified at OUT providing the first insights into the perceived role, 

probability, and estimated realisation time of adaptive learning at OUT in the future. We argue 

that not only technological challenges linked to the internet, network, or technological 

equipment effect the adoption of technology-based learning in higher education, but also that 

pedagogical, organisational, and global challenges are indispensable for the successful 

transformation of higher education.  
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1. Introduction  
In 2015, all UN Member States adopted the new Agenda for Sustainable Development 2030 

that is applied to industrial, emerging and developing countries. Education is mainly addressed 

in the Sustainable Development Goal 4 (SDG 4), which aims to ensure inclusive and equitable 

quality education and promote lifelong learning opportunities for all (“UNESCO,” 2016). 

Nowadays, technology has become one of the disruptive enablers of the digital transformation 

of education and learning in higher education worldwide. The global pandemic COVID-19 has 

even accelerated digital transformation of many universities due to the pressure put on 

policymakers and university management to adopt technology-based learning– learning via  

technology, including internet and computer-based instruction – in their institutions for 

allowing education to continue.  African education is no exception. At least for two decades, 

Africa has begun to harness technological solutions for learning by taking advantages of 

internet connectivity, mobile devices and believing that such technological innovations would 

improve access to education and decrease its costs (Elletson & Stromeyer, 2019; Mukuni, 

2019). For example, the Ministry of Education in Tanzania has recently planned some 

initiatives with international partners to increase access to education in the future (Elletson & 

Stromeyer, 2019). Despite widely recognised advantages of technology-based learning over 

traditional modes of learning and compelling urgency evoked by the pandemic crisis to utilise 

technological solutions in higher education, Africa has been struggling with some challenges 

on the way to its effective adoption.  In the following, we review some key challenges that 

Africa and in particular Tanzania face today in utilising technology-based learning in higher 

education. 

According to Mukuni (2019), one of the relevant challenges in the context of Africa 

relates to digital infrastructure (e.g., internet access). A current survey conducted with 

more than 1600 EdTech experts on the effect of Covid-19 pandemic on African education  

has found that limited access to technology, insufficient availability, and affordability of 

connectivity have remained the main obstacles for learning during the pandemic 

(eLearning Africa and EdTech Hub, 2020). Today, 43% of Africa’s and 37.6% of 

Tanzania’s populations have access to the internet (“Internet World Stats,” n.d.). Student 

access to eLearning management systems at universities remains even lower. According 

to Elletson and Stromeyer (2019), for example, less than 4 % of students and academic 

staff used learning platforms at the University of Dar-es-Salaam. Other infrastructural 

challenges have included network issues and unreliable power grids (Innocent & Masue, 

2020; Lashayo & Johar, 2017; Ngeze, 2016). A study by Ngeze (2016) has found, for 

example, that unreliable networks was one of the key challenges that hindered the use of 

a learning management system at the University of Dodoma. Other identified challenges 

have related to students’ negative attitudes toward technology-based learning (Ngeze, 

2016), inadequate computer literacy skills among students and staff (Innocent & Masue, 

2020; Kasse & Balunywa, 2013; Kihoza, Zlotnikova, Bada, & Kalegele, 2016) , and 

inappropriate curricula for distance learning (eLearning Africa and EdTech Hub, 2020). 

Despite the key challenges African education faces today, educational specialists remain 

positive and anticipate that the current crisis will be a catalyst for the broader 

dissemination of technology-based learning in higher education in the future (eLearning 

Africa and EdTech Hub, 2020). Alternative solutions to the challenges have thus become 

important as never before. Fomunyam (2020) has suggested, that adaptive learning could 

be such a solution to the challenges in the African context. As an alternative approach to 



 

  

teaching in blended and online learning environments, adaptive learning uses either rule-

based or machine learning algorithms to monitor learners’ progress and , based on the 

collected data from learners, provides personalised instructions adapted to the individual 

needs of students during the learning  process (Brown et al., 2020). According to 

Fomunyam (2020), adaptive learning can solve common problems such as overpopulated 

classrooms, depleted ICT infrastructure, and access to education, especially in remote 

areas.  

However, little is known about regulatory and global challenges related to cultural, 

political, and economic issues, and in particular about the adoption of adaptive learning 

in the African context. To fill the research gap described above, a Delphi study on the 

future of technology-based learning has been conducted at the Open University of 

Tanzania (OUT). The main objective of our study was to investigate the challenges of 

technology-based learning and to explore the potential of adaptive learning at OUT. The 

article aims at presenting the results of the first round of the Delphi study. We then discuss 

the identified challenges and provide the first insights into the perceived role, probability, 

and estimated realisation time of adaptive learning at OUT in the future. We argue that 

not only technological challenges linked to the internet, network, or technological 

equipment impact the implementation of technology-based innovations in higher 

education, but also that pedagogical, organisational, and global (e.g., cultural challenges) 

are indispensable for its successful digital transformation.  

 

2. Methods  
To investigate the challenges of technology-based learning for OUT and to explore the 

potential for adaptive learning at the university, the Delphi method was used. The Delphi 

method is a research method used for structuring a group communication process to allow a 

group of experts to deal with a complex problem effectively (Skulmoski, Hartman, & Krahn, 

2007). A typical Delphi procedure consists of multiple rounds of data collection usually 

through qualitative and quantitative online surveys and includes various data analysis 

strategies. The responses of Delphi participants are treated anonymously. After each round of 

data analysis, researchers summarise the results in a feedback report that is provided to the 

participants together with the next survey. Based on the anonymous results presented in the 

reports, the participants have an opportunity to reconsider their opinion on a researched topic 

in the following rounds. This leads to a high quality of expert group opinions on a research 

problem at the end of the Delphi process (Häder, 2014). The Delphi method is a well-accepted 

research method in the field of higher educational (Clayton, 1997). It is widely used for 

generating new ideas, predicting technological developments, evaluating experts’ opinions, 

and finding consensus between experts.  

 

2.1 OUT Delphi process 

We used a three-stage rating Delphi method (Figure 1). First, we gathered a wide range of 

experts’ opinions on the challenges related to technology-based learning at OUT (1. qualitative 

round). Then, to identify the most relevant challenges, the participants were asked to rate and 

re-rate the same challenges in the following rounds. The Delphi method also allowed us to 

make predictions for the implementation of adaptive learning at OUT in the future.   

 

 



 

  

Figure 1. Delphi process 

 
 

2.2. Data collection (1. round) 

This article presents the results of the first qualitative survey, which comprised three parts: 

demographic characteristics of Delphi participants, challenges of technology-based learning, 

and adaptive learning. The first part of the survey collected demographic information of the 

participants including gender, age, education degree, current occupation, profession, 

geographical location, experience in using technological innovations in teaching and learning, 

and the familiarity with the concept of adaptive learning (Table 1).    

The second part of the survey consisted of open-ended questions related to positive and 

negative challenges of technology-based learning for OUT. The participants were asked to 

identify and describe the challenges across five dimensions: technological, pedagogical 

(teaching and learning), organisational, regulatory, and global. In addition, they were asked to 

propose the solutions to the challenges or how the indicated challenges could be overcome. To 

increase the interpretive validity of the responses, we estimated the difficulty of each question 

(“I felt, it was difficult for me to answer that question”) on a 5-point Likert-scale ranging from 

“strongly disagree” to “strongly agree”.  

The third part of the survey (forecasting part) focused on identifying potentials of adaptive 

learning for OUT. The participants were asked first to read the explanation of what adaptive 

learning is and then they were asked to estimate the realisation time, probability, importance 

of adaptive learning for OUT, and their intention to use it in the future. Finally, similarly to the 

technology-based learning part, the adaptive learning part consisted of open-ended questions 

related to the possible benefits, disadvantages, and challenges specific to adaptive learning. 

The difficulty of the questions related to the challenges of adaptive learning was estimated in 

a similar way as in the part of technology-based learning. The survey was administrated on the 

website Unipark and the links to it were distributed via email.   

 

2.3. Data Analysis of the First Round 

Descriptive statistics were used for the analysis of demographic characteristics of the 

participants, responses to difficulty of the questions, and potential of adaptive learning at OUT. 

The qualitative data from the open-ended questions were analysed with the NVivo Pro 12 

software. For coding, various inductive and deductive coding techniques (Miles, Michael 

Huberman, & Saldaña, 2014)  were used by two principal researchers and validated by three 

other members of the research team. The quality of the data analysis was ensured through 

documentation of the research process and researcher triangulation strategies (Creswell & Poth, 

2018).  

 

2.4. Qualitative Sample and Recruitment Strategy 

A purposive sampling strategy was used to select the expert for the Delphi study based on the 

recommendations proposed by Adler & Ziglio (1996). The following three selection criteria 

were applied: (1) extensive knowledge and experiences in technology-based learning and 

educational technological innovations; (2) capacity and willingness to participate; (3) sufficient 



 

  

time to participate in the Delphi study. Those requirements were specified in a recruitment 

questionnaire used as a checklist in the recruitment process. In addition, the sample included 

participants from various geographic regions and occupations including e.g., teaching, 

technical, administrative staff, researchers, and students to ensure differentiated perspectives 

on the research problem through the maximal heterogeneity of the sample (Creswell & Poth, 

2018). The experts from the OUT staff were identified with the help of its HR office. For 

students, selection was done in collaboration with the student union organization and its leaders 

in the regional centres. Out of a total of 26 experts recruited, 24 participated in the first round 

of the study. Table 1. gives an overview over the participants’ demographical information.   

 
Table 1. Demographic information 1. round 

Number of participants n = 24 

Gender  

- Female 9 

- Male 15 

Age  

- 25 - 29 4 

- 30 - 39 10 

- 40 - 49 6 

- 50 - 59 4 

Occupation  

- Professor/ lecturer/ researcher 4 

- Assistant lecturer 6 

- Technical staff/ IT 2 

- Administrative staff 1 

- Students 9 

- Others 2 

Highest degree obtained  

- Bsc 6 

- Msc 12 

- PhD 4 

- Other 2 

Years of experiences in using technology or e-learning 

innovations for teaching/ learning 

- 1 year and less 2 

- 2 - 5 7 

- 6 - 9 2 

- 10 years and more 13 

Regional centres the participants work/learn most of the 

time, international 

HQ Dar es Salaam, Tanga, Morogoro, Tabora, Kinondoni, 

Arusha, Rukwa, Mwanza, Ilala, Sumbawanga, Kigoma, 

Iringa, Ruvuma, international (e.g., Nairobi) 

 

2.5. Ethics 

Ethical approval for the study was granted by the local FFHS Ethics Committee. All 

participants signed an informed consent for the participation in the study and the first online 



 

  

survey. All personal data were handled in accordance with the Swiss Federal Law on Data 

Protection (DSG) and the research policy of OUT. 

   

3. Results  
The first part of the result section presents the findings on the technology-based learning 

challenges in the five main categories related to technological, pedagogical, organisational, 

regulatory, and global dimensions. The second part focuses on presenting the implementation 

potential of adaptive learning at OUT (forecasting part).  24 participants completed the first-

round survey. Whereas all participants (n = 24) fulfilled the part on technology-based learning, 

only 17 participants completed the part on adaptive learning. Out of 24, 9 participants were 

knowledgeable or experts in adaptive learning, 13 were familiar or at least occasionally familiar 

with the concept, and only 2 participants were not familiar with the concept at all, one of which 

did not participate in the part on adaptive learning.  

 

3.1.Technology-Based Learning 

The primary goal of the first survey was to identify a wide range of statements related to the 

challenges of technology-based learning for OUT. Table 2 gives an overview over the 

identified topics across the pre-defined categories and their frequencies of mentions in the 

qualitative data. In the following, typical statements for each category are presented.  

 
3.1.1. Technological challenges 

On the question “What are the main technological challenges OUT faces today to utilize 

technology-based learning?” most of the participants stated that OUT was facing the challenges 

linked to unreliable internet connectivity (n = 21), lack of technological equipment to support 

technology-based learning (n = 13), unreliable network (n = 6), and low level of ICT 

infrastructure (n = 6). Some participants characterised internet connectivity at OUT as “low”, 

“poor”, and “unstable” (id28, id31, id42, id49) pointing out that insufficient internet quality 

could be due to the “overload of university server” (id38), “networking devices” (id49), and 

“unstable networks of the internet service providers” (id49). Some participants emphasised that 

in particular “students from remote areas” (id17) suffered from slow internet, and that internet 

is available “not in all areas” (id19). The following quotation representatively describes the 

internet connectivity challenge at OUT: “Good internet connectivity is highly needed for both 

lecturers and learners to smooth both teaching and learning in online environments” (id13). 

Besides infrastructural challenges for OUT, some participants pointed out to the “lack of 

devices like laptops, PCs for students to access online materials” (id15). The same challenge 

is applicable to university staff: “Lack of technological equipment for some staffs e.g., high-

quality computers, writing pads” (id26); “inadequate support on ICT facilities like computers 

– an employee has to buy herself or himself a laptop” (id23); “limited ICT facilities for staff 

“(id36). Finally, unstable electricity power remains challengeable “especially to those working 

and learning from some upcountry regions” (id28).  

  
3.1.2. Pedagogical challenges (teaching and learning) 

By far the most mentioned challenge in the pedagogical category was insufficient technological 

knowledge and literacy both by instructors and students (n = 21). The majority of participants 

recognised that “computer literacy” (id13), “knowledge and skills of using electronic devices” 

(id16) were lacking “for most of students enrolled at OUT that makes them difficult to 

participate fully in technology-based learning” (id13). The participants stated that similarly to 



 

  

the students, some instructors were “not familiar with use of ICT” (id15, id21), “struggled with 

Moodle [LMS]” (id19), and had “poor awareness of technology-based learning environment” 

(id26). One representative quote with the proposed solution to the problem was: “Lack of both 

familiarity and competence in utilising technology-based learning among OUT staff and 

students. This needs regular but well-scheduled training for capacity building among OUT staff 

and students in each department or regional centres” (id49). Interestingly, some participants (n 

= 4) mentioned that conventional learning mind-sets negatively impacted the implementation 

of technology-based learning at OUT, stating for example that “students are used to practice 

face-to-face mode of teaching” (id13).  

 
3.1.3. Organisational Challenges 

The most frequently mentioned challenges in that category were linked to budget and human 

resources. Some participants (n = 6) recognised that technology-based learning required, for 

instance, “enough fund to maintain the cost of network infrastructure and to have reliable 

bandwidth for smoothing eLearning” (id13). Two participants (n = 2) pointed to the lack of 

“expert for technology-based learning” especially “instructional designers” (id13) and 

“experience technical personnel” (id38), who would better support instructors on the 

development of online content and improve the server. One participant stated the limited 

availability of “ICT technicians [...] in the regional centres” (id 36).  

 
3.1.4. Regulatory Challenges 

The most frequently mentioned challenge (n = 5) in that category was linked to the awareness 

and attitudes towards technology-based learning and distance learning by the regulatory 

institutions (e.g., Tanzania Commission for Universities (TCU), Ministry of Education of 

Tanzania). Some participants assumed that regulations used for OUT were more tailored to 

conversional institutions and needed to be reconsidered specific to distance education: 

“Perhaps OUT is challenged by the TCU regulations which fit for conventional institutions” 

(id17); “[...] We need the ministry of education to think, how OUT can be treated different 

from other conversional universities (id13); “Policies on higher education do not put emphasis 

on open distance learning” (id44). However, 11 out of 23 participants (one value is missing) 

experienced difficulties to answer the question in this category (“agree” (3), “strongly agree” 

(8)). Only 6 participants indicated that it was an easy question (“strongly disagree” (1), 

“disagree” (5)). 

  
3.1.5. Global Challenges (Cultural, Political, Economic) 

The participants were aware of the global challenges that might effect the utilization of 

technology-based learning at OUT. The most frequently mentioned challenges related to 

inadequate availability of internet services across providers (n = 3) and global competition in 

distance learning (n = 3). At the national level, some participants identified “poor hosting 

technology companies in the country” (id42) and “the national infrastructure for IT” (id29) as 

a relevant challenge for technology-based learning at OUT. The following quote illustrates 

representatively, how the participants considered the global competition in distance learning as 

a challenge: “Due to global technological development, there are nowadays a lot of online 

schools, which provide competition to OUT. To takeover, OUT should now be more flexible 

to accommodate all kind of challenges facing online-based learning (id26). Finally, a few 

participants reported some challenges linked to a perception of and negative attitudes towards 

technology-based learning. They reported on insufficient “awareness” (id13) about 



 

  

technology-based learning and “trust shortfall on tech[nological] education” (id12) among 

Tanzanian community. Similarly to the category related to regulatory challenges, almost half 

of the participants experienced difficulties in answering that question (“agree” (7), “strongly 

agree” (7)).  

 

3.2. Adaptive Learning (Forecasting Part) 

17 participants filled out the adaptive learning part of the survey. They were asked to imagine 

that OUT could use adaptive learning in teaching and asked to describe only its specific 

challenges, similarly to how it was done for the technology-based learning part of the survey. 

For an overview over the challenges, see Table 2. Very few comments were left in the 

categories related to regulatory and global challenges. That was probably because participants 

felt that it was difficult for them to answer those questions. 6 participants agreed that the 

question on regulations was a difficult one (“agree” (2), “strongly agree” (4)), and 5 participants 

indicated the same for the global category (“agree” (2), “strongly agree” (3)). In addition, the 

participants asked to reflect on benefits and threats of adaptive learning for OUT. Although 

few comments were left, the three most frequently mentioned benefits of adaptive learning 

were linked to the capability of adaptive learning to enhance learning flexibility (n = 4), 

covering a wider population of learners (n = 4), and improving quality of education (n = 3). 

Some identified threats related to data issues like data insecurity and its incorrect interpretation. 

Finally, some participants expressed concerns on diminishing roles of staff due to technology, 

disadvantages for learners with unreliable network, and deterioration of work-life-balance. The 

representative quotes were: “It will enhance the quality of education provided by OUT, will 

likely attract more younger people than the elderly learners” (ID31). “Workers might become 

less operational, in taking advantage of the approach (ID28).  

The quantitative questions on adaptive learning referred to the estimated realisation time, 

probability and importance of utilisation of adaptive learning, as well as intention to use adaptive 

learning systems in the future. Interestingly, most participants of the second part of the survey 

kept a positive outlook on the realisation of adaptive learning at OUT in the future (Figure 2). 10 

participants out of 16 (one missing) believed that adaptive learning could be realised until 2025. 

They justified the shortest period of its realisation, for example, through the experience of OUT 

in “using technology in learning” (id31). Some less optimistic participants noted that realisation 

could be possible between 2026 –2030, but it “needs environmental preparations” (id12), “time 

and resources” (id18) and “time for advocacy” (id19). However, one researcher believed that 

adaptive learning would never be realised at OUT at all. 

 

 
Figure 2. Realisation time of adaptive learning at OUT 



 

  

Similarly, most of the participants indicated a high degree of probability that adaptive learning 

would be realised at OUT (Figure 3), justifying it by the fact that “OUT was investing in human 

resources capacity development, research, strategic partnerships and ICT infrastructure” (id18) 

and “already operating through online and distance learning mode” (id11). Some critical 

opinions about the high probability of realisation were linked to the global challenges OUT 

faced. They reported on the “nature of students, environment, politics, and economy” (id19) 

and that “the country itself was not well developed in terms of technology” (id10). However, 

13 participants stated that it would be highly important to utilise adaptive learning at OUT, 

because “it would be towards the achievement of operating totally online” (id11), “it caters for 

learners’ needs” (id13) and “it enhance[s] transfer of knowledge to a wider population” (id16), 

as well as “it has capacity to promote OUT vision and mission to the advantage of the African 

region and global community” (id18). 

 

 
Figure 3. Utilisation of adaptive learning at OUT 

 

Finally, all participants except one indicated that they would “definitely” use adaptive learning 

systems, if they had an opportunity to do so (Figure 4).  

 

 
Figure 4. Intention to use adaptive learning systems 

 



 

  

4. Discussion and Conclusion 
The first round of the Delphi study revealed a wide range of challenges that OUT faces today 

to utilise technology-based learning in distance learning and provided insights into the potential 

of adaptive learning in the future. In the following rounds, participants will rate and re-rate the 

challenges to determine their relevance and urgency for the OUT context. Although we cannot 

conclude after the first round survey, which challenges are more important and which are less, 

the findings have shown that the identified challenges were mentioned with different 

frequencies. Our findings confirm the results of the recent survey that investigated the obstacles 

to effective distance learning in African (eLearning Africa and EdTech Hub, 2020). This 

indicates that OUT is confronted with similar challenges as other African universities, which 

could be due to the fact, that Delphi study has also being conducted during the pandemic. 

However, our study revealed challenges that were more fine-grained and that covered several 

issues (e.g., trust, awareness, community attitudes, government support) at the regulatory and 

global dimensions. This provides useful indications of where solutions to the challenges can 

be found, similar as it was proposed by Mukuni (2019), who emphasised the role of national 

governments and development partners in meeting the key challenges.  One participant of the 

eLearning Africa survey stated, for example, that “the government of Tanzania has invested in 

supporting ICT development by putting a fibre optic cable to most parts of the country. The 

aim is to improve, among other things, application of technology in education“ (eLearning 

Africa and EdTech Hub, 2020, p. 53). 

Regarding the utilisation of adaptive learning at OUT, the participants were at large optimistic. 

A fast realisation and its high probability were presumably due to the lacking of practical 

experience in the adoption of adaptive technology at place, because the realisation effort of 

adaptive learning is often underestimated (Hall Giesinger, Adams Becker, Davis, & Shedd, 

2016; Mirata, Hirt, Bergamin, & van der Westhuizen, 2020). In addition, the qualitative 

responses have provided some sound arguments on why adaptive learning would be important 

for OUT, which goes in line with the participants’ wish to use adaptive learning systems at 

OUT, if it were possible. Such positive anticipation towards the utilisation of adaptive learning 

at OUT in the future corresponds with the anticipation of 85% of eLearning survey respondents 

who have believed that the current pandemic will lead to more widespread use of technology 

in education (eLearning Africa and EdTech Hub, 2020). Finally, both participants of our Delphi 

study and of eLearning Africa survey expressed their concerns on the challenges for 

marginalised groups and learners from remote areas. Indeed, as Mawere & van Stam (2019) 

concluded, technology-based learning can be successfully accepted and utilised by African 

communities, but only if it considers such topics as inclusivity and attainability of all learners.  

In the following survey rounds, we determine the relevance of all identified challenges and 

explore further the role of the regulatory and global challenges for OUT and African distance 

education. We will provide practical recommendations for policymakers and university 

managers on how to get ready for the successful adoption of technology-based learning and 

other innovative teaching approaches that fit in with the future needs of African higher 

education.  
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