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Abstract—This study reports the demonstration of the effectiveness of a 
mobile education tool (MET) that was co-designed and developed at the Col-
lege of Business Education (CBE) in Tanzania by a team of teachers, research-
ers, and a developer using the Design Science Research (DSR) methodology. 
The demonstration of the CBEMET Prototype as an artifact was done to 30 
teachers who had participated in the co-designing of the prototype phase, 3 
members of CBE management team and 20 students in Bachelor II degree pro-
gram as the observers and representative of those who will use the prototype at 
a later stage. Different sets of questionnaires were administered to the teachers, 
the members of management team and the students. The demonstration con-
firmed that it is easy to access the prototype, share learning contents, and pro-
vide education through mobile devices. Nonetheless, teaching materials pre-
pared for testing the prototype were insufficient and thus needed improvement. 
Furthermore, teachers and observers proposed for more options to the prototype 
such as the inclusion of timetable, alerts of events like examination dates, and 
news on innovation activities. The feedbacks from the participants have thus 
been considered to reduce errors in the usage of the prototype before its final 
deployment.  

Keywords—Mobile education tool, demonstration, evaluation, Design science 
research, CBE, Tanzania. 

1 Introduction 

The benefits of using tools in education in higher education institutions have at-
tracted several institutions in developing countries. The use of teaching aids improves 
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achievement and success of students. Without teaching aids, learning processes will 
be poor and less effective. ICT technology is among the key aids in teaching and 
learning processes being advocated in developing countries like Tanzania [1], [2]. 
Information and communication technologies (ICTs), in particular, have changed the 
way education is delivered, consumed, transmitted, and applied by both teachers and 
students [3], [4]. Electronic learning (e-learning), for instance, enables access to dis-
tant educational resources, which enhances innovation in teaching and learning in 
higher education sector [5]. Kukulska-Hulme, [6] writes that the use of tablets, 
smartphones, and portable device assistants (PDAs) with wireless internet connections 
have extended the e-learning and enabled the teaching and learning to take place an-
ywhere anytime ubiquitously [6].  

The design and development of mobile education applications (mobile apps) is an 
important development in technology and education. Contemporarily, there is a pleth-
ora of mobile education applications for enhancing the teaching and learning in higher 
education institutions (Hevner et al., [7], Hevner & Chatterjee [8], and Johannesson & 
Perjons [9]). These mobile education apps solve practical problems facing both teach-
ers and students in most of the emerging economies like Tanzania, such as problems 
of accessing materials for self-learning, inadequate classrooms, shortage of teaching 
aids, and equipment in schools and rural areas, just to mention a few [12]. Oyelere, et 
al., [10], for example, designed and developed MobileEdu to help students in a Nige-
rian University to learn computer science subject and enhance their understanding.  

In Tanzania’s higher education context, efforts to use ICTs and e-learning as peda-
gogical way to the teaching and learning started about a decade ago [11], [12], [1]. 
and has been very popular among teachers and students in higher education institu-
tions in Tanzania in recent years [13], [14], [15]. Teachers and students, for example, 
use mobile devices installed with mobile apps that when accessed enables the ex-
change educational materials and share knowledge and experience.  

However, there are still challenges in using mobile education tools despite abun-
dant benefits they offer in the education and other sectors. Mtebe and Raisamo [16] 
report challenges such as the lack of Internet and lowness of Internet bandwidth, ab-
sence of policies, and lack of skills to design online materials as hindering agents to 
the success of mobile education tools for mobile learning where open educational 
resources in the focal point. Also, Grimus et al., [17] report on some of the education-
al challenges where mobile learning steps in to improve and solve the challenges so 
observed. In addition, Mtebe and Raisamo [18] report that teachers have challenges in 
preparing, organizing, and using the online open resources materials. Furthermore, 
involvement of teachers as users in defining their problems for technological solution 
has been another challenge [19]. According to Krogstie [20], IT artifacts’ design must 
involve users in all stages. Lack of the involvement of the would-be users often leads 
to the unpopularity of such artifacts, which hampers their abilities to solve the practi-
cal problems they are intended for. This implies the need to look at the way these 
applications or artifacts are designed and developed in the context in which they are 
used. In real sense one expects that the whole process from initial ideas of acquiring 
an artifact right to the design and development should be as systematic as possible. It 
is in this light that the CBEMET prototype design strictly followed The DSR frame-
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work1. DSR Framework ensures that the designed artifact is acceptable to the user 
and solves practical problems facing a certain organization or individuals. DSR 
framework, among other things, involves several iterations in the design and devel-
opment of IT artifacts for the sake of quality.  

One key step in the development of an artifact through DSR framework is demon-
stration [9]. Demonstration of an artifact before engaging it fully-fledged in the envi-
ronment provides an opportunity for checking its suitability provides a room for cor-
rections and improvement of the artifact and evades failures of the prototype in the 
actual context.  

This study therefore narrates one of the steps of DSR known as demonstration 
which is about showing the users (in this study the teachers at CBE, management 
team, and students) how the CBEMET Prototype as an artifact that has been devel-
oped functions. In this case, the artifact is initially evaluated and the feedback from 
the demonstration process is used to improve the artifact.  

Section 2 of the paper narrates the activities undertaken in the design and develop-
ment of the CBEMET Prototype. Section 2 describes the methodologies used in 
demonstrating the prototype and the initial evaluation. Section 4 describes findings of 
the study. The next two sections are discussion and conclusion, respectively. 

2 Evolution of the CBEMET Artifact 

The CBEMET Prototype was designed and developed in line with the Design Sci-
ence Research (DSR) framework. The DSR framework entails a systematic approach 
to solving practical problems through artifacts. According to Johannesson and Perjons 
[9], an artifact is an object made by humans to address a practical problem. There are 
several scholars who have described the DSR framework for example [8], [21], [7]. In 
this study, though, we had adopted the DSR framework as articulated by Johannesson 
& Perjons [9].  

Teachers at the College of Business Education had long been using traditional 
face-to-face teaching the most. The introduction of one learning management system 
in 2011 known as students and registration information system (SARIS) started an era 
of technology application in the teaching and learning at CBE. The application was 
mainly used for processing examination. However, unlimited number of bugs in the 
system would from time to time hamper access to its different functionalities. Like-
wise, many of its functionalities were either under construction or poorly performed. 
In this backdrop, some teachers at CBE who had been using SARIS reverted to nor-
mal tedious manual examinations processing. The crucial point here is that an in-
volvement of teachers in requirements definition of the application would have avert-
ed these shortcomings. It would enable the designers to deeply understand the practi-
cal problems faced by teachers in their teaching process. The use of technologies in 
the academic arena has proved be facing challenges when the users of the technolo-

 
1 DSR is well explained in Design Science Research [9], [8]. 
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gies are either reluctant or the technological solution is not addressing their practical 
problems [16]. It is therefore, important for developers of these mobile education 
applications to involve the users of the technology applications right from the initial 
stages of the technology acquisition [22]. 

2.1 Requirements definition by teachers at the college of business education 

We conducted a study with teachers to identify the requirements of teachers at the 
College of Business Education for an artifact that suits their practical problems [23]. 
Some of the identified practical problems were the lack of mobile training, mismatch 
of the teaching materials for the same courses in different campuses, crowded class-
rooms, inadequate teaching aids, and scarce resources. The study also revealed that 
most teachers at CBE had one or more mobile devices, which they were willing to use 
for teaching. 

2.2 Designing and developing the CBEMET prototype  

The design and development of the CBEMET Prototype followed the problem ex-
plication stage which was conducted at CBE. The explication exposed the need for the 
mobile training application and the need for proper sharing of educational materials 
by all teachers. Similar works on applying the DSR with participatory design has been 
done in Tanzania, for example Kapinga et al., [24]. Following the explication process, 
the requirements definition was done by teachers, researchers, and a developer. The 
problem explication, definition of requirements and the co-designing and develop-
ment of the CBEMET Prototype followed DSR framework by Johannesson & Perjons 
[9]. The stages followed were problem explication, requirements definition, design 
and development, demonstration and evaluation of the artifact (see Figure 1). 

 
Fig. 1. Stages of DSR framework by Johannesson and Perjons [9] applied in the 

co-design and development of the CBEMET Prototype. 
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2.3 Explication of the problem 

According to Johannesson and Perjons, [9], explicating the problem is an activity 
that is about investigating and analyzing a practical problem in a particular context. 
The problem needs to be precisely formulated and justified by proving that it is signif-
icant and of general interest even for global practice. In fact, in DSR, and according to 
Johannesson and Perjons, this is the first stage in the DSR involving the investigation 
of the practical problem at hand, analyzing it to find out if it’s worth effort to solve 
through developing an artifact [9]. The problem at the College of Business Education 
was a transition from depending on face-to-face teaching to using technologies in 
learning. This caused challenges that call for an artifact to mitigate against.  

2.4 Defining requirements 

According to Peffers et al., [21], since the problem definition will be used to devel-
op the artifact that can effectively provide a solution, it may be useful to atomize the 
problem conceptually so that the solution can capture its complexity. According to 
Johannesson and Perjons, [9], the activity that leads to defining requirements should 
outline a solution to the explicated problem in the form of an artifact and elicits re-
quirements, which can be seen as a transformation of the problem into demands on 
the proposed artifact. Defining the requirements means that the explicated problems 
are set to narrate what an artifact will have to do to solve the practical problems ob-
served. The requirements definition, in other words, is a proposal document or state-
ment that a team of developers of the artifact should follow in order to design and 
develop a real artifact. Braun et al., [25], in a bid to clarify some confusing issues 
about understanding DSR, emphasized and demonstrated that requirements definition 
is a crucial in DSR. At the College of Business Education, teachers were involved in 
defining the requirements definition for the proposed artifact. The proposed artifact 
was named the CBEMET Prototype and was intended to provide the mobile training 
to teachers and to enable them to share educational-related materials online from a 
single source. It would also enable sharing of the same educational materials across 
all campuses for the sake of quality and equality.  

2.5 Designing and developing the artifact 

Once the requirements have been revealed, what follows is a design and develop 
the artifact. In a study by Peffers et al., [21] the design and develop is the activity 3 – 
create the artifact. This activity includes determining the artifact’s desired functionali-
ty and its architecture and then creating the actual artifact. According to Johannesson 
and Perjons [9], design and develop is the third activity. The design and develop arti-
fact activity create an artifact that addresses the explicated problem and fulfils the 
defined requirements. Designing an artifact includes determining its functionality as 
well as its structure.  

The CBEMET Prototype was co-designed and developed in teamwork manner that 
included teachers of Dar es Salaam campus, one developer, and three researchers (see 
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Figure 2). The design and the development of an artifact followed the requirements 
definition by the prospective users at the College of Business Education. After design-
ing and developing the artifact, the demonstration was done to determine the func-
tionality and the structure of the artifact [9], [21].  

2.6 Demonstration of the artifact 

The demonstration of the artifact is the activity 4 in both studies by Peffers et al., 
[21]and Johannesson and Perjons [9], [21], [9]. According to Peffers et al., [21], this 
activity demonstrates the use of the artifact to solve one or more instances of the prob-
lem. This could involve its use in the experimentation, simulation, case study, proof, 
or other appropriate activity. Furthermore, according to Johannesson and Perjons [9], 
demonstrate the artifact is uses the developed artifact in an illustrative or real-life 
case, sometimes called a “proof of concept”, thereby proving the feasibility of the 
artifact  

Demonstration of an artifact being the fourth activity in DSR framework, its func-
tions as a “check point”, where prospective users get a glimpse of how the prototype 
works. During the demonstration, users assess whether the prototype can at least solve 
an instance of the problem at hand. In this backdrop, a demonstration should be done 
in a real-life setting to meaningfully asses its functions. 

2.7 Evaluation of the artifact 

According to Peffers et al., [21], evaluation of the artifact observes and measures 
how well the artifact supports a solution to the problem. This activity involves com-
paring the objectives of a solution to actual observed results from use of the artifact in 
the demonstration.  

The evaluation of an artifact is the last stage in the DSR model by Johannesson and 
Perjons [9] and is the last but one in the DSR model described by Peffers et al., [21]. 
It determines how well the artifact has fulfilled the requirements definition and the 
extent to which it has solved or alleviated the practical problem that motivated the 
research. 

During the workshop, teachers provided a proposal of a tentatively designed proto-
type menu from the scratch to be considered before a fully-fledged prototype. The 
researchers and the developer considered all ideas and requirements of the users in 
their sketches and the resulting menu for teachers was developed (see figure 2). 
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Fig. 2. The CBEMET Prototype menu 

3 Research Design and Context 

3.1 Approach 

Preparation: The demonstration process was set to be done in Block A boardroom 
at the Dar es Salaam main campus of the College of Business Education on the 20th 
September 2019. One of the conditions agreed upon was that the boardroom should 
have internet connections for the teachers to access the CBEMET Prototype using 
their mobile devices or laptops. Furthermore, items to focus during the demonstration 
were also provided to all the participants to ease their understanding of the presenta-
tion.  

Other obligatory equipment was a projector, flip chart, notebooks, and ball pens for 
the teachers to note down any discrepancy, or anything that inspired their curiosity. 

Participants: The 2 researchers, 30 teachers and a developer participated in the 
demonstration of the CBEMET Prototype. Furthermore, some 3 members of the CBE 
management team and 20 bachelor II degree students participated as observers of the 
exercise also as potential users of the prototype when fully developed as an applica-
tion. 

3.2 Demonstration method – The functioning of the CBEMET prototype 

Instructions given to all participants were as follows: 

1. Download the app into your mobile device 
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2. Start the app on your mobile device by clicking on the icon the CBEMET Proto-
type 

3. Enter username and password 
4. Proceed to navigate through different facilities found in the prototype 
5. Logout 

  
Fig. 3. The login menu of the CBEMET Prototype 

During the demonstration, the developer of the prototype was actively engaged to 
explained and respond to all technical difficulties faced by the participants and finally 
taking notes where the need of improvement was inevitable. 

The Demonstration of the CBEMET Prototype: The demonstration of the 
CBEMET Prototype involved two types of participants; 30 teachers from CBE cam-
pus in Dar es Salaam who were the performers and invited participants whose roles 
were to independently observe the processes, take notes, and provide feedback for 
improving the prototype. 

The two main activities in the demonstration of the CBEMET Prototype were: 

1. Justifying the choice of the case – This was done by explaining to the participants 
why the chosen case is representative of the problem and is challenging enough to 
offer an adequate test and  

2. Clarifying the parts of the artifact tested – This is a description of the components 
of the artifact that are used in the demonstration. 

Moreover, the checklist was provided to the participants to guide them on what to 
exactly concentrate on during the demonstration process. The design chosen for the 
demonstration was an experiment, whereby, the participants were asked to actively 
access and use the prototype according to the activities shown in Table 1. The exper-
iment design was deemed ideal for this demonstration because of its effectiveness in 
fictitious and real-life settings [9].  
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Table 1.  Focused tasks during the demonstration of the designed case 

S/No. Activities 
1. Accessing the CBEMET Prototype – as demonstrated  
2. Attending mobile education training online  
3. Uploading education materials for sharing 
4. Downloading education materials from others 
5. Logging out 

 
It was agreed that the activities mentioned in Table 1 were well set and satisfactory 

for demonstrating the functionalities of the CBEMET Prototype to participants. It was 
also agreed that the role of the observers would be looking at the functionalities of the 
CBEMET Prototype from an external perspective as free agents. The reason behind 
this agreement was that the invited guests would provide additional or extra ideas and 
suggestions that might have been overlooked in the earlier process of co-designing 
and developing the CBEMET Prototype by the teachers, researchers, and the develop-
er. 

The boardroom was set up with the local area network of the CBE and Wi-Fi to fa-
cilitate the internet to all participants with variety of devices such as desktop comput-
ers, laptops, PDAs, tablets, projector, and a flipchart.  

The Demonstration Process: The demonstration process started with the introduc-
tion session; whereby, the researcher reminded recipients about the aim of demon-
strating the artifact. The introductory note was followed by a narration of how the 
CBEMET Prototype works. Meanwhile, (teachers observed the process while taking 
notes and recording questions for clarification. 

The demonstration was followed by experiment and observation, that is, teachers 
did the experiment by focusing items in Table 1, as, the invited participants observed 
the processes and took notes. 

Demonstration of the Artifact itself: In demonstrating the CBEMET Prototype, 
two activities were undertaken: “choosing or designing a case” and “applying the 
Artifact” for demonstration. During The application of the Artifact” each activity was 
recorded. The evidence was being taken in terms of questions directed to the partici-
pants (see Table 2).  

Table 2.  Demonstrated items 

Demonstration Activity Type of Question Response 
(Yes/No) 

Accessing the Prototype Was accessing the Prototype well demonstrated?  Yes/No 
Mobile Education Training Is the availability of online learning materials evi-

dent? 
Yes/No 

Uploading materials for sharing Is uploading education materials clearly demon-
strated? 

Yes/No 

Downloading shared educational 
materials  

Have you been able to download the materials? Yes/No 
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The demonstration of how the CBEMET Prototype functions focused the activities 
in Table 2 which finally resulted into having a chance to see briefly the produced 
instances of uploaded documents which could be downloaded as well, see Figure 5.  

 
Fig. 4. The demonstration of how to upload and download educational  

contents through the prototype 

The activities in Table 2 were purposely planned for demonstration in order to test 
the intended and expected functionalities of the CBEMET. The participants were 
asked to respond “Yes” or “No” to the demonstrated activities.  

Input to the demonstration: The input to the demonstration process was the 
CBEMET Prototype which was demonstrated by the researchers and the developer 
(Figure 5). 

Demonstration of CBEMET prototype: The effective demonstration process 
starts with a well-prepared plan. In the process, both the users of the prototype and the 
environment for the demonstration was prepared. The preparation was directed to-
wards the venue with equipment, timetable of the event, which was distributed to all 
participants, and informing the participants on what they should come with for 
demonstration purposes for example, their mobile devices.  

During the demonstration, there are several ways on which can be followed in or-
der to facilitate it. Designing or choosing a demonstration case goes with looking 
what has been prepared for demonstration in terms of users and the environment 
where the demonstration was taking place.  

The activity of applying the CBEMET Prototype was the actual demonstration and 
for the users to access the prototype and start actual using it. At this point is where the 
details of how the prototype real works was being recorded even by the observers who 
could provide comments for the improvement of the prototype at later iterations.  

Output of the demonstration: The demonstration of the CBEMET Prototype, just 
like any other artifact, has output as well. The output is a proof that an artifact has at 
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least solved an instance of the practical problem. The proof was sought with question-
naire to participants please see (Figure 5). 

 
Fig. 5. Demonstration of an artifact (adapted and modified from 

Johannesson and Perjons [9, p. 134]). 

The participants were supposed to indicate their reaction to the demonstration pro-
cess by answering (Yes/No). Additionally, initial evaluation was done through focus 
group discussion to gain more insight on the functioning of the CBEMET Prototype, 
see Figure 6. 

 
Fig. 6. A narration on the working of the artifact by a developer during the demonstration 
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3.3 Initial evaluation 

The demonstration phase was reinforced by some sort of initial evaluation of the 
CBEMET Prototype. That is, the participants in the demonstration exercise were at 
the same time evaluating the prototype. They evaluated whether the CBEMET Proto-
type had in one way or another mitigated the practical problems which faced teachers 
and students at CBE. Three items were selected for the purpose of initial evaluation; 
functionality of the CBEMET Prototype, ability to facilitate the mobile training, and 
sharing of resources. To these three items, several checking criteria were listed as 
evaluation point to be evaluated using a Likert scale ranging from 1 – strongly disa-
gree to 5 – strongly agree. 

i. Functionality  
─ Ease of access of the prototype 
─ Logging in process 
─ Ease of navigation through the available facilities of the CBEMET Prototype  
─ Logging out process 

 
ii. Ability to facilitate mobile training 

─ Online access 
─ Quality of sound  
─ Quality of the training 

 
iii. Facilitation of resource sharing 

─ Uploading educational resources 
─ Availability of resources  
─ Ease of sharing – how often is feedback prompt?  

Table 3.  Initial evaluation of the CBEMET Prototype 

No. Item for Initial Evaluation Evaluation Check Score 
 

1. 

Functionality of the CBEMET Proto-
type 

Ease of access 
Login process 
Ease of navigation 
Logout process. 

Likert scale 1 - 5 

2. 
Ability to facilitate mobile Training Accessing online training 

Quality of sound 
Quality of training. 

Likert scale 1 - 5 

3. 

Facilitation of resources sharing Uploading education resources 
Facilitation of resource sharing 
Ease of sharing 
 

Likert scale 1 - 5 
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Fig. 7. Teachers checking (initial evaluation) on how the CBEMET Prototype really works 

The following section presents findings from the demonstration activities associat-
ed with the initial evaluation by the 30 teachers of CBE Dar es Salaam Campus. 

2 Findings 

This section presents results of the demonstration activities that were carried out at 
the College of Business Education where the CBEMET Prototype was an artifact. The 
analysis of the data was followed descriptive analysis method. The combination of 
data and information were obtained through a set of questionnaires distributed to 25 
respondents. The IBM SPSS STATISTICS Version 20 Software was used for analy-
sis. The overall analysis of the findings related to the CBEMET Prototype is presented 
in the form of mean score.  

The analysis is divided into two parts as follows:  

1. Demographic – Part A 
2. Initial evaluation of the CBEMET Prototype (Functionalities, Ability to facilitate 

mobile training, and Resources sharing) – Part B. 

That is, part A of the questionnaire focused demographic details such as gender, 
education level, and the department where the respondent came from. 

PART A – Demography 
18 male teachers (60%) out 30 respondents actively participated in the demonstra-

tion exercise while the female teachers were 12 (40%) please see (Table 4). 
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Table 4.  Gender of the respondents 

 Frequency Percent (%) 
Male 18 60.0 
Female 12 40.0 
Total 30 100.0 

 
The demonstration of the CBEMET Prototype involved staff from tutorial assistant 

level (bachelor’s degree) to senior lecturer level2 (PhD.). That is, senior lecturers 
were 2 (6.7%) out of 30 participants. Assistant lecturers were 26 (86.7%) and tutorial 
assistants (Post graduate diploma and bachelor’s degree) were 2 (6.7%) (see Table 5). 

Table 5.  Education levels of the respondents 

 Frequency Percent (%) 
PhD. 2 6.7 
Master’s Degree 26 86.7 
Post Graduate Diploma 1 3.3 
Bachelor’s degree 1 3.3 
Total 30 100.0 

 
Further, participants came from six different departments, namely, Accountancy, 

Business Administration, ICT and Mathematics, Legal and Industrial Metrology, 
Marketing, and Procumbent and Supplies Management (see Table 6). 

 

Table 6.  The participants in the demonstration exercise by their departments 

 Frequency Percent (%) 
Accountancy 4 13.3 
Business Administration 6 20.0 
ICT and Mathematics 4 13.3 
Legal and Industrial Metrology 5 16.7 
Marketing 5 16.7 
Procurement and Supplies Management 6 20.0 
Total 30 100.0 

 
One of the criteria used for including teachers in the demonstration of the 

CBEMET Prototype was their experience in using mobile applications. The previous 
experience would enable them to use the schema they had acquired from the previous 
applications to evaluate the CBEMET Prototype. In this endeavor, it was revealed 
most of the teachers (23 out of 30) 76% have experience in using mobile applications 

 
2 At the College of Business Education like any other higher education institution the academ-
ic position starts at tutorial assistant to senior lecturer. For those who are employed as tutorial 
assistants are normally the best students who have exceptionally passed their examination 
with flying colors and are retained. They undergo training to master’s level and PhD levels. 
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ranging from 4 to 6 years thereby making the introduction of the CBEMET Prototype 
to be not new and strange experience whatsoever (see Table 7.). 

Table 7.  Experience in using mobile related applications including education 

 Frequency Percent (%) 
1 - 3 Years 6 20.0 
4 - 6 Years 23 76.7 
7 - 9 Years 1 3.3 
Total 30 100.0 

 
During the demonstration, almost all participants wanted to know how the proto-

type works (its functionalities), how to access the prototype, it, how to navigate its 
interface and the rate of uploading/downloading materials, and whether the prototype 
generally solved practical problems which were facing students and teachers at CBE 
then. The analysis was done using a descriptive analysis whereby the mean was taken 
to be the unit of measure. The score above 3 was taken to be high and agreeable. The 
mean score of 3.0 or below was taken to be low and disagreeable (see Table 8).  

The findings showed that the access to the prototype was difficulty during the 
demonstration. Most of the participants struggled and constantly sought help with 
accessing the prototype. Similarly, the demonstrators struggled to connect and get 
access to prototype. It became evident that a construct that read “The CBEMET Pro-
totype is not well suited for the purpose of teaching and learning” received very low 
score. This indicates that even though there were some difficulties in the access of the 
prototype, generally the prototype can be used for the purpose of mobile teaching and 
learning. However, the navigation of the interface of the prototype, uploading and 
downloading educational materials scored highly. Additionally, almost all 30 teachers 
recommended the addition of more options in the prototype like timetabling, live 
chart and students’ access to the prototype. 

 
 
PART B – initial evaluation of the artifact 
This part narrates about a quick evaluation of the artifact following the demonstra-

tion. It is termed as a quick evaluation because the participants had to work with the 
artifact after the evaluation and compared to what they were expected to see on the 
working of the artifact during the workshops prior to demonstrations. The evaluation 
was done in terms of the functionality of the artifact, its ability to facilitate training 
through mobile devices, and facilitation in sharing of education resources. Table 8 
shows the quick evaluation of the artifact in terms of functionalities of the artifact. 
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Table 8.  The first part is the evaluation on the functionalities of the artifact (N=30) 

 Mean Std. Dev. 
Access the CBEMET Prototype is difficult and complicated 3.1333 1.04166 
The CBEMET Prototype has adequate facilities and capabilities to support mobile 
teaching 3.8333 .83391 

The interface of the CBEMET Prototype makes it easier to navigate through 
different services available in the prototype 3.6667 .88409 

The rate of uploading and downloading educational materials through the 
CBEMET Prototype are satisfactory 3.7333 .98027 

The CBEMET Prototype is not well suited for the purpose of teaching and learning 2.4333 1.25075 
The CBEMET Prototype needs more options such as timetabling, live chart, and 
students’ access 4.8333 .37905 

 
One of the identified main practical pedagogical problems facing teachers at CBE 

was the lack of mobile training for teachers and students. The challenge at this point 
in time was how to deal with online training, how to prepare suitable materials for 
sharing online through a mobile education application, and how to implement an 
effective mobile teaching. According to the findings from the demonstration, some 
improvement should be done to the prototype to effectively meet these objectives. For 
example, the demonstrated proved that video lessons lacked creativity and were seem-
ingly inappropriate. In addition, supporting illustrations were not that good and sound 
was not clear. The elements thus had high mean score to the negative statements (i.e. 
from Mean=3.8667) see Table 9. The participants thus suggested for the improvement 
of the online courses to the model of Cousera courses, which combines variety of 
courses and certificates online. Coursera has been successful in offering professional 
certificate programs online [26]. Further, the construct that read, “The CBEMET Pro-
totype is well suited for mobile teaching” received very low score (Mean=2.4333), 
which suggests that if well re-designed to deal with the shortcomings CBEMET will 
surely help in mobile pedagogy mission at CBE. 

Table 9.  In bThe facilitation of education through mobile devices 

 Mean Std. Dev. 
The video lessons on the CBEMET Prototype are inappropriate and are hard to 
understand 3.8667 .62881 

Supporting illustrations in the mobile training are inadequate and difficult to 
understand 4.0000 .64327 

The quality of sound is poor such that one cannot follow what is being narrated 
easily 4.2000 .80516 

The CBEMET Prototype needs more options to enable online training in the 
model of Cousera courses which are very successful 4.8333 .37905 

The CBEMET Prototype is not well suited for mobile teaching 2.4333 1.25075 
 
Another crucial issue was the fact that CBE has four campuses at different geo-

graphical areas. As a result, a mismatch in teaching notes, syllabus, examinations and 
so forth was reported across the campuses. That is, the same subject for the same level 
(certificate, diploma, bachelor, and masters) would be taught using different materials 
and in different intensity. The problem implied the need for an application that would 
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enable the smooth sharing of educational-related materials among the four campuses 
to ensure academic excellence and quality education. Consonantly, the demonstration 
showed that CBEMET facilitates downloading educational materials quite satisfacto-
rily. However, uploading of materials appeared difficult (see Table 10). The demon-
stration revealed that CBEMET effectively facilitates sharing of materials through 
“Shared Contents” folder. The sharing of educational materials thus received positive 
responses from the participants who could at least get a glance of how the prototype 
could provide when all the feedback of the demonstration for the improvement has 
been worked out. Remember, in the DSR framework, the process is iterative such that 
after the demonstration, the re-designing and development can be done to accommo-
date the changes. 

Table 10.  Sharing of educational contents through the artifact. 

 Mean Std. Dev. 
It is not easy to upload education resources through the CBEMET Prototype  3.0667 1.11211 
It is easy to download education resources through the CBEMET Prototype if 
the Internet is good, otherwise it is difficult 4.4000 .49827 

There are abundant different education resources to access through the 
CBEMET Prototype 4.1667 .59209 

Sharing of educational resources through the CBEMET Prototype is encourag-
ing 4.2333 .62606 

Whenever I browse shared learning content through the CBEMET Prototype, I 
come across new and interesting education materials 4.5333 .68145 

3 Discussion 

The CBEMET Prototype was demonstrated to teachers who had participated in its 
co-design and development. The goal of the demonstration stage was to check out if 
the artifact solved some of practical problems identified in the context in which it is 
applied. The demonstration was preceded with agreement by all parties on what to 
evaluate and what to evaluate. It included several activities such as accessing, upload-
ing, and downloading documents. All activities were being recorded to determine 
aspects of CBEMET Prototype which are effective. The demonstration of the 
CBEMET Prototype revealed to teachers that some of their practical problems they 
were facing can be minimized through the prototype. The participants were very hap-
py with “Shared Contents” folder which enabled uploading and sharing documents 
quite successfully (see Figure 9). Nonetheless, the demonstration revealed that some 
aspects of the prototype such as training videos and quality of sound needed im-
provement.  
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Fig. 8. Students witnessing the sharing of education contents during the demonstration 

The results of the demonstration of CBEMET Prototype show that that the proto-
type matches Ford et al’s., mobile education tool known as MobilEd tool [27] . Mo-
bilEd, this is a mobile education prototype which enables learners to capture infor-
mation, take photos, record, store, compile slides for presentations and send them to 
the MMS’ing to the server for sharing. Further, it is in line with Solomon et al’s., [10] 
MobileEdu which successfully helped students in a Nigerian university to learn com-
puter science subjects and was tested and demonstrated in real-life settings as was 
done with the CBEMET Prototype.  

Limitations of the study: The co-designing, development and demonstration of 
this prototype involved only 30 teachers. A reliable demonstration and initial evalua-
tion would need a larger sample, which means that this demonstration serves only as 
pilot. Likewise, members of a students’ organization body known as College of Busi-
ness Education Students’ Organization (COBESO) were invited as the potential users 
of the CBEMET Prototype but due to tight examination schedules they did not attend. 
The failure to attend of the COBESO members was a big blow as one of their tasks is 
to oversee the students’ affairs and the exercises of demonstration of the prototype 
would have given them good ground in case of any pedagogical problems to students’ 
in using the prototype. Further, demonstration and evaluation of the prototype was 
limited to one campus only of Dar es Salaam. In the future the demonstration and 
evaluation of the prototype will be done in all the four campuses to get a wider and 
more concrete overview of the prototype. The representative feedback will thus in-
form the improvement of the prototype into a fully-fledged mobile education applica-
tion. 
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4 Conclusion 

The demonstration of the CBEMET Prototype to teachers at CBE achieved three 
main milestones. Firstly, it successfully employed DSR framework in the description 
of iterative stages of developing artifacts. Secondly it involved teachers in counter-
checking of the effective of the prototype in solving the problem it was intended for. 
Thirdly, it provided a chance for improving the prototype in the coming iterations. 
The CBEMET Prototype is thus a proof that the use of mobile education applications 
in enhancing pedagogical activities in higher education institutions in Tanzanian is 
gaining momentum. The mobile learning (M-learning) facilitates teaching and learn-
ing everywhere and any time regardless of geographical location. This tremendous 
development in the education sector is attributed to the abundance of mobile opera-
tors, availability of internet (wired and wireless) and affordability of mobile devices 
to most teachers and students. As put forward by Shah, et al. [28], advanced technolo-
gies and mobile devices the implementation of M-learning can lead to innovative 
instructors and students with competitive standing with developed countries. 
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