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Abstract - Nations are making huge investments to ensure 

that their citizens receive the education so that they can 

contribute to different aspects of development of a 

country.  Despite the investments in education in many 

countries, researches show that there is need to improve 

the quality of education offered in tertiary institutions. To 

improve the quality of education offered institution of 

higher learning need to consider approaches that place 

students at the center of the learning process. One such 

approach is to use mobile application-aided collaborative 

learning. Mobile application-aided Collaborative learning 

promises great benefits to students and institutions. 

However, to successfully implement mobile application 

aided collaborative learning, it is important to determine 

if students are ready to use it. In this paper,  we use the 

Unified Theory of Acceptance and Use of Technology 

(UTAUT) to determine the key factors that should be put 

in place for collaborative learning to be used successfully. 

The main contribution that this paper makes is that, it 

identifies the factors that Copperbelt University needs to 

work on so that collaborative learning can be used more 

effectively.  

Key Words – Collaborative Learning, Collaboration, 

Cooperative Learning, mobile learning (m-learning), 

Computer –aided learning, electronic learning (e-learning) 

I. INTRODUCTION 

Education is very important in the development of any nation. 

Nations are making huge investments to ensure that their 

citizens receive the education so that they can contribute to 

different aspects of development of a country. For example, 

the Australian government increased funding to the education 

sector to increase the number of young adults (from 25 to 34 

years old) holding a qualification at bachelor level or above to 

40 per cent by 2025 [1].  The World Bank also identifies that 

many countries are making huge investments in education [2]. 

Despite the investments in education in many countries, the 

World Bank group in their framework paper identifies that 

there is need to improve the quality of education offered in 

tertiary institutions [3]. The group argues that hundreds of 

millions of children cannot read or write despite them having 

attended school. The situation is particularly worrying in Sub-

Saharan Africa, where almost 90 per cent of students do not 

have the minimum skills in reading and writing [4]. Anim and 

Mensah [5], argue that tertiary institutions in Sub Saharan 

Africa have not kept pace in terms of the quality of education 

they provide and in all parameters, the service delivered by 

them falls short of the perception of the students. Uplanner [6] 

identifies personal difficulties, academic difficulties, attrition, 

loss of interest in the program or subject area and 

dissatisfaction with the university experience, quality of 

curriculum or teaching as some factors contributing to 

students perceiving the education services they are receiving 

as being of poor quality.  Academic difficulties include lack of 

academic preparedness, weak academic knowledge or specific 

study skills. Personal difficulties include health, financial, 

family and problems to fit in or making friends.   

Educators have also identified the need to improve the quality 

of education services offered to their students. Researches are 

now being done on various tools and approaches that can be 

used to improve student performance and the quality of 

education offered rates in tertiary education [7, 8]. These 
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approaches and technologies have different emphasis, some of 

them emphasize on active learning, improvement of 

collaboration among learners and educators, mobile learning 

and adaptive learning, among many others. These approaches 

and technologies promises many benefits to the users. 

However, the successful implementation of a technology 

largely depend on the willingness of users to adopt and use the 

technology in the learning process [6] [9]. In this paper, we 

seek to identify the key factors the adoption of a mobile 

application in mobile application aided collaborative learning. 

The specific objectives of this paper are: 

 To raise awareness of collaborative learning 

 Identify the factors that contribute to successful 

collaboration in education 

 Identify the main/critical factors that affect the 

adoption of mobile application in collaboration 

 Determine the willingness of students to use 

collaborative learning applications 

 

The rest of the paper is organised as follows: in section II, we 

review literature on similar work, in section III, we describe 

the methodology used in the research, in section IV, we give 

the findings and analysis of the findings and in section V, we 

give the key implications of the research findings and section 

VI concludes the paper. 

 

II. LITERATURE REVIEW 

 

a. Definition of collaborative learning 

Curtin University [10], defines collaborative learning as, 

“Collaborative learning is an educational approach that 

involves groups of learners working together to solve a 

problem, complete a task, or create a product.” This learning 

approach is based on the idea that learning is a social activity. 

That is, it is done taking into account the behavior of others 

and how they will be affected. Collaborative learning occurs 

through active engagement among peers, either online or face-

to-face. The students are at the centre of the learning process. 

They interact with their peers to come up with solutions [11].  

b. Key components of collaborative learning 

Collaborative learning activities usually take place outside the 

classroom where there is very little guidance from the educator 

or instructor [12]. This means that, instead of looking at 

students only as recipients of knowledge, they are looked at as 

the creator of the knowledge. Sumtsova, et al [13], argues that 

collaborative learning activities are more productive when 

there is good social rapport among the group members. If one 

is able to interact with other group members, they will be able 

to express their ideas clearly. Amara, et al [14], further argues 

that, it is important to pay attention when forming 

collaborative learning groups, as this will determine the 

efficiency of the learning.  

c. Benefits of collaborative learning 

Collaborative learning approach offers great benefits to the 

learners. Curtin University [10] argues that, collaborative 

learning activities creates opportunities for students to learn 

how to work cooperatively and support each other. They 

further state that, it allows the student to develop interpersonal 

skills required in the corporate world. The learning approach 

also promotes critical thinking among the learners [15]. 

Dilshad [16] also adds that collaborative learning helps the 

learners to cultivate effective cognitive approaches that be 

used in social interaction. Collaborative learning also 

promotes positive interaction between members from different 

cultural and social backgrounds [17]. Curtin University [10], 

argues that online collaboration brings additional benefits of 

flexibility, managing student participation and behavior and 

student autonomy. Collaborative learning mitigates learner 

isolation, which is one of the problems affecting student 

performance and ability to continue with their education [6]. 

d. Challenges affecting online collaborative learning 

To successfully implement computer-aided collaborative 

learning, there are some key issues that need to be resolved. 

Some of these issues include communication challenges and 

individual accountability [12, 18]. This often leads to students 

being frustrated [19]. This is especially true in developing 

countries where there are still challenges with internet 

connectivity. To successfully conduct collaborative learning 

using computing devices, the participants should be able to 

have in-depth discussion and participate as openly as possible 

[20]. Internet connectivity challenges would hamper effective 

collaboration in learning [21]. 

The issue of individual accountability is very important to 

build trust in online collaborative learning [18]. 

Accountability entails that each participant in the 

collaboration must play their role in the group work. However, 

if, some participants are not faithful in their roles, the other 

participants tend to pull out of the collaboration. Dilshad [16], 

argues that self-discipline, self-direction and self-motivation 

are the key abilities that must be prioritized by learners if they 

are to participate and benefit from collaborating online. They 

need to pay attention to every detail in order 

to evaluate given evidences and find out if those evidences 

actually relate with a 

conclusion. 
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e. Research on Online and mobile collaboration 

tools 

There have been a number of researches that have been done 

on collaboration tools and their use in education. Zhu [22] 

identifies that features of organizational cultures are important 

when deciding which collaboration tool to use in online 

collaborative learning. Research findings by Zheng, Niiya and 

Warschauer [23] support Zhu’s conclusion. Redes [15], argues 

that the institutions find it challenging to incorporate online 

collaboration in their blended classroom. This is largely due to 

different teachers’ perceptions of and responsiveness to 

innovation and the implementation of technology-enhanced 

innovation. 

There is growing support for using mobile applications in 

learning. Cheong, Bruno and Cheong [24], for example, argue 

that, “there is little room for collaborative learning in the short 

time frame of a lecture.” This makes it imperative that mobile 

devices-based collaborative learning a necessity in education. 

Gikas and Grant [25], explain that most students are eager to 

use mobile learning applications.  

 

III. RESEARCH METHODOLOGY 

 

a. Theoretical Framework 

In this research, we have used the Unified Theory of 

Acceptance and Use of Technology (UTAUT) framework to 

identify the key factors affecting the adoption of mobile 

collaboration tools in education. This framework was 

developed by Venkatesh et al. in 2003 [26]. The model 

identifies four direct determinants of behavioural intention and 

use behaviour. These determinants are performance 

expectancy (PE), effort expectancy (EE), social influence (SI) 

and facilitating conditions (FC). Performance expectancy 

refers to the expected functionality of the system [27]. The 

students would be willing to use a technology if they can 

identify the benefits (functionalities) that the technology offers 

them. Effort expectancy refers to the amount of effort required 

in order for the user to get the expected results. Students would 

use a technology if it will not require too much effort from 

them. Social influence states that students would use a 

technology if influential people in their lives (for example, 

fellow students, lecturers, et. cetera) are using the technology. 

Facilitating conditions refers to the facilities required to 

successfully use a technology. The conditions required to use 

mobile application-aided collaborative learning include 

internet availability and owning a smartphone. These four 

variables (PE, EE, SI and FC) directly affect intention to use a 

technology. The variables: age, gender, experience and being 

voluntary affect the usage of a technology.  UTAUT variables 

were adopted as measures to evaluate the students’ willingness 

to use mobile application-aided collaborative learning. Figure 

1 shows the UTAUT framework.

 

 

Figure 1UTAUT Model 

 

Research Hypotheses 

 

 

 

 

Our hypotheses were: 
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a. Hypothesis 1: Performance expectancy (PE) has positive 

effect on behavior intention to use collaborative learning 

mobile application 

b. Hypothesis 2: Effort expectancy (EE) has positive effect 

on behavior intention to use collaborative learning 

mobile application 

c. Hypothesis 3: Social influence (SI) has positive effect on 

behavior intention to use collaborative learning mobile 

application 

d. Hypothesis 4: Facilitating conditions (FC) has positive 

effect on use behavior intention to use collaborative 

learning mobile application 

e. Hypothesis 5a-d: Gender has a moderating effect on the 

positive effects of PE, EE, SI, and FCs on behavior 

intention 

f. Hypothesis 6a-d: Age has a moderating effect on the 

positive effects of PE, EE, SI, and FCs on behavior 

intention 

 

 

 

b. RESEARCH DESIGN 

A research design is a plan used by a scholar to obtain research 

participants and to collect information. The research design of this 

study is exploratory in nature. An exploratory research is carried 

out when earlier studies to refer to are limited. This design is 

useful for this study because it explores the factors students at 

Copperbelt University look for when deciding whether to use 

mobile applications in collaborative learning.  

c. Participants 

Copperbelt University (CBU) has over 10,000 students. Carrying 

out a study of the whole population was not realistic; a sample of 

the population was therefore taken. In carrying out the study, two 

(2) survey questionnaires based on the UTAUT model were used 

in collecting the data from students at CBU for the research. The 

first survey involved 709 students drawn from the seven schools 

at CBU. The survey concentrated on profiling the students at 

Copperbelt University and determine if they would be happy to 

use collaborative learning tools [28]. A follow- up survey 

involving 441 students from 3 schools at CBU was done. The 

follow-up survey concentrated  assessing the key factors students 

look for in collaboration mobile application. The items in second 

questionnaire related to the four direct determinants in the model. 

Using the questionnaire, we were able to collect students’ opinion 

of collaborative learning, their confidence in it and their 

willingness to use a collaborative learning mobile app, if it was 

developed.  Table 1 gives a demographic details of the 

respondents. 

 

Table 1 Cross tabulation of the respondents year of study 

and their gender 

 

IV. RESULTS 

In the first survey, 900 questionnaires were distributed and 709 

Students from seven (7) schools and from the Directorate of 

Distance Education and Open Learning responded. In the follow 

up survey, 600 questionnaires where distributed and 441 students 

from three (3) school responded. The results below show the 

responses from the respondents. 

 Mean scores and standard deviation of each item in 

the questionnaire related to the research model 

constructs 

Table 2 shows the mean and the standard deviation of each item 

related to the research model constructs. In the questionnaire, the 

Likert scale was used, where 1 represented strongly agree, and 5 

stands for strongly disagree. As it can be seen from the table, 

average for performance expectancy (PE) is close to 1. This 

means that students, believe that using collaborative learning will 

improve their performance. The average of effort expectancy 

(EE) is close to 1. This means that, students believe, the effort 

required This means that students believe that using collaborative 

learning application will reduce the effort they need to put in to 

communicate with their peers. Social Influence (SI) average is 

also close to 1. This means students believe that most of their 

peers are already using mobile applications in collaborative 

activities.  The average for the facilitating conditions is close 3. 

This means that most, students feel that, the facilitating conditions 

are not always available. Most of the respondents cited that Wi-

Fi is not always available. The behavior intention to use (BI) has 

an average close to 2. This means, students agree that they would 

be happy to use mobile collaboration tools. 
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Table 2 Mean scores and standard deviation of each item in the questionnaire related to the research model 

constructs 

Descriptive Statistics 

Variable Minimu

m 

Maxim

um 

Mea

n 

Std. 

Deviation 

PE: The degree to which students believe the system 

will help them collaborate better with peers 

   

I. Apps are easy to use in communication 1 5 1.60 .641 

EE: The degree to which students believe that ease is 

associated with the use of the system 

   

1. The skills needed to use collaborative 

learning tools are easy to develop 

1 5 1.89 .769 

SI: The extent to which students believe their peers are 

using mobile applications in collaborating  

   

1. Classmates use Apps in 

Communicating 

1 5 1.78 .695 

FC: The degree to which the student believe they have 

the needed organizational and technical infrastructure 

exist to support use of collaboration tools 

   

1. I have needed resources (smartphones, 

internet connectivity, etc)  

1 5 2.18 1.068 

2. I have necessary knowledge needed to use 

collaborative learning tools 

1 5 1.83 .746 

BI to use: The Degree to which an 

individual intends to use collaborative 

learning tools 

    

1. Mobile apps fits my lifestyle 1 5 2.14 .912 

PE: Performance Expectancy, EE: Effort Expectancy, SI: Social Influence, FC: Facilitating 

Conditions, BI: Behavior Intention, std deviation: Standard deviation 
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 User confidence in collaborative learning 

Tables 3 and figure 2 show the confidence that students in 

different years of studies have in collaborative learning 

activities. As it can be seen from the table and figure, most 

undergraduate students have confidence in collaborative 

learning. In addition, we can also observe that the confidence in 

collaborative learning activities increases as students progress 

in their studies. Table 3 shows the confidence that students in 

different age groups have in collaborative learning. We can 

observe that students in all age groups have confidence in 

collaborative learning.  

Table 3Confidence in collaborative learning activities 

 

 
Figure 2 Confidence in collaborative learning activities 

Table 4 Age of the respondent * Confidence in group academic 

activities Crosstabulation 

Age of the respondent 

Confidence in group 

academic activities 

Total Yes No 

Below 25 519 90 609 

25-29 37 6 43 

30-35 31 1 32 

Above 35 19 2 21 

Total 606 99 705 

 Ways of conducting collaborative learning 

activities 

 

It is very clear that much of collaborative learning done face to 

face. That is, all the participants are in the same location (see 

figure 4). The reason why this is the most preferred way of 

collaboration is that the participants in the collaboration 

respond immediately a concern is raised. 

 

Figure 3 Ways in which collaborative learning is currently 

being done 

 

 Uses of mobile applications in education 

 

Figure 5 shows the academic activities that are currently being 

done using mobile application. The figure shows that most 

students (about 60%) are using mobile applications to conduct 

group discussions, share study materials and share 

announcements. Other students are using mobile applications to 

share class announcements, study materials or engage in class 

discussions.  

 

 
Figure 4 Activities done using mobile applications 

 

First Year, 
84.59%

Second 
Year, 

85.43%

Third 
Year, 

88.54%

Fourth or 
Fifth year, 

89.61%

0 1 2 3 4 5

Confidence in Group 
work

Confidence in Group work
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 Effectiveness of existing mobile application used in 

classes 

Figure 6 shows effectiveness of existing mobile apps being used 

in classes. Most respondents either feel the current applications 

are very effective (31.9%) or slightly effective (50.3%). The 

main weakness that was pointed out by students was that most 

applications (especially social interaction applications) were 

not designed to be used for educational purposes. Applications 

designed for educational purposes should allow students to 

share study material, allow them to research and engage in 

academic discussions. The students pointed out that they are 

unable to share study materials on most of the applications. 

 

Figure 5 Effectiveness of mobile applications used in classes 

 Willingness to use collaborative learning app if 

developed 

Figure 7 shows that almost all the students would be willing to 

use a collaborative learning mobile app if it was to be 

developed. It can be observed that almost all the responded are 

willing to use a new collaboration app if developed. This is true 

even for those students who feel the apps currently being used 

are very effective as can be observed from table 4. 

 

 

Figure 6 willingness to use new collaboration apps if 

developed 

 

Table 5 cross tabulation of the Effectiveness of apps currently 

being used in schools and willingness to use new app if 

developed 

 

 Desired features in collaborative learning 

applications 

 

The respondents identified the following features that should be 

included in applications developed to assist in collaborative 

learning. 

1. The application should allow the students to share 

study material. 

2. The application should ensure that the discussions 

conducted and materials shared are strictly academic. 

3. Allow students to view the study material offline. 

4. The application should allow the students to chat with 

a tutor if they fail to grasp a concept. 

5. The application should allow students to have voice 

conversations. 

6. The cost of communication using the application 

should be affordable. 

 

 

V. STUDY IMPLICATIONS 

 The results indicate that most undergraduate students 

(around 87%) prefer to collaborate in their academic 

activities as opposed to working in isolation. 

Institutions should consider structure their education 

programs in a way that encourages student 

collaboration. 

 Most students are using instant messaging applications 

such as WhatsApp to collaborate with their 

classmates. This is a clear indication that students have 

seen benefits in the use of mobile applications-aided 

collaborative learning.  This is further supported by the 

fact that most of the students responded that they are 

willing to use mobile applications in collaborative 

learning (see figure 7). 

 The telecommunication facilities provided by the 

university should be improved to encourage more 

students to use mobile applications-aided 

collaborative learning.  

 Most social networking application have enable 

students to interact. However, they lack features to 

effectively function as mobile learning applications. 

To effectively function as a mobile learning tool, an 

application should ensure that students are not 

distracted with non-academic matters at the time they 

are studying. In addition, the application should allow 

students to study note and take assessments. The 
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application should also analyse the student 

performance and offer remedial suggestions [29, 30, 

31]. 

 There is need to design collaborative learning 

applications that overcome the challenges of social 

networking applications identified in the previous 

point. 

 Although collaborative learning is done in informal 

settings with no supervision from the educators, 

students would like the intervention of the educators 

in case they fail to grasp a concept.  

 

 

VI. CONCLUSION 

In this research, we used the UTAUT framework to determine 

the willingness of students at CBU to use mobile application-

aided collaborative learning. According to the UTAUT 

framework, the acceptance and use of a technology will depend 

on four variables, namely, performance expectance, effort 

expectance, social influence and facilitating conditions. In this 

research, we have identified that students are aware of the 

services they can get from mobile application aided 

collaborative learning. We have also determined that the effort 

required to use mobile applications in collaboration is minimal. 

In addition, we have also established that most students and 

lecturers are using mobile applications to interact with students. 

This satisfies the third variable (that is, Social Influence) in 

UTAUT. Finally, we have also established that the facilitating 

conditions for the use of mobile applications in collaboration 

are available.  

Since the necessary factors for the use of mobile applications in 

collaborative learn are available, as it has been observed from 

the data collected in this research, there is growing interest in 

collaborative learning activities among students. Educators 

need to consider increasing the use of collaborative learning in 

higher education as it encourages students to improve their 

understanding of the material and to develop social skills that 

would help them excel in their education and their chosen 

careers. Developers of mobile learning applications should 

ensure that the tools they design contain all the features required 

for effective collaboration in learning. 
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