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ABSTRACT 

 Cloud based system in learning has become an important feature in 

educational system. More and more educational facilities are now employing 

electronic learning and mobile learning technologies to provide a better and more 

effective learning experience to learners. Despite a number of studies that explain 

the collaborative learning experiences’ influence on technology, there is a lack of an 

integrative view that explains the influence of collaborative learning experience on 

the cloud-based mobile learning behavioural intention. This paper aims at filling 

this gap and research by developing an integrated conceptual framework for the 

adoption of cloud-based mobile learning system in higher education. The findings 

of this research will have important implications and great value to the research 

community, higher education and ICT providers, in terms of formulating better 

strategies for cloudbased mobile learning adoption and to support teaching and 

learning in Higher Education in the developing countries 
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Introduction 

 With the advancement in the field of information and communications 

technology (ICT) the traditional methods of learning are being complemented by 

the modern ones. One of such modern method of learning is the “Cloud education” 

(Wang & Ng, 2012).  In most of the educational institutions, classrooms are now 

equipped with electronic learning (e-learning) and mobile learning (M-learning) 

leading to a better and more effective learning experience. In addition to classroom 

effectiveness, the mobile learning system allows the students to learn anywhere 

regardless of the location (Galih, 2003). While the mobile learning system has many 

advantages, it has some drawbacks also. A major drawback of mobile learning 

system is power and storage limitation. The limited storage available to students in 

mobile devices limits their access to educational material (Galih, 2013). This issue 

can be resolved by using cloud. In cloud system, the user data and/or applications 

can be stored on internet in a central location and can be easily accessed anytime 

using a browser (Blain, 2012). The use of cloud system to store data at a remote 

location not only helps in solving storage issue but also secures the data in case the 

mobile device containing the data is corrupted or lost 

 Cloud learning can be defined as “a shared pool of learning courses, digital 

assets and resources, which instructors and learners can access via computers, 
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laptops, IP-TVs, mobiles and other portable devices” (Wang & Ng, 2012; 149). 

With the cloud system, learners can connect to internet and use the resources online 

any time anywhere. Wang and Ng (2012) have defined the four characteristics of 

cloud learning; storage and sharing, universal accessibility, collaborative 

interactions, learner centered. Storage and sharing provides infinite storage capacity 

and the resources stored over internet can be shared by different users. Universal 

accessibility allows the users across different regions, different platforms to access 

the same data and resources. Collaborative interactions enable users to build 

common knowledge through these interactions. Learner centered characteristic 

mean that learners can choose the resources that are suitable for them and keep 

track of their learning progress. 

 The understanding of individual acceptance and use of information 

technology is one of the most matured areas in information systems research. 

Different theoretical models have been employed to explain technology acceptance. 

Among various adoption models, Unified theory of acceptance and use of 

technology (UTAUT) (Zhou et al. 2010, Cruz eta. 2014, Ramayasa & Bali, 2015) 

are widely adopted to explain factors for technology acceptance. UTAUT was 

originally developed to explain employee technology acceptance and use; it will be 

critical to examine how it can be extended to the context of learning in cloud based 

system.  

 While there have been studies to explain the collaborative learning 

experiences’ influence on technology mediated learning environments (Brusilovsky 

& Vassileva, 2003; Chen et al., 2005, Dahlstrom2012, Luna et al. 2015), there is a 

lack of an integrative view that explains the influence of collaborative learning 

experience on the cloud-based mobile learning adoptionas moderating factors.  

 Therefore, the objective of this paper is to develop a research framework for 

the adoption of cloud-based mobile learning system in higher education in terms of 

the effects of collaborative learning have on learners in acceptance stage. The 

question raised in this paper is “How collaborative learning experiences moderate 

acceptance of cloud based mobile learning in higher education?  Bringing an answer 

to this question would allow academics to introduce mobile devices, explore and 

asses learning opportunities. The aim of this study is to shed light on this research 

question, and to formulate a starting point of cloud based mobile learning 

acceptance in higher education. 

 The remainder of the paper is organized as follows. In section 2, introduce 

the relationship between cloud based mobile learning & collaborative experiences. 

Section 3 discussed the relevant theoretical framework. In section 4 described the 

research model. Section 5 discussed the proposed research hypotheses. Finally, 

conclusion and further work in section 6.  

 

Research Background 

 Since last few years, cloud based mobile learning has been implemented 

and since then it has been studied and researched by many scholars. Rao et al. 

(2010) have analyzed the impact of cloud computing through mobile learning, Zhao 

(2010) contributed by coming up with a cloud computing technology using a 

smartphone software. Lim et al. (2015) employed quantitative approach in an 
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exploratory study to find the benefit and challenges of using cloud computing in 

Swedish schools. The findings indicated that the main benefits of cloud computing 

are the ability to allow learners to access data and software anywhere as long as 

there is Internet access and the ability to facilitate sharing of learning materials and 

data. However, not every learner has access to the same facilities and resources. 

Some learners have better infrastructure and instructional materials available while 

others have difficulty in acquiring the basic learning materials (Kay et al., 2013).  

 Benson & Morgan, (2013) investigates wireless and cloud applications on 

students’ experience and ubiquitous learning at Kingston University, UK. They 

have successful migrated to mobile virtual environment and effective use of cloud 

computing. Despite the challenges of security concerns, the studies show 

successfully migration and increase access to learning among users. However, the 

study couldn’t account how cloud-based mobile learning should be used to support 

teaching and learning and what influence students to use the new technology.  

Further, Butoi et al., (2013) implemented a prototype of cloud-based mobile 

learning system application in a Romanian University. Despite some challenges 

such as links failure and limited bandwidth, the study shows students increase in 

learning, but could not account for what influenced the students 

 In a similar study, Cao et al. (2013), investigated quantitatively the 

adoption of cloud storage by students in China. The findings showed that perceived 

risks, perceived cost, personal innovativeness, performance expectancy, effort 

expectancy, social influence, and facilitating conditions affect the students’ 

adoption of cloud storage. Further, Hashim & Hassan (2015) uses UTAUT to 

investigate factors influencing individual users in universities in Iraq to adopt cloud 

based system. The survey revealed that performance expectancy, effort expectancy, 

social influence and facilitating condition are top on factors influence users to use 

the technology. In addition, Chang et al., (2016) examined how cloud-based mobile 

learning (m-learning) affects students’ perceptions of innovative environments, and 

their creative performance. A total of 123 university students served as research 

participants, and underwent either an experimental or control learning session. The 

results of the study indicated cloud-based m-learning has significant effects on 

overall perceptions of innovative environments that include features such as 

motivation from organizations, motivation from supervisors, team support, 

sufficient resources, and challenging work. 

 It appears from the literature that research on the adoption of cloud based 

mobile learning by higher education at the individual perspectives is scarce and 

limited in scope. From the existing studies, no mentioned of how collaborative 

learning experiences as a moderators of user experiences to determine whether it is 

a salient effect (Bhattacherjee, 2001 & Chen et al., 2011). Hence, this conceptual 

paper to proposedcollaborative experiences in the user adoption model to 

understand its effects. 

 

Collaborative Learning 

 In the current era, where the world has become a global place, it has 

become easier to interact with people more frequently than before. This has led to 

increased diversity in work place and therefore educational institutes now also focus 
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on preparing their students for the diverse environment in the professional world by 

making them work together in teams and peers. Collaboration becomes an essential 

competency in the current knowledge society. Collaborative learning is an umbrella 

term for a variety of educational approaches involving joint intellectual effort by 

students, or students and teachers together. Usually, students are working in groups 

of two or more, mutually searching for understanding, solutions, or meanings, or 

creating a product. 

 According to Luna et al. (2015), the collaborative work by the students 

using cloud tools achieved 90% of the process in the specified time while the 

traditional method achieved only 44% in the same time. This indicates that 

collaborative experiences can enhance learners’ style and behavioral intention to 

accept and continue the use of applications.  

 

Technology Adoption Theory 

The review of previously published literature showed that various fields 

have opted for technology adoption including IT professionals (Phaphoom et al., 

2015), organizations (Gupta et al., 2013; Güner & Sneiders, 2014), education (Van 

Der Schyff & Krauss, 2014; Lim et al., 2015). Different models have been 

presented by scholars to facilitate the understanding of the factors that affect the 

move to the cloud based system and explain the variation in the adoption. However, 

from the user perspectives the most commonly used theoretical are TAM 

(Technology Acceptance Model), TRA (Theory of Reasoned Action), TPB (Theory 

of Planned Behaviour), UTAUT (Unified Theory of Acceptance and Use of 

Technology Models (Cruz et al. 2014, Hashim & Hassan (2015, Ramayasa & Bali, 

2015). This conceptual paper aimed at extending UTAUT in order to understand 

user acceptance technology. 

 

Technology Acceptance 

 The Theory of Reasoned Action (Fishbein and Ajzen 1975) and the Theory 

of Planned Behavior (Ajzen 1991) have been used successfully to assess technology 

adoption. TRA states that there are four constructs that a user has in actual behavior 

since the behavioral intention is positively influenced by beliefs, attitude, normative 

beliefs and subjective norm. TPB states that the attitude toward the behavior, 

subjective norm, and perceived behavioral control determine behavior intention and 

in consequence behavior. Technology Acceptance Model (TAM) is an adaptation of 

TRA and proposes that the acceptance of a technology in the workplace is 

influenced by the perceived usefulness and ease of use for the technology use 

(Davis 1989). Researchers have also confirmed that these models are useful 

explaining technology adoption by teachers and students in educational contexts 

(Lai et al. 2012; Sun et al. 2008).  Further, some researchers have considered that 

technology acceptance should be studied considering more variables, for this 

reasons two more models emerged: Technology Readiness and Acceptance Model 

(TRAM) and Unified Theory of Acceptance and Use of Technology (UTAUT). 

TRAM includes individual beliefs to understand how people embrace and use new 

technologies for home and work measured by optimism, innovativeness, discomfort 

and insecurity (Parasuraman 2000). UTAUT provides a model to assess the 
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likelihood of adoption for a new technology; it emerged from eight different 

technology acceptance models (Venkatesh et al. 2003). It was formulated with four 

core determinants of intention and usage (performance expectancy, effort 

expectancy, social influence and facilitating conditions) and four moderators of key 

relationships (age, gender, experience and voluntariness of use). This model 

explains better the cloud based mobile learning acceptance compared with TAM 

since it considers individual variables that influence adoption. UTAUT has been 

used to investigate different mobile adoptions such as tablet PC (Anderson et al. 

2006; El-Gayar and Moran 2006), ML (Jairak et al. 2009), smartphones 

(Pitchayadejanant 2011; Shin et al. 2011), mobile services, (Carlsson et al. 2006; 

Cruz, etal. 2014), cloud based mobile learning (Hashim & Hashim, 2015). 

 The diversity of models for individual technology acceptance suggests the 

maturity of this topic on IS research. Acceptance models have been used in work 

context where the use of technology is mandatory. Among the technology adoption 

models, UTAUT was used to test acceptance in different time periods considering 

work and non-work contexts (Venkatesh, Thong, Chan, et al., 2011). To understand 

the consumer, use on technology an extension of the original version generated the 

UTAUT2 model (Venkatesh and Thong 2012). While UTAUT implicitly deals with 

the intention including experience as a moderator (Shin et al., 2011), it is imperative 

to considerextending the model to build this research.  

 

Research Conceptual Framework 

 A number of learning systems have been presented by researchers; 

however, none has been implemented on a large scale.  These intelligent learning 

systems can help in sharing resources among different platforms as well as enhance 

the collaborative learning services to meet the different needs of learners. The 

objective of an intelligent and effective learning system is to facilitate the learners 

with a collaborative learning environment based on the cognitive abilities, 

knowledge level, and learning objectives of the learner. An intelligent learning 

system should ideally be comprised of dynamic learning content, learning 

diagnosis, and automatic selection of learning strategies (Wang & Ng, 2012). 

However, we see a lack of these components in the learning systems that are in 

place today (Wei & Zhang, 2009).  

 Venkatesh et al., (2003) found that a UTAUT model having constructs, 

expected performance, effort expectancy, social influence, and facilitating 

conditions performs better than other models. This model was later extended by 

Venkatesh et al., (2012) to include other constructs like price value, hedonic motion 

and habit. We use this model as the basis and extend it to incorporate collaborative 

experiences in thisphase of the intelligent learning experience.  
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Figure 1: Conceptual Research Model 

The integrated conceptual framework presents in Figure 1 focuses on four 

determinants that influence the use behavior in the acceptance stage. These four 

determinants are performance expectancy (PE), Effort Expectancy (EE), Social 

Influence (SI), and Facilitating Conditions (FC). The collaborative learning 

experiences will regulate the learning efficiency achieved due to the influence of 

these four determinants on use behavior and shape the behavioral intention of the 

learner. According to the framework, after the influence of the four determinants in 

the presence of collaborative learning experiences, it will lead user to use the 

technology. 

 

Proposed Research Hypotheses 

Based on the framework presented in figure 1, the study aims toanalyze the extent 

of influence that these determinants have on the use behavior as well extend of use. 

The importance of g collaborative learning experience has already been established 

by scholars. This study intends to understand the role of this learning experience in 

motivating the user to reach the adoption. The study sets to test the following 

hypothesis: 
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Acceptance factors 

Performance Expectancy  
Performance expectancy is defined as the degree to which an individual believes 

that using the system will help him or her to attain gains in job performance 

(Venkatesh et al. 2003) 

H1: Performance expectancy has a positive effect on behavioral intention.  

 

Effort Expectancy  
Effort expectancy is defined as the degree of ease associated with the use of the 

system (Venkatesh et al. 2003).  

H2: Effort expectancy has a positive effect on behavioral intention.  

 

Social Influence  
Social influence is defined as the degree to which an Individual perceives that 

important others believe he or she should use the new system.  In mandatory 

settings, social influence appears to be important only in the early stages of 

individual experience with the technology, with its role eroding over time and 

eventually becoming non-significant (Venkatesh et al. 2003).  

H3: Social influence has a positive effect on behavioral intention.  

 

Facilitating Conditions 

Facilitating conditions are the resources, facilities and infrastructure available to 

support users in usingsystem (Venkatesh et al. 2003). In this research, availability of 

internet access will influence user adoption of cloud based mobile learning. Thus 

H4: Facilitating condition has positive influence on user intention to adopt cloud 

based mobile learning. 

H5: Facilitating condition has positive influence on the extend of use of cloud based 

mobile learning 

 

Behavioral Factors 

Behavioural Intention 

According to Theory of Planned Behavior, an individual’s behavior can be 

explained by his or her behavioral intention that refers to the individual's decision to 

perform a specific behavior in the future (Chatzoglou et al., 2009). In this model 

and consistent with the adoption theory, we expect that behavior intention and use 

would have a significant influence on cloud based mobile learning usage.  

H6: Behavioural Intentionhave direct influence on extend of use 

 

Moderators Factor 

Collaborative Experiences 

Collaboration becomes an essential competency in the current knowledge society. 

Collaborative enable users to build common knowledge through these interactions. 

It provides learner centered characteristic, that is; the learners can choose the 

resources that are suitable for them and keep track of their learning progress (Wang 

and Ng. 2012. This indicates that collaborative experiences can enhance learners’ 

style and intention to use cloud based mobile learning. Thus:  
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H7: The influence of performance expectancy on behavioral intention will be 

moderated by personalized experience on cloud based mobile learning 

H8: The influence of effort expectancy on behavioral intention will be moderated 

by collaborative experience on cloud based mobile learning 

H9: The influence of social influence on behavioral intention will be moderated by 

collaborative experience on cloud based mobile learning 

H10: The influence of facilitating condition on behavioral intention will be 

moderated by collaborative experience on cloud based mobile learning 

Conclusion and Further Research 

 This paper provides insight on how toincorporate cloud computing based 

mobile learning in to learning. This research focused on the influence of 

collaborative learning experiences on behavioral intentions during the acceptance 

stage.  Although a handful of studies have examined issues related to cloud based 

system adoption among user, many of them have been limited in scope. The role of 

collaborative experiences which is inherited in cloud based system is rarely studied 

in user acceptance factors. The framework will provide basis for the researcher to 

validate and test the hypothesis by collecting primary data from higher education 

system in Nigeria.   
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