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Abstract: The positive impact of social learning has been acknowledged in the higher education community. In a face-to-face teaching and learning environment, mobile apps and social networking services complement common teaching and learning activities by extending the interaction between teachers and students, as well as between peers. This study aims to evaluate the usefulness of social and mobile applications in higher education with respect to five domains: 1) feedback delivery; 2) instant knowledge sharing; 3) passive student engagement; 4) creative work support; and 5) real-world project support. A number of innovative uses of mobile apps and social networking sites for teaching and learning purposes have been deployed to support student learning inside and outside the classroom. The usefulness of these applications is confirmed in this research via empirical study, and the practical implications are discussed.



Introduction

	The convergence of the Internet, wireless networks, smartphones and other handheld wireless devices (e.g., tablet computers) has extended e-Learning’s capability of anywhere and anytime learning to individual learning (Motiwalla, 2007). Further advancements in wireless networking technologies (e.g., IEEE 802.11ac, high-speed 3G/ 4G networks) and Web 2.0 multimedia content sharing applications (e.g., TED Talks and YouTube) have a “disruptive” effect on education; web-based personalized and just-in-time training is now easily available to the general public at minimal or even no cost (Christensen, Horn, & Johnson, 2008). One successful example of this “disruptive” model of education is the Massive Open Online Course (MOOC) (Booker, 2013; Bornstein, 2012).
The usefulness of educational technologies begins with its effectiveness in terms of content dissemination. Interestingly, the online availability of teaching resources was once thought to be a factor in decreased classroom attendance (Billings-Gagliardi & Mazor, 2007). A number of studies, however, have confirmed that the availability of teaching and learning content online has no relationship with classroom attendance rates (Billings-Gagliardi & Mazor, 2007; Fei et al., 2013; Mark, Vogel, & Wong, 2010). Billings-Gagliardi and Mazor (2007) assert that students’ attendance of lectures is due to the opportunity of interacting with teachers and peers there, rather than it being simply to listen to the teacher presenting course content delivered in the lecture. Mark et al. (2010) report similar findings with respect to the availability of lecture capturing to university students and the effects of this on class attendance, suggesting that students generally perceive lecture capturing videos as backup for revision (e.g., before final examination) and contingency (e.g., absence due to sickness), rather than an alternative for attending classes. These studies show that students demand interactivity to support their learning processes. In reality, it is not always possible to have effective in-class interactions, especially with a large class-size lecture setting.
	With the disruptive effect of educational technologies, the wide availability of free online educational resources has transformed the focus of classroom instruction from content delivery to teacher/ peer interaction. While educational technologies play an important role in content dissemination, their usefulness in other areas is becoming more and more important. Chang, Bai, and Wang (in press) describe the interaction patterns between students and teachers in five domains: peer supportiveness (i.e., the ability to network and co-operate with each other); teacher supportiveness (i.e., the ability to discuss issues with teachers without any interruption from the teacher); teacher approachability (i.e., the attitude of teachers; treating students as peers and friends); class participation (i.e., the willingness to participate in discussion and provide one’s thoughts quickly); and learning comprehensiveness (i.e., the ability to understand the teaching content and to respond to questions). Supporting all of these interactions in a large class setting, however, is very difficult due to time constraints and the teacher-student ratio.
This study adopts an action-design research approach (Sein, Henfridsson, Purao, Rossi, & Lindgren, 2011) to examine the usefulness of social and mobile applications in supporting teacher-student and student-student interactivity as postulated by Chang et al. (in press). The objectives of this study with respect to teacher-student and student-student interactions are summarized in  \* MERGEFORMAT Table 1.

Study Objectives
Teacher-student/ student-student interactivity
e-Learning platform, social networking sites and collaboration platforms
Social and mobile applications
Knowledge sharing via real-time feedback to exercises
	Learning comprehensiveness

Class participation
Blackboard
Blackboard mobile app

	

iLearn (a platform to support real-time voting and feedback dissemination)
via mobile web browser
	Latest information and knowledge acquisition via sharing in social media 

	Peer supportiveness

Teacher approachability
Class participation
Twitter 
Twitter mobile app

	

Facebook 
Facebook mobile app
	Social interaction, encouraging student to learn 

	Peer supportiveness

Facebook
Facebook mobile app

	

Qualtrics
via mobile web browser

	

iLearn
via mobile web browser
	Creative work and promoting online presence using student digital CVs

	Class participation

Teacher supportiveness
Peer supportiveness
Learning comprehensiveness
YouTube
YouTube mobile app

	

Search Engines
via mobile web browser

	

GoogleSites
via mobile web browser

	

Google Analytics
via mobile web browser
	Real-world company project with aim of proposing mobile apps

	Teacher supportiveness

Teacher approachability
Facebook
Facebook mobile app

	

GoogleDrive
GoogleDrive mobile app
Table 1: Objectives of this study with respect to teacher-student and student-student interactivity
Specifically, our research questions are: 1) Are social and mobile learning applications useful in supporting student learning activities as shown in Table 1?; and 2) How should a teacher and learning technologist design activities and adopt these e-Learning tools or mobile applications to help students achieve learning outcomes? To investigate these two research questions, we first developed about 10 various activities and chose various e-Learning tools and their mobile apps to support interactions for knowledge building and social networking in a typical university setting with large class sizes. 
The contributions of this study are two-fold. Theoretically, user experience are evaluated to ascertain the usefulness and impact on learning effectiveness of these applications in the form of quantitative assessment, which will be of the interest to researchers. Practically, the best practices of e- and m-learning applications are presented through a series of lessons used by the teachers, which will be of the interest to practitioners.

Literature Review

The choice to use information technology (intention to use) is often determined by users’ perceptions of its usefulness and ease of use. Starting from the classical Technology Acceptance Model (TAM) (Davis, 1989), researchers have extended two important constructs leading to users’ intentions to use a system, i.e., 1) perceived usefulness (belief as to whether system use will enable the user to improve job performance) and 2) perceived ease of use (the degree of ease associated with system use).

Theoretical foundations of the Usefulness of Information Technology
In the third version of TAM (TAM3), Venkatesh and Bala (2008) suggest that the perceived usefulness of information systems is directly determined by five constructs: subjective norm (the user’s perception of other influential people’s attitudes towards his/ her technology use), image (the enhancement of the user’s status in his/ her social network), output quality (the user’s belief as to whether the system performs his/ her tasks well), result demonstrability (the tangibility of results) and job relevance (the user’s belief as to how far the information system aligns with his/ her tasks).  \* MERGEFORMAT Figure 1 shows the relationship between perceived usefulness and its five antecedents in TAM3. 
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Figure 1: Perceived usefulness and its antecedents in TAM3 (Venkatesh & Bala, 2008)

TAM3 and its precursors have been applied in various areas of educational information systems research. The meaning of some constructs has been customized to meet the educational setting. For example, “job relevance” is interpreted as “study relevance” in (Venter, Jansen van Rensburg, & Davis, 2012). Table 2 presents some examples of “study relevance” represented in a range of literature on teaching and learning.

Study relevance
Examples of system functionalities
Questioning and feedback (Chin, 2006)
	Teacher questioning

Feedback in response to a student’s correct answers
Response to a mixture of correct and incorrect answers
Response to a student’s incorrect answers
Engaging students (Burke & Moore, 2003)
	Maintaining learner interest

Relating course content to personal goals
Building satisfactory learning experience
Sharing knowledge (Tseng & Kuo, 2014)
	Building identity to enrich experience and social status

Connecting learners in the community
Sharing group resources
Learning in and out of classroom with mobility (Mueller, Wood, & De Pasquale, 2012)
	Personalizing the learning environment

Supporting “real world” learning
Providing instant access to learning and teaching resources
Integrating real-world work experience into the classroom (Conroy & Khan, 2009)
	Facilitating communication between commercial/ industrial partners, students and teachers

Providing support and feedback to students in a timely manner
Interacting with different parties effectively
Table 2: Examples of “Study Relevance” with respect to e-learning system functionalities in the literature
Research on the Usefulness of e-Learning Systems 

In the past decade, the positive impact of multimedia content on learning effectiveness has been acknowledged. Liu, Liao, and Pratt (2009) summarize the impact of level of media richness (Daft, Lengel, & Trevino, 1987) on perceived usefulness, showing that higher media richness (a combination of text-audio-video multimedia content) is associated with a higher level of perceived usefulness. Practically, the findings have been verified in teaching and learning environments: contemporary e-Learning systems support the archiving and dissemination of rich media (e.g., multimedia) resources as a standard feature. 
Research into the usefulness of different functionalities, specifically regarding the social and mobile learning domains, is still scarce. Table 3 presents some related research on the usefulness of different features in supporting effective teaching and learning.

Feature
Effectiveness on teaching and learning
Literature
Social presence
Learners who perceive greater social presence will perform better than their peers
Johnson, Hornik, and Salas (2008)
Mobile learning
m-Learning is effective in supporting  constructive and collaborative learning
Motiwalla (2007)
Feedback
Learners perform better when they have timely external feedback (e.g., from teacher and peers) available
Butler and Winne (1995)
Table 3: Summary of useful features of the social and mobile learning applications in social and mobile learning domains discussed in the literature
The usefulness of different features (or functionalities) in supporting teaching and learning activities is generally evaluated in a generic context. Most literature rarely discusses the usefulness of specific e-Learning platforms, social networking sites and mobile apps in support of teaching and learning activities. To address this research gap, this study attempts to design and adopt different applications listed in  \* MERGEFORMAT Table 1 to facilitate a specific set of teaching and learning activities relevant to those features listed in  \* MERGEFORMAT Table 2 and 3. The next section presents the research approach and methodologies of this study.

Research Approach

To assess the usefulness of social and mobile learning applications as perceived by students, we developed five hypotheses through an extensive literature review of research on good practices in higher education, as well as applications of educational technologies.

Hypotheses Development

Timely feedback is a critical element in encouraging student learning. Chiviacowsky and Wulf (2002) assert that feedback is used by learners to confirm their performance irrespective of the levels of achievement. Hwang and Chang (2011) further report that formative assessment carried out with mobile learning apps is more engaging for students, and the effectiveness of such tools should be further evaluated. Therefore, the first hypothesis of this study is formulated with respect to the usefulness (Code: CU) of social and mobile learning applications in giving immediate feedback to students’ instant responses on real-time exercises (Code: QA).

QA - Hypothesis 1 (H1): The usefulness of social and mobile learning applications is positively associated with knowledge sharing via real-time exercise feedback.

To successfully foster constructive learning within a class, a culture of sharing is necessary (Taylor, Fraser, & Fisher, 1997). Motiwalla (2007) asserts that one important application of mobile learning is the sharing of ideas asynchronously and synchronously. Therefore, a second hypothesis may be formed with respect to the usefulness of mobile learning apps in facilitating the acquisition of the latest information and knowledge through sharing (Code: LN).

LN - Hypothesis 2 (H2): The usefulness of social and mobile learning applications is positively associated with the acquisition of the latest information and knowledge via sharing in social media.

Social networking sites such as Facebook are promising tools in teaching and learning as they offer pedagogical, social and technological affordances (Wang, Woo, Quek, Yang, & Liu, 2012). The social affordance is found to have a great impact on student learning in the online environment, as learners across groups of age, ethnicity, or education level are involved in online interactions for knowledge construction or social purposes. Therefore, a third hypothesis is formed with respect to the usefulness of mobile devices in engaging student learning via more interaction (Code: SE).

SE- Hypothesis 3 (H3): The usefulness of social and mobile learning applications is positively associated with engaging students to learn via social interaction.

	Bruckman (2002) asserts that the role of educational technologies should extend beyond answering fact-based questions to fostering independent thinking and creativity. Therefore, a fourth hypothesis is formed with respect to the usefulness of social and mobile applications in influencing student creativity (Code: VM) when promoting their online presence using digital CVs.

VM - Hypothesis 4 (H4): The usefulness of social and mobile learning applications is positively associated with creative work and with promoting one’s online presence using digital CVs.

Since the early stages of computer science education, real-world company projects have been proven to encourage students as a means of enhancing their future lifestyles and employment opportunities (Goddard, 1974). Most employers demand candidates to have a strong systems orientation and a good understanding of an integrative business value-chain, as well as updated technology skills (Ehie, 2002). This applies to the successful use of contemporary web-based applications, such as blogs in business. Blogs are a powerful tool for information exchange with other online learners (Du & Wagner, 2007). Chu, Chan, and Tiwari (2012) postulate blogging as a suitable learning platform for internships across cohorts of students. This results in a final hypothesis with respect to the usefulness of mobile apps in real-world company projects (Code: PP).

PP - Hypothesis 5 (H5): The usefulness of social and mobile learning applications is positively associated with real-world company projects with the aim of designing mobile apps.

Research Methodology

Empirical research was conducted in an undergraduate class (n=140) taking the “IS4246: Digital Marketing and Customer Relationship Management” module in Fall 2012/13. Throughout the semester, social and mobile learning applications presented in  \* MERGEFORMAT Table 1 were adopted in this course to support various teaching and learning activities. The course was delivered weekly, consisting of a 2-hour lecture and a 1-hour tutorial. All students were given a mobile device for the whole semester under a loan scheme. Two Teaching assistants were invited to attend the lectures throughout the semester to ensure good communication and content consistent among 5 tutorial sessions.  \* MERGEFORMAT Figure 2 shows the teaching and learning activities involved: (a) using Qualtrics’s “heatmap” question type which provides real-time sharing; (b) using Twitter for sharing industry seminars; (c) taking photos and sharing findings in Facebook; and (d) using visualized MCQ results for feedback and real-time sharing.
Individual scores will be given based on their individual participation through online activities using iLearn, Facebook, Twitter (used in Project One – Tweeting in industrial seminars) and tutorials, inside and outside classroom activities, and also based on face-to-face participation during lectures, responses in the Q&A session during project presentation (Project Two – real-world company integrated digital marketing proposal). In addition, three challenging online quizzes on topics relevant to the course, in the format of 20-min MC, were set in week 4, 8 and 12 and immediate feedback was also shared after each quiz.
Group scores will be given based on two group projects and some group-based activities during tutorial sessions. Project One had 4% scores from individuals’ tweeting activities (individual basis) and 6% reflective summary (on group basis). Project Two requires students to work for a company from any industry. Students are required to introduce the use of mobile apps in promoting their products or services and propose them an integrated digital marketing proposal at the end of the project. Successful teams earning company endorsement and appreciation will be awarded 5% bonus in addition to the coursework.
In summary, individual and group scores will serve as an incentive for students to participate who are required to complete 3 online quizzes, 5 individual and 3 group tutorial exercises, and share during the tutorial sessions. For example, one of the outside classroom activities lasted for 3 weeks is to collect evidence of digital technologies applied in marketing discipline by taking photos in shopping malls in Hong Kong. Another example of outside classroom activity is to ask students to “follow” each other’s twitters and tweet the information, photos or knowledge acquired when they are attending industrial seminars related to digital marketing and analytics. Each team is asked to tweet in 2 seminars but in return they can get the real-time latest information and knowledge from the other teams as they attend other seminars, i.e. 228 teams will attend 56 seminars in total and, in an ideal situation, each student can acquire the latest information from 56 seminars collaboratively. Results suggest that students performed very well in the tutorial discussion and demonstrated a good understanding of the topics shared at different stages via the online quizzes (i.e. in week 4 (mean: 10.17 out of 15), week 8 (mean: 8.27 out of 15) and week 12 (mean: 9.28 out of 16)). They also participated actively in social media including Facebook and Twitter.
The study objectives listed in  \* MERGEFORMAT Table 1 are achieved in terms of teacher-student and student-student interactions. Study relevance in Table 2 is realized with the features, stated in Table 3, using the chosen social and mobile learning applications listed in Table 1. The next section presents the results and the analysis of data collected in the survey.
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Figure 2:  (a) Real-time sharing with heatmap visualized results using Qualtrics; (b) Tweeting and sharing in industry seminars; (c) Photo-taking and sharing done in outside classroom activity “Discovery@HK Shopping Malls”; and (d) feedback to real-time MCQ exercises using iLearn

Results and Data Analysis  

By the end of the semester, a survey on all the designed activities and project assessments were conducted to investigate students’ perceived usefulness of social and mobile learning applications and to test the 5 hypotheses. Altogether 109 clean and validated samples were collected. Regression analysis was performed to examine the relationship between each construct and the dependent variable (i.e., CU, usefulness). Table 4 presents the indicators for the measurement model.


Indicators
Path coefficients
QA: Knowledge sharing via feedback to real-time exercises.

QA01
Reading instant result with the peers and teacher.
0.696927***
QA02
I was surprised with others’ iLearn responses.
0.707432***
QA03
I am fine with online quizzes in MC format.
0.590239**
QA04
I prefer to obtain immediate scores after online quiz.
0.553364**
QA05
I am eager to know the “ranking” of performance of my online quiz.
0.598636**
LN: Acquisition of the latest information and knowledge via sharing in social media.

LN01
I am happy to share what I have discovered in my daily life.
0.435250**
LN02
I feel confident to criticize others' posts.
0.646613***
LN03
I am willing to accept comments from others on my post.
0.230249 (Not significant)
LN04
I am interested in others’ responses.
0.754145***
LN05
I think response from peers is valuable.
0.867891***
LN06
I get more latest information and knowledge from Project One “tweet and share in a seminar”
0.721194***
SE: Social interaction engaging students to learn

SE01
iLearn sharing/result has become part of my reference in planning my career/interns.
0.748645***
SE02
I will be disappointed if iLearn stops functioning in class.
0.708966***
SE03
I am excited to see the instant responses on the pie chart from peers.
0.777537***
SE04
I think that participating in activities using mobile devices can indicate my attendance and participation.
0.470814**
VM: Creative work and promoting online presence using student digital CVs

VM01
I am willing to produce a short self-intro script for job/internship interview.
0.803992***
VM02
I would like to present my achievements at school and in workplace for internship/job hunting
0.682471***
VM03
I would like to create my online presence.
0.682095***
PP: Real-world company projects with aim of designing mobile apps

PP01
I can discover more ideas from “Discovery@HK Shopping Mall” during the activities held from Week 1 to 3
0.703155***
PP02
I have enjoyed Project Two which involves real-world company
0.775309***
PP03
I think feedback from companies is important
0.617296***
CU: Usefulness of the social and mobile learning applications 

CU01
I am satisfied with the social and mobile applications and activities implemented in the course.
0.795859***
CU02
I am confident to find relevant job (e.g. digital marketing related).
0.848051***
CU03
I would like to link up iLearn’s sharing (almost every week) to course topics
0.796448***
CU04
The course is divided into 3 stages and tested by 3 quizzes. I am eager to know our performance after each stage.
0.392218**
Table 4: Indicators and Measurement Model result (*: p<0.05; **: p<0.01; ***: p<0.001)
PP
0.193+
0.179*
0.120
0.286*
QA
LN
SE
VM
CU: Usefulness of Social & Mobile Learning Applications (R2=0.651)

0.282*








Figure 3: Path analysis of the research model
 \* MERGEFORMAT 
Figure 3 shows that the R2 of the usefulness of social and mobile learning was 65.1%. The path coefficients for H2, H3, H4 and H5 were found to be significant in the structural model. Only the coefficient for supporting the path H1 was found to be insignificant. The results from the PLS-SEM analysis statistically prove that students perceive the usefulness of social and mobile learning applications, which are positively associated with four consequences: the acquisition of latest information and knowledge via sharing in social media (H2), being engaged in the social environment (H3), creation of their own digital CVs creatively for online presence (H4) and practical projects with the aim of designing mobile apps (H5).

Discussions

Further discussions of our research findings can provide insights to educators to consider implementing mobile e-Learning tools to enhance learning. The following section discusses the implications of our results:

H1: The usefulness of social and mobile learning applications is positively associated with knowledge sharing via real-time exercise feedback. (Not supported)

Possible implication from H1: Students are confident in sharing what they have learnt and knowledge can be acquired easily through reflection and sharing with others via real-time exercise feedback. However, some activities may discourage their communication, e.g. sharing of the quiz result immediately after the quiz. 

H2: The usefulness of social and mobile learning applications is positively associated with the acquisition of the latest information and knowledge via sharing in social media. (Supported)
Possible implication from H2: Learning happens in social media and meanwhile expands students’ connection with the world. Knowledge and experience sharing with practitioners and friends from the industry network could be built. Among all indicators in the measurement model, the statement “I am willing to accept comments from others on my post.” is found not significant. This may be due to the absence of a function to stop or avoid further comments on a post in Twitter or Facebook if students do not want to.

H3: The usefulness of social and mobile learning applications is positively associated with engaging students to learn via social interaction. (Supported)

Possible implication from H3: Sharing of views will no longer be dominated by active students. Through the social and mobile learning activities, passive learners can also participate in the teaching and learning environment.

H4: The usefulness of social and mobile learning applications is positively associated with creative work and with promoting one’s online presence using digital CVs. (Supported)
Possible implication from H4: To facilitate student work and teacher sharing, more media presentation can be produced and uploaded to video cloud services, e.g. YouTube. Students’ creativity was observed in their self-intro videos on a voluntary basis and was not limited by the regular class schedule. In addition, classmates on exchange programmes or friends from overseas could easily access their videos. They design and build their online digital CVs using GoogleSite hosting services and make use of the digital marketing knowledge such as search engine optimization (SEO) and cross-linking between affiliated sites learnt in class.  As this hypothesis is marginally supported, extra effort and additional time spent outside the regular class schedule may be a concern from students.

H5: The usefulness of social and mobile learning applications is positively associated with real-world company projects with the aim of designing mobile apps. (Supported)

Possible implication from H5: A real-world project can make the course assessment more challenging. Comments and feedback from business companies could benefit students and stimulate their interest in designing and integrating social and mobile apps into their digital marketing proposals for real-world companies.

Limitations and Further Directions

Our study is the first step towards the evaluation of usefulness of various commonly used social and mobile learning applications in a higher educational setting. We acknowledge that our work is purely based on a quantitative analysis of the perceptions of the usefulness of social and mobile learning applications in teaching and learning by a group of undergraduates. Statistically four out of five hypotheses are supported (except H1). Future work to extend this study is warranted in a few dimensions. Firstly, qualitative method using focused group can be conducted to investigate the degree to which the use of social and mobile applications (i.e. usefulness) in higher education is effective. An in-depth analysis of the reasons why these applications and platforms are useful (or not useful) should be carried out. Secondly, the correlations between students’ perception of mobile apps, actual usage comprehensiveness and final assessment results have not been studied. While Limayem and Cheung (2008) advocate that comprehensiveness of usage is a determinant of sustained use of information technology, further studies may also take this factor into account in order to evaluate its correlation with the usefulness and assessment results.
	
Conclusions

This study is a preliminary research to investigate if the social and mobile learning environment could motivate, engage and stimulate students in learning without the restriction of time and space. 
To answer our first research question, “Are mobile learning apps useful in supporting student learning activities as shown in Table 1?”, we tested the 5 hypotheses on designing more exercises and assessment activities using today’s ubiquitous mobile devices. Our results have indicated that mobile apps are useful in motivating students to acquire and share the latest information and knowledge, to interact with peers, to foster independent thinking and creativity and to support practical real-world company projects. To address the second research question - “How should a teacher and learning technologist design and implement these mobile apps to help students achieve learning outcomes?”, about 10 different kinds of a number of activities and project assignments have been designed to encourage teacher-student and student-student real-time interactions, e.g. tweeting in seminars, giving real-time feedback, sharing in Facebook, etc. This project can be treated as a show case to transform our classroom into a social and mobile learning environment which is beneficial to both the instructors and students.
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