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Abstract—This study was conducted to develop a smartphone application to 
enhance self-efficacy for online learning. The theory of planned behaviour 
(TPB) was used as a framework for developing the smartphone app. The study 
used research and design (R&D) through three phases: 1) examining relevant 
literature and interviewing recognized experts in the field, 2) developing the 
smartphone app, and 3) studying the effect of the smartphone app on the self-
efficacy of online learners. The results demonstrated that the framework of the 
smartphone application based on the TPB comprised six components. They 
were 1) the TPB’s concept for online learning, 2) instructional process, 3) 
instructional support tools, 4) application features, 5) instructor’s role, and 6) 
learner’s role. For technical aspects, the smartphone app was developed and 
deployed by using Amazon Web Service (AWS) cloud computing platform and 
infrastructure. Studying the effect of the application on self-efficacy was 
performed for four weeks using two groups in a pre-test/post-test design. The 
research method involved purposive sampling of 180 undergraduate students, 
consisting of a 90-student experimental group and a 90-student control group. 
The application based on the TPB and the application without the TPB were 
implemented in the experimental group and the control group, respectively. The 
results demonstrated that the post-test score of self-efficacy in online learning 
for the experimental group was statistically significantly higher than the control 
group at 0.05 level. This result showed that the smartphone app based on the 
TPB could significantly affect self-efficacy for online learners; it has the poten-
tial to be an effective tool for teaching an online course.  

Keywords—Self-efficacy, online learning, theory of planned behaviour, smart-
phone application 

1 Introduction  

The evolution of mobile devices such as “smart” telephones and wireless technolo-
gy have resulted in profound changes in people’s lifestyles, including education, by 
allowing flexible and instant access to knowledge bases. Mobile learning (“m-
learning”) is a type of learning that happens when learners are not situated at a prede-
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termined location, or learning that happens when learners take advantage of learning 
opportunities offered by mobile technologies [1]. In other words, with the use of mo-
bile devices, learners can learn anywhere and at any time [2]. Moreover, mobile de-
vice applications can be used as study aids that learners can access from virtually 
anywhere [3]. Consequently, education developers should consider the connotation of 
these mobile devices for the current teaching and learning environment. 

One major problem encountered in online learning is dropout. Jordan [4] indicated 
that completion rate (percentage of learners who completed an online learning course) 
varied from 0.7%-52.1% with median value of 12.6%. Dropout rate was also linked to 
a lack of self-efficacy [5]. Therefore, self-efficacy is critical to learning and perfor-
mance [6]. Self-efficacy is the belief in one’s capabilities to organize and execute the 
actions required to produce particular results [7]. If persons have a low level of self-
efficacy toward a task, they are less likely to exert effort and accomplish the task.  

The Theory of Planned Behaviour (TPB) defines that individual behaviour is 
forced by intentions, where intentions are a function of three considerations: 
 1) attitude toward behaviour; refers to the degree to which a person has a favorable or 
unfavorable evaluation or appraisal of the behaviour in question, 2) subjective norm; 
refers to the perceived social pressure to perform or not to perform the behavior , and 
3) perceived behavioural control; refers to the perceived ease or difficulty of perform-
ing the behaviour [8]. In addition, perceived behavioural control is compatible with 
the concept of self-efficacy [9]. The TPB was commonly used as a framework for 
developing tools, i.e. mobile application and web-based intervention, to improve 
behaviour [10], [11], [12]. Few research on web-based learning and mobile appli-
cations for behavioural change has been studied. In the study of Hansen, et al. [12], 
determined an effect of web-based intervention on behavioural change was that it can 
be an effective tool in increasing the physical activity of users. In another web-based 
intervention, Davies, et al. [13] investigated that website intervention components 
helped to increase retention rates for engagement and physical activity changes in 
terms of steps per day. The results demonstrated that the relative effectiveness of 
interactive components enhanced website engagement. In addition, the results indicated 
that virtual walking buddies were associated with recording above-average step-log 
days. In the context of online learning, the TPB was also used as a framework for 
exploring factors affecting learners’ adoption of online learning [14], [15], [16] and 
the relationships among those factors. According to the research of Khasawneh [14], 
studied the important factors regarding the usage of information communication and 
technology (ICT) in public universities among academic staff by applying the De-
composed Theory of Planned Behaviour (DTPB). The results showed that self-
efficacy and facilitating condition had a significant effect on behavioural intention to 
use ICT. Moreover, there was a significant relationship between academic staff’s 
perception of technological characteristics and perceived behavioural control. Cheon 
et al. [17] investigated the status of college students’ perceptions toward mobile 
learning in higher education. A conceptual model based on the theory of planned 
behaviour was developed, which explains how college students’ beliefs influence 
their intention to adopt mobile devices in their coursework. The results indicated that 
the TPB explained college students’ acceptance of m-learning reasonably well. More 
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specifically, attitude, subjective norm, and behavioural control positively influenced 
their intention to adopt mobile learning. 

Literature reviews support that the compositions of the TPB are crucial factors to-
ward the behavioural intention and behavioural change in any dynamic context in-
cluding online learning. As a result, the purpose of this research is 1)to develop a 
smartphone application based on the theory of planned behaviour to support learning 
behaviour that leads to enhanced self-efficacy in the context of online learning, 2)to 
study the effect of using the developed application on self-efficacy in the context of 
online learning for undergraduate students. This paper was presented into six sections; 
1) introduction 2) research objectives 3) research methodology which was divided into 
three phases: Firstly, examined a relevant literature and interviewed experts in the field. 
Secondly, created prototype and developed the smartphone application. Finally, 
studied the effect of using the developed smartphone application on learner self-
efficacy 4) results of developing smartphone application and its effect on learner 
self-efficacy 5) discussion of the developed smartphone application and its effects 
on learner self-efficacy and 6) conclusion. .  

2 Objective 

To develop a smartphone application based on the theory of planned behaviour to 
enhance self-efficacy for online learning and study its effect on self-efficacy for 
online learning of undergraduate students. 

3 Methodology 

3.1 Method 

The study was R&D research to develop the smartphone application based on the 
theory of planned behaviour to enhance the self-efficacy for online learning. It was 
conducted in three phases: 

Phase 1. To examine relevant literature and to interview recognized experts in the 
field. Literature review was conducted by synthesizing research on factors influencing 
self-efficacy in the contexts of online learning. The views of experts in educational 
psychology and in education technology were studied through in-depth interviews to 
gain an understanding about developing self-efficacy for online learning and to 
identify treatment variables in the TPB’s elements.  

Phase 2. To develop the smartphone application based on the TPB to enhance 
learner self-efficacy consisted of three sections: 1) developing a framework using the 
results from phase one, 2) creating a smartphone application, 3) testing usability with 
undergraduate students in computer science major, and 4) improving the smartphone 
application.  

Phase 3. To study the effect of smartphones based on the TPB on self-efficacy for 
online learning. The experiment was performed using two groups with a pre-test/post-
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test design. The sample consisted of 180 undergraduate students from Southeast Asia 
University, Thailand and consisted of an experimental group and a control group with 
90 students in each group. The experimental group was classified as 15 small 
learning groups (6 students per group), with each group comprised of members with 
multi-level (low, medium and high)self-efficacy. The experimental group and the 
control group were required to learn using the application based on the TPB and the 
application designed without the TPB for four weeks. Data of self-efficacy for online 
learning were analysed using independent sample t-test and paired sample t-test.  

3.2 Measurement 

The self-efficacy scale for online learning was developed as an instrument to 
measure learners’ confidence in their own ability to successfully learn and perform 
activities in an online course. Following a literature review, the self-efficacy for 
online learning could be conceptualized into four aspects: self-regulated learning in an 
online course, learning achievement in an online course, learner-to-learner and learn-
er-to-instructor interaction in an online course, and the use of an online course system 
[18], [19], [20], [21]. Self-efficacy for online learning was measured by quantita-
tive methods. An 18-item questionnaire was used to collect the data. The instrument 
used a seven-point Likert scale (1 = cannot do, 4 = can do with moderate confidence, 
and 7= can do with high confidence) to evaluate the degree of the learners’ 
confidence for online learning. Each item passed evaluation through review by 
experts in educational psychology and in education technology. The reliability of the 
questionnaire was evaluated, and the Cronbach’s alpha was 0.905.  

4 Results 

4.1 Results of the literature review and the study of experts’ opinions through 
in-depth interviews  

The results of literature review with regard to factors influencing self-efficacy in 
the context of online learning are shown as Table 1. The literature review was 
conducted using the online research databases: ERIC, Scopus, and Web of Science. 
The results found that factors of self-efficacy consisted of 1) learning goal setting, 2) 
elaborate feedback, 3) offering reward, 4) content and system qualities, 5) student-to-
student and student-to-teacher interaction in online course, 6) peer support, 7) 
social influence 8) social presence in online environment, and 9) attitude and 
motivation toward online learning. 

Results of the study of experts’ opinions through in-depth interviews are shown as 
Table 2. It was essential information for developing the framework of the smartphone 
application based on theory of planned behaviour (TPB) to enhance online learner 
self-efficacy.  
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Table 1.  Factors of self-efficacy in the context of online learning from literature review 

Authors Factors of self-efficacy in the context of online learning 
Law et al. [22] Learning goal setting 
Wang and Wu [23] Elaborate feedback 
Liou et al. [24] Offering a reward 
Lim et al. [25] Content and system qualities 
Lim et al. [25] Student-to-student and student-to-teacher interaction in online course 
Chu and Chu [26] Peer support 
Chiu and Tsai [27] Social Influence 
Lin et al. [28] Social presence in online environment 
Prior et al. [29]; Hong et al. 
[30]; Law et al. [22] 

Attitude and motivation toward online learning 

Table 2.  Factors of self-efficacy in the context of online learning from experts’ in-depth inter-
view 

TPB’s elements Factors 
Attitude toward Behaviour  Course introduction, providing information about online course and how 

to use the online course system. 
Design a user-friendly interface 

Subjective Norm Establishing a small learning group with multi-levels of self-efficacy 
Assigning group work to support cooperative learning 
Showing peer models of those who performed a task successfully  
Social media integration to enable students to share knowledge and 
communicate in the online learning environment 

Perceived Behaviour Control Personal goal setting for learners 
Progress and motivational feedback 
Offering a reward 
Self-monitoring for learners 

4.2 Framework for smartphone application based on the TPB to enhance self-
efficacy for online learning 

Framework for developing the smart-phone application based on the TPB to 
enhance self-efficacy for online learning is shown as Figure 1. The framework was 
established using the TPB’s concept. The results of literature review regarding fac-
tors influencing learner self-efficacy in the context of online learning and views of 
experts in educational psychology and in education technology were used to identify 
treatment variables in the TPB’s elements. The framework for smartphone application 
consisted of six components: 1) the TPB’s concept, 2) instructional process, 3) 
instructional support tools, 4) application features, 5) instructor’s role, and 6) learners’ 
role. The details are as follows: 

The TPB’s concept for smartphone application to enhance self-efficacy for 
online learning. Theory of planned behaviour was applied to develop the 
smartphone application to enhance learner self-efficacy. The constructs of the TPB 
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consisted of three elements which were attitude toward online learning, subjective 
norms, and perceived behavioural control. 

The TPB construct of attitude toward online learning included two aspects: 1) 
course introduction and 2) systems’ user guide. This construct established the 
learners’ perceived ease of use and perceived usefulness which led to building the 
positive attitude toward online learning, learning intention, and self-efficacy. The 
TPB construct of subjective norm or social norm was addressed with four elements: 
1) small learning groups and group work. Small learning groups consisted of learners 
with multi-levels (low, medium and high)of self-efficacy where learners were 
required to work together, 2) interaction and communication, enabling learner to 
interact and communicate with their peers and instructor in online course, 3) social 
presence through the use of icebreakers and discussion helped to build learners’ 
sense of community in an online learning environment. Icebreaker activities 
allowed learners to introduce themselves to their instructor and peers. In addition, the 
discussion refers to activities that allowed learners to share their knowledge and 
opinions, and 4) peer models were incorporated to permit learners to observe peers 
who performed tasks well. The last element of TPB was perceived behavioural 
control. This element was addressed with three aspects to enable learners to recognize 
their abilities. It consisted of: 1) personal goal setting, where learners were enabled to 
set goals for online learning and receive feedback on their progress. Moreover, they 
could track the progress immediately when performing tasks in the app., 2) self-
monitoring, where learners were enabled to observe and evaluate their behaviour, 
and 3) reward, which refers to offering a reward when they accomplished a task. 

Instructional process. Instructional process for online learning in the smartphone 
application to enhance learner self-efficacy consisted of eight steps supplemented 
with three feedbacks.  

1. Course introduction: provided information of how to learn in the course and how 
to use the app.  

2. Group learning and group goal setting: established learning groups with multi-
levels (low, medium and high) of self-efficacy. Each group was assigned a goal 
that each member was required to perform together to attain a group score.  

3. Personal goal setting: each learner had to select a specific number of days to 
complete the online learning course. The established goal helped to reinforce 
enactive mastery experiences which could lead to the development of self-efficacy.  

4. Icebreakers: activities done to establish social presence. These activities involved 
members making a personal introduction by selecting eight nouns that accurately 
represented themselves. Learners were required to post a personal introduction and 
to post eight nouns that best described themselves on the discussion board.  

5. Learning: learners were required to learn course contents via video consisting of 
online course materials.  

6. Discussion: learners were required to share opinions and knowledge on the 
discussion board. 

7. Self-monitoring: learners were required to observe and evaluate their own 
progress. 
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8. Evaluation and reward: learners were evaluated by the differences between their 
pre-test and post-test results. Furthermore, learners were offered rewards when 
they could achieve their goals or sub-goals in each learning unit. 

During the instructional process, learners were motivated by three feedbacks: 1) 
progress feedback, which provides information from the system about the percent of 
tasks which learners could complete in the online course, 2) peers’ progress data 
feedback—system information on peers who performed a task well, and 3) 
persuasive feedback from instructor through direct online messaging. 

Role of instructor and learners. Learners’ role for online learning in the 
smartphone application, focused on the learning of and participation in all activities of 
the online learning course. Moreover, they were required to track their progress and to 
monitor their learning behaviour. The instructor’s role in the online learning 
environment focused on learner assessment. The instructor would track learning 
behaviour and help learners use the system as well as provide persuasive feedback. 

Instructional support tools. Tools for instructional support of the smartphone 
application based on the TPB consisted of: 1) a social media app, which was 
comprised of a discussion board and a Line chat room (a social media messenger 
application) to reinforce knowledge exchange and communication, 2) an online test 
and evaluation system, which was used to test and evaluate learners, 3) a behavioural 
tracking system, which was used to track learning behaviour in real-time and report 
the progress, 4) and streaming videos of course content, which allowed the transfer of 
contents via the internet without downloading files.  

Application Features. Features were designed to support instructional processes 
and learners and were comprised of six aspects: establishing small learning groups, 
enabling learners to set individual goals, providing rewards, interfacing with social 
apps, providing real-time progress reports of individuals and groups, and sequential 
learning formats. 

 
Fig. 1. Framework of smart-phone application based on the TPB to enhance self-efficacy for 

online learning 
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4.3 Development of smartphone application based on the TPB to enhance self-
efficacy for online learning  

Development and system architecture. The application was developed for users 
by Xeersoft, a Thailand-based software developer. Agile methodology was used to help 
develop the software faster and to be more responsive to users’ requirements. The 
application was deployed by using Amazon Web Service (AWS) platform for reliabil-
ity and scalability of application. AWS reduced many deployment concerns such 
as low investment in infrastructure cost, flexible server capacity, reliability of data-
base storage, and stability of content delivery across a variety of devices. Moreover, 
the AWS platform has many modules and components that can help add sophisticated 
application features such as behaviour tracking and analytics, and machine learning or 
augmented reality in the future. Amazon Relational Database Service (Amazon RDS) 
was also used as a distributed relational database service to help reduce administration 
processes such as patching the database software, backing up databases and ena-
bling point-in-time recovery, which the system managed automatically. To ensure ap-
plication uptime and users’ resolution management, Fabricio’s crashlytics was used to 
help monitor the behaviour of users’ usage and to detect application problems. This 
real-time feedback was vital to determine how users engaged with applications, what 
actions they took most, and how their behaviour changed over time. Gitlab tool was 
used to manage issues and to identify, track, and resolve users’ problems. Managing 
and running a native application for large numbers of students who use a wide range 
of devices can be quite a challenge. Consistently using a problem tracking system and 
having competent IT support personal are crucial requirements for successfully 
deploying applications. The Software Architecture of Application is shown in Figure 2.  

 
Fig. 2. Software Architecture 

Feature aspects. The features were designed to support the learners’ instructional 
processes for smartphone applications based on the TPB to enhance self-efficacy 
for online learning. It consisted of six aspects: establishing small learning groups, 
enabling learners to set individual goals, providing rewards, interfacing with social 
media applications, providing real-time progress reports of individuals and groups, and 
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sequential learning format. Figure 3 shows the application screen: (A) goal setting that 
enables learners to set a target number of days and a time to complete the online 
learning course, (B) learner’s course that displays video-based contents and activities, 
learning progress as compared with goal, and group members’ bar. The contents and 
learning activities of the online course are arranged sequentially. The group members’ 
bar can change color when they complete goals, (C) learner’s group that displays 
progress and rewards of that group’s individual members as well as that group’s pro-
gress. Furthermore, learners can access Line Social Media Application’s chat room 
via link as shown on the screen, (D) a leaderboard that displays the progress of the 
top-ten groups and their rewards, (E) group members’ course and progress (F) 
individual’s score and reward. 

 
Fig. 3. Screen of smartphone application based on the TPB to enhance self-efficacy for online 

learning: (A) goal setting, (B) learner’s course, (C) learner’s group, (D) leaderboard, 
(E) group members’ course and progress, and (F) individual’s score and reward. 
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4.4 Usability testing of smartphone application based on the TPB 

Usability testing for smart-phone application based on the TPB to enhance self- ef-
ficacy was evaluated by quantitative method with three measurements: effectiveness, 
efficiency, and satisfaction. The results demonstrated that the subjects had a positive 
opinion of the smartphone application for online learning. All aspects of measurement 
were at a good level which consisted of effectiveness 4.08±0.65, efficiency 
3.83±0.87, and satisfaction 3.72±0.57 (Table 3). From the inquiry, some users found 
some errors in the test system and some software problems on the discussion board. 
The problems were fixed before the software was deployed with the sample group. 

Table 3.  Usability testing of smartphone application based on the TPB 

Metric of 
evaluation Definition Point of Survey X-bar S.D 

Effectiveness 
Users’ ability for 

completing 
a task 

Users are able to log in to the 
application and find course 
information 

4.50 0.50 

Users are able to understand the 
contents and activities presented 
in the online course 

3.83 0.37 

Users are able to find the pro-
gress feedback 4.33 0.75 

Users are able to access learning 
group and communication tools 3.67 0.47 

Total 4.08 0.65 

Efficiency 

System’s response to 
users for completing 

tasks 
 

Response from system for login 
into the application 3.50 0.96 

Response from system for 
accessing application’s menu 3.33 0.94 

Response from system for using 
communication tools 3.67 0.47 

Response from system for 
viewing video and using online 
test 

4.17 0.69 

Response from system for 
providing progress feedback 4.50 0.50 

Total 3.83 0.87 

Satisfaction User’s satisfaction for 
application use 

Users’ satisfaction for interface 
design 3.67 0.47 

Users’ satisfaction for efficiency 3.50 0.50 
Users’ satisfaction for application 
use 4.00 0.58 

Total 3.72 0.57 
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4.5 Effect of smartphone application based on the TPB to enhance self-
efficacy for online learning 

The study of the effects of smartphone application based on the TPB to enhance self-
efficacy for online learning was conducted with 180 undergraduate students using two 
groups with a pretest-posttest design method. Ninety undergraduate students in the 
experimental group were required to use the smartphone app based on the TPB. In the 
control group, the 90 undergraduate students were required to use the smartphone app 
for online learning designed without the TPB. Each group learned via the smartphone 
app which contained the same content (positive psychology subject) and learned in the 
same period. Therefore, both groups use the same course contents and the contents will 
not be a variable factors in this experiment. Self-efficacy for online learning was meas-
ured with four aspects: self-regulated learning in online course, learning achievement in 
online course, learner-to-learner and learner-to-instructor interaction in online course, and 
the use of an online course system. The results are shown in Tables 4 to 6. The per-
cent of completion (percent of students who completed online course) and average 
progress (percent of tasks which were completed) of the experimental group were 
82.22 and 90.17%, respectively. It was significantly higher than the control group. 
In the experimental group, the average post-test score of self-efficacy for online 
learning was statistically significantly higher than the pre-test score at 0.05 level. In 
addition, the average post-test score of self-efficacy for online learning of the 
experimental group was higher than the control group at 0.05 level. The results 
demonstrated that the smartphone application based on the theory of planned behav-
iour affected the self-efficacy for online learning of undergraduate students. 

Table 4.  Comparison of completion rates and learning progress for online learning of experi-
mental group and control group 

Sample Groups 
Completion 
Rates (%) 

Learning Progress (%) 
Mean S.D t Sig. 

Experimental Group 82.22 90.17 23.611 
8.761 0.000* 

Control Group 24.44 47.31 39.955 
* P<0.05 

Table 5.  Comparison of pre-test and post-test score of self-efficacy in online learning for 
experimental group 

Measure Phase Mean S.D t Sig. 
1. Self-efficacy for self-regulated 
learning in online course 

Pre-test 4.431 0.823 
-10.005 0.000* 

Post-test 5.711 1.020 
2. Self-efficacy for learning 
achievement in online course 

Pre-test 4.355 0.892 
-8.952 0.000* 

Post-test 5.559 0.950 
3. Self-efficacy for interaction in 
online learning 

Pre-test 4.557 1.015 
-4.556 0.000* 

Post-test 5.185 1.000 
4. Self-efficacy for the use of online 
course system 

Pre-test 4.544 0.976 
-8.026 0.000* 

Post-test 5.622 0.986 

Average 
Pre-test 4.472 0.807 

-9.236 0.000* 
Post-test 5.519 0.850 

*P<0.05 
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Table 6.  Comparison of post-test score for self-efficacy in online learning of experimental 
group and control group 

Measure Experimental Group Control Group 
t Sig. 

Mean S.D Mean S.D 
1. Self-efficacy for self-
regulated learning in online 
course 

5.711 1.020 4.691 1.070 6.543 0.000* 

2. Self-efficacy for learning 
achievement in online course 5.559 0.950 4.622 0.933 6.672 0.000* 

3. Self-efficacy for interac-
tion in online course 5.185 1.000 4.624 0.980 3.799 0.000* 

4. Self-efficacy for the use of 
online course system 5.622 0.986 4.783 1.047 5.530 0.000* 

Average 5.519 0.850 4.680 0.887 6.478 0.000* 
* P<0.05 

5 Discussion 

The findings of this study demonstrated that the framework of the smartphone ap-
plication to enhance self-efficacy for online learning developed by the concept of the 
theory of planned behaviour consisted of six core elements: 1) the TPB’s concept with 
three components that were attitude toward online learning, subjective norm, and 
perceived behavioural control, 2) instructional process, 3) instructional support tools, 
4) instructor’s role, 5) learners’ role, and 6) application features. The instructional 
process was developed by the TPB’s concept that consisted of eight steps 
supplemented with three feedbacks. The eight steps for instructional process were: 1) 
course introduction, 2) grouping learners and group goal setting, 3) personal goal setting, 
4) icebreakers, 5) learning, 6) discussion, 7) self-monitoring, and 8) evaluation and 
reward. The three feedbacks for instructional process were 1) progress feedback, 2) 
persuasive feedback, and 3) peers’ progress data feedback. 

Results of studying the effect of the smartphone application on self-efficacy for 
online learning demonstrated that in the experimental group the average post-test 
score was statistically significantly higher than the pre-test scores, and was higher 
than the average post-test score of the control group at the 0.05 level. Moreover, the 
feedback of students who participated in online learning via smartphone application 
based on the TPB showed a positive online learning experience, and it was classified 
into the following five groups: 

Knowledge sharing and communication. Students commented that they were 
able to share knowledge and communicate with their friends in the online learning 
environment. For example: 

“An advantage was being able to share knowledge and communicate with group 
members” 

“I liked this application because it was easy to use, and I was able to exchange 
knowledge” 
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Useful and easy to learning. Some students perceived the usefulness and ease of 
learning. For example: 

“I feel that contents were easy to learn, and I got more knowledge also” 
“Course contents were not too difficult to learn” 
Easy and effective use. Students perceived the ease of using the application as follows; 
“It worked well; I could learn how to use it quickly” 
“It was smooth to use and easy to use” 
“It worked well” 
“I like this program; it worked quite well” 
Personal goal setting. Students’ opinions were positive about learning goal 

setting as follows:  
“The application enabled me to select a number of days for completing the online 

course” 
“I liked that I was able to set a time for completing the online course and to check 

my progress all the time” 
Receiving immediate progress feedback. Students’ opinions were positive about 

receiving progress feedback as follows:  
“I liked this application; it enabled me to perceive my progress and to check it all 

the time” 
“It was excellent that I was able to get progress feedback” 
“It was easy to learn. I was able to perceive my progress” 

The process of grouping learners was established to create group norms with each 
group comprised of members with multi-levels of self-efficacy. This step enabled learn-
ers to work together. Individual members were able to observe peers who performed 
tasks successfully as role models and that led them to develop greater self-efficacy. 
These results are consistent with Ontas & Tekindal [31], who found that group work 
positively affected the self-efficacy of learners. Further, results agreed with Bandura [7], 
who indicated that modeling was an effective tool for supporting one’s sense of self-
efficacy. The course introduction step provided information about the learning course 
and how to use the online learning system. The objective of this step was to reinforce 
the attitudes of learners that facilitated them to develop self-efficacy. This is consistent 
with Law, et al. [22], who reported that individual attitude and expectation had a signifi-
cant and positive relationship with self-efficacy. Additionally, research of Prior, et al. 
[29] showed that attitude significantly affected self-efficacy in online learning. The 
steps of personal goal setting, learning and evalu-ation enabled learners to set goals 
themselves and then learn content as well as per-form activities to achieve their goals. It 
was addressed as perceived behavioural con-trol construct that could lead to promoting 
self-efficacy. Self-efficacy was formed when learners obtained progress feedback and 
achieved their goal [32]. According to Bandura [7], the progress of goal achievement 
can lead to an enactive mastery experience that can result in developing self-efficacy. 
The steps of icebreakers and discussion were activities that helped to establish the social 
presence in the online learning environment. Social presence was addressed in subjec-
tive norm or social norm that could lead to encouraging a sense of community and 
learners’ self-efficacy. Scheg and Shaw [33] indicated that icebreakers helped in build-
ing social presence in online learning environments. Moreover, Akcaoglu and Lee [34] 
indicated that small group discussion can promote a social presence in online learning 
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environments. Self-monitoring was conducted to promote self-efficacy. Schunk [35] 
indicated that self-monitoring significantly affects self-efficacy and learner achieve-
ment. In the evaluation and reward step, learning is evaluated and students are given a 
reward to reinforce their motivation and sense of efficacy. In the instructional process 
for online learning, learners are motivated by progress feedback, providing data of their 
peers’ progress from the system, and persuasive feedback from the instructor to promote 
their positive behaviour and sense of self-efficacy. The results show that the smartphone 
application can be effective learning tools for enhancing learning behaviour and self-
efficacy of online learner.  

6 Conclusion 

This research presented development of a smartphone application to enhance self-
efficacy for online learning. The theory of planned behaviour consisted of three com-
ponents (attitude toward online learning, subjective norm, and perceived 
behavioural control)and was used as a concept to create a framework for the 
smartphone application’s development to enhance self-efficacy for online learning. 
The instructional process was developed by the TPB’s concept and consisted of eight 
steps supplemented with three feedbacks. The eight steps for instructional process 
were 1) course introduction, 2) grouping learners and group goal setting, 3) personal 
goal setting, 4) icebreakers, 5) learning, 6) discussion, 7) self-monitoring, and 8) evalua-
tion and reward. The three feedbacks of the instructional process were 1) progress 
feedback 2) persuasive feedback and 3) peers’ progress data feedback. The technical 
aspects for developing the smartphone application were deployed by using Amazon 
Web Service (AWS)cloud computing platform and infrastructure. The smartphone 
application based on the TPB cloud significantly affected self-efficacy for online 
learning. Consequently, the smartphone application has the potential to be an effective 
tool for teaching in an online course to enhance the self-efficacy of learners to pro-
mote learning achievement. 
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