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ABSTRACT 

Development of  

a Volitional Control Application  

for M-Learning 
Haeseon Yun 

Education, Educational Technology 
The Graduate School 

Seoul National University 
 

Successful learners are able to enhance their understanding and develop 

themselves by using various types of self-regulated learning strategies(Park et 

al., 2004; Patrick, Ryan, & Pintrich, 1999). However, the general population 

of learners finds it challenging to avoid distraction, and to maintain 

motivation through learning. As learners experience a large amount of 

information through diverse channels due to the advancement in technology, it 

is imperative to help learners control their learning process with meta-

cognitive and meta-motivational strategies. 

Meta-learning strategies can be explained as volitional control strategies 

which increase learners’ cognitive behaviors while suppressing distracting 

emotions. Prior studies on volitional control strategies are absence of support 

mechanisms for learners to utilize during learning. Therefore this study aimed 

to develop a volitional control application for mobile learning. The resulting 

prototype which is developed through this study focuses on adopting 

volitional control strategies in mobile devices to show its significance, 

feasibility and benefits in learning.  

This study claims that the meta-learning strategies such as volitional 

control strategies can and should be utilized in the mobile device to help 

learners retain their motivation level.  

Keywords : volition, volitional control strategies, meta-motivation, 

meta-cognition, meta-learning, time management 

Student ID : 2010-21428  
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I. INTRODUCTION 

1. Background of Study 

 

Successful learning achievement is largely a matter of controlling 

learners’ learning process. Often, learning is even considered to be affected by 

learners’ self-regulated abilities in learning process(Shin, 1998; Yang, 2000; 

Lim, 2001; Artelt et al, 2000; Baumert et al., 1998; Pressley & Ghatala, 1990; 

Pintrich, 2000; Pintrich & De Groot, 1990; Schunk & Zimmerman, 1998; 

Weinstein & Mayer, 1986; Zimmerman, 1989; Zimmerman & Martinez-Pons, 

1986). Successful learners are able to enhance their understanding and 

develop themselves by using various types of self-regulated learning 

strategies(Park et al., 2004; Patrick, Ryan, & Pintrich, 1999). For this reason, 

facilitating learners’ control of learning process becomes one of the main 

goals of instructional design. 

Wilson(2010) discussed the current trends and issues of instructional 

design field and explained a few developed models such as problem-based 

learning (PBL), anchored instruction, cognitive apprenticeship, intentional 

learning environment, and rich environment for authentic learning (REAL). 

Specifics vary however, the examples provided share the same notion of 

constructivist approach in learning where learners take primary responsibility 

and control of their learning process. Depiction of learning in constructivism 

corresponds to how people really learn and it seeks to include emotional and 

affective domains in learning and cognition. Also this approach covers 

broader settings of learners to suit out-of-the classroom needs(Wilson, 2010). 

However, the general population of learners finds it challenging to avoid 

distraction, and to maintain motivation through learning. This difficulty arises 

due to the lack of learners’ control over their learning process. The study 

reported learners’ difficulties in time management, such as setting study time 

and utilizing their time efficiently (Nois & Hudson, 2006). Also some 

discussed motivation issues where returning to study from a break in learning 

is not as easy as in the controlled environment such as in classroom(Perry & 



 

2 

Winne, 2006; Schunk & Zimmerman, 1998; Winne, 1995). Therefore, it is 

crucial to support learners to persist in learning from distraction and maintain 

motivation in a form of volitional control.  

Volition, as a part of a larger self-regulatory system, is characterized as a 

method that supports skills that allocate attention, set time and regulate one's 

emotion from distraction to achieve goals(Kanfer, 1991; Naylor, Pritcher & 

Ilgen, 1980; Pervin, 1992; Snow, 1989). Learners with high volitional control 

execute meta-cognitive and meta-motivational strategies when carrying out 

challenging objective to regulate cognitive, motivational and affective 

processes(Choi et al, 1998). Also they show extended concentration and effort 

over long periods of time(Corno, 1993; Corno & Kanfer, 1993; Heckhausen 

& Kuhl, 1985; Kuhl, 1985). However, the focus of the recent studies has been 

primarily on the use of meta-cognitive and its effect on students learning 

enhancement(McCann, Garcia, 1999) and the researches related to volition 

are limited to effects of volitional control on learning outcome, relationship 

between procrastination behavior and volitional control, and development of 

volitional control scale(Park et al, 2003; Seo, 2008; Eom, 2009; Lee, 1997①). 

In practice, volitional control in learning generally takes in the following 

forms: time management and self-regulation.  

First, time management has positive influence on learning 

outcomes(Berliner, Rosenshine, 1977; Frederick & Walberg, 1980). 

Researches on time management take a form of time management 

manual(Hall, Hursch, 1982), time management training(King, Winnett & 

Lovett, 1986) and time management strategies(Joo et al, 2007; Kim et al, 

2005; Sung & Kim, 2003; Lee, 2002②; Sung, 2003③). The studies indicate the 

                                                   

 

 

① 이종삼. (1997). . 등 생  자 조 습 략  지통 략 사용에  

차이. The Journal of Educational Research, 35(1), 137-160.  

② 이인 .(2002). 업 이러닝 습 략   변인  업 취도 규명. 

업 연구, 4(1), 73-96. 
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importance of quantitative and qualitative time investment in learning. 

However, researches on time management do not fully incorporate 

motivational aspects to be called a true volitional control.  

Second, self-regulation has positive influence on learning 

achievement(Pintrich & De Groot, 1990; Schunk & Zimmerman, 1998; 

Weinstein & Mayer, 1986; Zimmerman, 1989; Zimmerman & Martinez-Pons, 

1986). Researches on tools supporting self-regulation activities include 

Learning Management System(LMS) in e-learning(Lim, 2005), web or 

computer based self-regulation program(Chang, 2005; Lee, 2005④; Niemi et 

al., 2003; Park, 2001⑤;Wang & Lin, 2007) and mobile based self-regulation 

facilitation(Kim, 2012). However, recent studies on self-regulation mainly 

focus on the use of cognitive and meta-cognitive strategies in student learning 

enhancement(McCann & Garcia, 1999). The studies indicate the importance 

of learners’ control over learning progress focusing primarily on cognitive and 

metacognitive strategies. Yet the studies failed to examine the intention of 

learning which is maintaining and mobilizing attention and effort in order to 

attain goal(Corno, 1993; Peterson, Swing, Braverman & Buss, 1982; Snow, 

Corno, & Jackson, 1996), and thus can hardly be called as volitional control 

tool.  

Among devices and gadgets that serve as volitional control tools during 

learning, alarm clock, scheduler and planner were currently available for 

learners to use during learning.  

                                                                                                                         

 

 

③ (2003).원격고등  생들  업 취과 과 결과에 미 는 

 변인 분 , Korean Journal of Sociology of Education, 13(2), 117-134. 

④ 이인 . (2005) 시간 리 략  를 진시키는 계  e-

learning 모 탐색. 공 연구, 21(4), 101-120. 

⑤ 균.(2001). 컴퓨  습 경에  자 조 습 략  습 법이 

습과 과 습 취에 미 는 향, Korean Association for Educational Information and 

Broadcasting, 7(4), 33-53. 
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First, an alarm clock has been used in many different occasions; it allows 

people to wake up on time, initiate studying, take a break for a set time or 

return from a break to study. In general, its main function is to alert the time it 

is set so that the learner is informed to take an action. A clock, watch, 

computer, tablet PC and mobile devices provide such function. However, 

these do not contain any volitional control strategies where it helps learners 

increase motivation, control emotion or use meta-cognitive strategies when 

facing obstacles.  

Second, a scheduler or planner either in printed diary form or in digital 

form lets learners enter their agenda, goals and description, and time. Paper 

diary gives learners more control over planning since it provides ample spaces 

for learners to depict their learning goal and even progress. However the 

paper diary does not alert the time set by the learner. Therefore, learners are 

responsible for keeping time to return to review the scheduler and take next 

planned action. A scheduler in mobile devices can alert learners the time they 

have set, however learners have limited space for depiction. Either form of 

scheduler and planner does not contain any volitional control strategies to 

enhance learner’s meta-motivational skills or their meta-cognitive skills.  

For learners to practice volitional control strategies during learning, they 

need to have control over their learning in terms of both time management 

and meta-learning by using meta-cognitive and meta-motivational strategies. 

By managing time and using meta-learning skills, learners will be able to 

avoid any external and internal obstacles and engage in learning extensively 

to build knowledge and manipulate information for deeper learning(Smith, 

1982, Rogers, 1983, Kolb, 1981).  

In sum, the background of this study addressed the advantage of 

volitional control in learning and consequently implied a need of development 

of volitional control. As a mobile device is proven for its educational 

effectiveness in learning along with its inherent beneficial features such as 
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mobility and accessibility(Kalakota & Robinson, 2001; Kim, 2012; Kim et al, 

2002; Kumar & Zahn, 2003; Lee et al, 2006⑥; Quinn, 2009), the development 

of volitional control tool in mobile devices may help learners control their 

learning process to avoid distraction and retain motivation to persist in 

learning.  

 

2. Research Questions 

 

The purpose of this study is to develop a volitional control application 

for m-learning and accompanying volitional control design guidelines: 

 

A. What are the design guidelines for a volitional control application for 

m-learning? 

 

B. What are the implications and future improvement for volitional 

control application for m-learning? 

 

 

3. Definition of Terms 

 

A. Volitional Control Application (VCA) 

 

Volitional Control Application in this study signifies a volitional control 

of learner in learning environment. It is designed by following general mobile 

design strategies by adopting previously introduced volitional control 

strategies introduced by McCann & Garcia (1999).  

 

                                                   

 

 

⑥ 이인 , 송 상, 이 민(2006). 모 일 습  탐구. 울: 사. 
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B. Volition  

 

Volition allocates attention and regulates one's emotion from distraction 

to achieve goals. In various situations, volition acts as volitional control 

strategies. Volition affects when objective or intention is carried out as an 

action. Volitional control that is enacted during difficult tasks retains 

motivation that pursues learning goal and also reinforces learning and 

performance. 

 

C. M-Learning 

 

M-learning is mostly defined as the next developed form of e-learning 

that is based on mobile devices(Holzinger et al, 2005). The benefits of 

mobile education are explained by Korucu & Alkan(2011) as a mean to 

promote lifelong, unintentional learning as the needs for learning arises 

regardless spatio temporal restrictions. M-learning is done by using 

mobile devices such as PDAs, mobile phone, laptops and tablet PCs 

 

II. RESEARCH PROCEDURES 

 

The purpose of this study is to develop and evaluate the VCA for m-

learning which is a non-instructional product by following development 

research methodology.  

The research methodology can be broadly divided into two types. If the 

developed product or model is specific and contextual in usages, it is 

classified as type 1 whereas, if it is generic and non-contextual, it is classified 

as type 2 as shown in the Table II-1.  
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Table II.1. Development Research Type (Richey & Klein, 2007). 

 
Development Research Type 1 Development Research Type 2 

Emphasis 
Research on specific output or 
design, development, 
evaluation project of program.  

Research on the design, 
development, evaluation process, 
tool or model. 

Output 

Develop specific output and 
analyze the conditions being 
used in the output to come up 
implication.  

New design, development, 
evaluation process, model and 
conditions that the outputs are 
being used.  

Category Product & Tool Research Model Research 

Contextual specific conclusions <----------------> Generalized conclusions 

 

Both types of development research are emphasized in educational 

technology field which adopts basic research results to reality problem by 

describing, analyzing and interpreting design, development and processes by 

following “tenets of ISD” (Richey & Klein, 2007). Yet the difference exists as 

type 1 focuses on demonstration whereas type 2 focuses on the generalized 

design and development research.  

VCA is developed in the specific context where learners are study in 

their own time and location regardless of target study subject, therefore type 1 

development research methodology was used in conjunction of interviews and 

observation to state the contextual information. The specific steps of 

development research are consisted of analysis, design, development, 

implementation and evaluation process, which suggests a type of instructional 

design process research as shown in the Figure II.1.  
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Development of a VCA for 
m-learning 

Analysis 
-Survey/Interview 
-Related Studies 

↓ 

Design 
-Volitional Control Design guidelines Derived 

-Storyboard that applies Volitional Control 
design guidelines  

-1st Validation 
-Revision of Volitional Control Design 

guidelines. 
-2nd Storyboard that applies Volitional Control 

guidelines 

↓ 

Development 
-1st Volitional Control Application 

-2nd Validation 
-2nd Volitional Control Application 

-3rd Validation 
-3rd Volitional Control Application. 

 
↓ 

Application of a VCA for 
m-learning  

Pre-Interview 
-Conducted to 5 adult learners 

↓ 

Application 
-5 Participants were asked to use the volitional 

control application for 2 weeks. 

↓ 

Post-Interview & Observation 
-Effectiveness 

-Feedback on functions 

↓ 

Conclusion 
-Implication 

-Improvement 

Figure II.1. Detailed Methods in Each Step. 
 

The purpose of this study is to design, develop and formatively evaluate 

a VCA for m-learning. The volitional control application in mobile 
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environment follows volitional control design guidelines to realize the 

volitional control strategies. For this purpose, this study was conducted in 

accordance with the development research methodology introduced by Richey 

& Klein(2007) and follow the procedures as follows: 

First, through investigation of related studies, Volitional Control design 

guidelines were derived along with the 1st version of storyboard to implement 

the Volitional Control design guidelines. Then through expert’s reviews, the 

derived guidelines were given feedback for improvement.  

Second, to accommodate and revise the design guidelines along with 

implementing the guidelines in the mobile application, one expert was 

interviewed and the suggestions made by the experts were integrated in the 2nd 

version of the storyboard.  

Third, with the 2nd version of the storyboard, 1st version of the tool was 

implemented in the mobile device and discussion with developer was 

progressed to communicate the feasibility of the features in the system and 

compromised decision was made and applied in the 2nd version of the 

application.  

Fourth, the developed Volitional Control Application in the mobile 

device was distributed to users to be utilized for 2 weeks and interview was 

conducted.  

Fifth, the 2nd expert review was conducted to find the implementation of 

Volitional Control guidelines in the mobile device along with other design 

constraints.  

Sixth, Volitional Control Application was revised according to the 2nd 

expert review then; the 3rd version of the Volitional Control Application was 

developed.  

Finally, observation was conducted on one student to see the actual use 

of the devices. Interview was conducted to find out the implication and further 

suggestions for improvement.  

The methodology of modeling through delving into related studies was 

preferred in this study instead of modeling by real life design data due to the 

following reasons. First, prior studies on designing Volitional Control 
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guidelines are lacking to develop a tool or an application. Second, Volitional 

Control or even volition was not clearly defined to get real life design data. 

Therefore theoretical top down approach has been adopted and the developed 

application has been formatively evaluated. 

 

1. Analysis 

 

Tool or application development through literature review requires a 

logical process of synthesis. Researcher’s logical decisions regarding on (1) 

researching and selecting relevant literature, (2) deriving guidelines and (3) 

organizing the guidelines in order to develop a tool (Dick, 1997). Tool 

construction related methodologies are less evident to be found in the 

literature therefore, for this study, methodology detailed in Figure II-1 is used. 

The purpose of this study is to develop a Volitional Control Application 

in mobile device so that it could serve to help learner’s volition in order for 

learners to continue their planned learning. To do that, 1) Analysis, 2) Design, 

3) Development, 4) Pre-Interview, 5) Application, 6) Post-Interview & 

Observation and 7) Conclusion have been made in the stated order (Dick, 

1997).  

For the analysis section, the related studies and theories for developing 

VCA and VCA design guidelines were investigated.  

Literature has been reviewed to find out the definition, concepts, related 

areas and components of volition. 1) article research website was accessed 

and delved in using keywords and 2) snowball method was used to research 

on related articles. RISS (http://www.riss4u.net), Google Scholar 

(http://scholar.google.com), ERIC (http://www. Eric.ed.gov) and other article 

search engines were used by using keywords such as ‘volition’, ‘volitional 

control’, ‘meta-motivation’. ‘volitional control scale’ and ‘action control 

scale’. 

Snowball method introduced by Travaglia & Debono(2009) was adopted 

to further investigate the literature. After getting the definition, concepts and 
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related information on volition were investigated, specific Volitional Control 

strategies were investigated. Volitional Control strategies were drawn from 

literature review along with the time management strategies. To implement 

the Volitional Control strategies in mobile device, mobile design strategies 

and sound design strategies were studies. Research Volitional Control 

strategies were matched with time management strategies and the variables 

were translated into self-talk form to be used in the Volitional Control 

Application.  

As a preliminary foundation, definitions of meta-learning, definitions of 

volition and volitional control strategies, time management strategies, and 

definition of mobile learning design were presented. 

 

A. Meta-Learning 

 

The learners need to acquire and process knowledge and skills pertaining 

to effective learning regardless of learning situations. This term can be 

explained as meta-learning which is defined as acquirement or process of 

knowledge of skills to effectively learn in any learning situations(Smith, 

1982). Meta-learning cannot be simply learnt from a certain program; 

however it is lifelong process that can be attained through reflection.  

Through meta-learning, learners are to transform into competent learners 

who can control their learning process by themselves(Weinstein & Van Mater 

Stone, 1996). Learners with meta-learning are (1) able to analyze, plan and 

manage their learning, utilize learning media and methods(Lee, 2000) and (2) 

ready to face their learning process and resolve any obstacles raised by 

external or internal factors because meta-learning helps learners to learn 

extensively, create knowledge and manipulate information(Smith, 1982, 

Rogers, 1983, Kolb, 1981). 

Development process of meta-learning in learning process perspective 

can be explained with two words, involvement and reflection. Involvement 

indicates learners' direct participation in learning process. Reflection indicates 

that learners keep a certain distance from learning process that they are 
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involved in and contemplate the whole process. Through meta-learning, 

learners can be developed to be autonomous learners. With the change in 

involvement pattern, learning patterns such as learning types and strategies 

will be changed. With the change, autonomous control and responsibility will 

be emphasized over the whole learning process. With reflection process, 

meaning and value of learning will be reviewed by learners so that they could 

turn into autonomous learners.  

Meta learning can be classified into two areas: (1) Meta Cognitive and 

(2) Meta motivation. 

 

Meta Cognition 

 

Meta-cognition is defined as an ability that learners recognize their own 

cognition process and select cognitive strategies and control the process by 

investigation, evaluation and modification of the strategies(Kim, 2005). Meta-

cognition can be divided into two parts, general cognition that is related to 

knowledge and self-regulation of cognition(Flavell, 1979). The former 

indicates the meta-cognitive strategies include knowledge attainment and task 

fulfillment. The latter is meta-cognitive regulation strategies which learners 

actually use. For example, they monitor, control and regulate their cognition.  

Since 1980, there have been many studies on meta-cognition which is 

controlling cognitive process of learning with high-level skills. Corno & 

Mandinach(1983) stated learners select and apply the cognitive strategies that 

they considered valuable. In relation to learning performance, meta-cognitive 

is proven to be influential(Paris, Cross & Lipson, 1984). This indicates the 

important role of meta-cognitive strategies in learners’ learning process .  

Recent studies have focused mainly on the use of meta-cognitive 

strategies and their effect on student learning enhancement(Corno, 1986). 

However, Flavell(1979) & Brown(1978)'s research on meta-cognition tells 

that meta-cognition without meta-motivation is not sufficient in self-regulated 

learning because meta-cognition does not play into learning outcomes as a 

sole component but it plays into learning by joining with emotion, feeling and 
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motivation aspects (Park, 2004).  

 

Meta-Motivation 

 

As meta-cognition is a part of self-regulated learning strategies, it is 

mentioned and studied extensively in association with self-regulatory 

behavior and learner performance(Alexander & July, 1988; Eccles, 1983; 

Pintrich & Schrauben, 1992; Pintrich, Cross, Kozma, & McKeanchie, 1986; 

Schunk, 1991; Weinstein & Mayer, 1986). However, consideration of meta-

cognitive skills in relation to learning outcomes is difficult to be generalized 

because the management of motivation and emotion plays in an important role 

in learning goals by preserving and retaining an intention to learn(Corno, 

1993; Corno & Kanfer, 1993; Kuhl, 1985). Intention to learn in another word 

is meta-motivation which indicates learner's awareness on motivational 

process.  

Meta-motivation is an essential factor to regulate motivation. As learners 

mature, they start to control their motivation and develop skills(Kuhl & 

Kraska, 1989). According to Zimmerman(1998), learners who has a good grip 

on their learning process perceive themselves as effective, autonomous and 

internally motivated. Ideal learners who can regulate their learning process 

needs to learn how their motivation is being progressed. Some learners might 

not perform well due to motivation deficiency therefore by knowing their own 

motivation; they can perform in learning better.  

With meta-motivational skills, learners acknowledged the extensive 

usage of meta-motivation strategies in order to maintain motivation and to 

maximize efforts when they face difficulties, disinterest or obstacles while 

completing tasks. For example, anticipation, hopelessness, enjoyment, price 

and disappointment are introduced to influence motivational processes by 

preventing or encouraging learners to achieve successful goal(Hembree, 1988; 

Pekrun, 1992; Volet, 1997). Also meta-motivation strategies preserve learning 

motivation from stimulating alternatives that distract learners from achieveing 

learning objective. 
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The meta-motivation has psychological aspects that can be measured 

(Kuhl & Kraska, 1989) and according to Corno(1989), motivational process 

intervenes and facilitates the decision, whereas volitional process interviews 

enactment of the decision made and protect the decision. This can be 

explained that motivation is a process that affects learner to initiate learning 

and when learning is decided to start, volition affects the continuation of 

learning progress. Volition retains learning motivation and enables learners to 

behave on their motivation. Learners with high level meta-motivation are 

goal-oriented and use more meta-cognitive strategies and volitional control 

strategies.  

 

B. Volition and Volitional Control Strategies 

As the volition directly impact on the learners’ motivation and cognition 

in learning, the related studies of volition and the volitional control strategies 

were studied.  

 

Volition 

 

Volition is characterized as part of a larger self-regulatory system that 

contains motivation(Pervin, 1992; Snow, 1989). Many different terms are 

used interchangeably to describe learner's autonomous role in learning such as 

self-regulated learning, self-directed learning, self-planned learning, 

independent study, self-instruction, autodidaxy, individualized learning and so 

on. Knowles(1975) defined the self-directed learning as a process in which 

one takes an initiative in planning his or her learning experience, analyzing 

needs, searching resources and evaluating learning. Tough(1966, 1967) 

defined self-instruction as learners' taking responsibility when it comes to 

planning and setting a direction in learning process. On the other hand, Spear 

and Mocker (1984) criticized Tough and Knowles' view of autonomous role 

of students as a linear, procedural progress and redefined the concept as a 

non-linear progress where learners have to continuously choose their action 

during learning progress because environmental concerns cause unexpected 
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conditions. Chene(1983) considered autonomy as a similar concept.  

Many different definitions of learners’ autonomous role were caused by 

internal learning transformation progress and the external condition that 

facilitates the internal progress(Brookfield, 1984). Fellenz categorized this 

concept into two aspects, a role that has been adopted during learning process 

and a psychological state that one reaches as an attitude 

development(Brockett & Hemstra, 1991). Zimmerman and other researchers 

also divide the components into meta-cognitive components, motivational 

component and behavior components. The Table II-1 shows the how self-

regulated learning can be categorized by different researchers.  

 

Table II.2. Literature of Self-regulated learning 

Self-
regulated 
learning 

Researcher Category Specific Strategies 

Zimmerman(1986) 

Meta-cognitive 
component 

Planning learning,  
Setting objectives,  
Self-evaluation,  
Self-monitoring 

Motivational component 
Self-efficacy,  
Autonomy, interest 

Behavior component 
Environment suitable for learning, 
selecting help, requesting for help  

Whang, Yang(2002) 

Cognitive regulation 
component 

Cognitive strategies, meta-
cognitive strategies  

Motivational component 
Goal orientation, Self-efficacy, 
Achievement value  

Behavior regulation 
component 

Action control, study time 
management ability, asking for 
help  

Park(1995) 

Meta-cognitive 
component 

Plan for learning, Monitoring, 
regulation  

Meta-motivational 
component 

Recognition of one's motivational 
status, retain motivation status  

Volitional control 
components 

Control internal and external 
distracting factors  

 

The difference in terms used and specific strategies exist in classification 

of self-regulated learning however, all researches show that learners collect 

learning resources that help them to set study time and equip their mental 
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effort to fulfill the tasks(Kanfer, 1991; Naylor, Pritchar, & Ilgen, 1980) by 

using meta cognitive and meta motivational skills.  

The concept that includes both meta cognitive and meta motivation along 

with behavior components can be defined as volition and volitional 

control(Choi et al, 1998).. Learners with high volitional control will regulate 

cognitive, motivational and affective processes when trying to carry on 

challenging objective.  

Volition comes in to play only when the tasks are challenging. And the 

motivation and volition are closely associated. However, modern volition 

theories distinguish between motivation and volition and stated that volition is 

the state that persist the learning process whereas motivation is the state the 

pursue learners to initiate learning. In other word, once learning began 

learners’ volition will influence their learning progress. The Figure II-1 shows 

the relationship between volition and motivation. 

 

Motivation 

Decision 

Volition Control 

Expectation Self-regulation 

Figure II.2. Relationship between Volition and Motivation 
 

Volitional Control Strategies 

 

Volition is a method that supports skills that allocate attention and 

regulate one's emotion from distraction to achieve goals. In various situations, 

volition acts as volitional control strategies. Volition affects when objective or 

intention is carried out as an action. Volitional control that is enacted during 

difficult tasks retains motivation that pursues learning goal and also reinforces 

learning and performance. Volitional control is also described as meta-

motivation skill because it increases the cognitive behaviors and suppresses 

distracting emotions.  

By using volitional control strategies, learners can escape from learning 

obstacles and carry out tasks effectively(Park, 1998). Kuhl(1985) 

conceptualized volition as action control process because it has a function of 
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controlling actions for behaviors during learning process. Snow(1987) stated 

the necessity of explaining interaction among cognitive, affective and active 

functions to describe human behavior in complicated situation such as 

learning. The active functions in this regards refer to motivation and volition. 

Zimmerman(1990) proposed volitional control however, put emphasis on 

external control. On the other hand, Kuhl(1985) and Corno & Kanfer(1993) 

suggested volitional control that primarily includes internal control 

process(Choi et al, 1998). Volitional control strategies suggested by 

Kuhl(1985) and Corno & Kanfer(1993) can be summarized as strategies to 

control inner aspects of human instead of external environmental aspects.  

External aspects of strategies mainly deal with reduction of external 

discomfort and focus on behavior control by utilizing necessary 

environmental factors. On the other hand, internal strategies deal with 

approaching a goal by having positive mind, being immersed in learning 

during exam period and regulating emotion and feeling. Corno and 

Kanfer(1993) claim that both external and internal contribute to learning and 

performance, however, more focus is given toward internal aspects.  

Kuhl(1985) introduced taxonomy of volitional control strategies. And 

other researchers afterwards introduced various types of volitional control 

strategies based on Kuhl's original taxonomy shown in Table II-3. 
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Table II.3. Studies on Volitional Control. 

Year Researcher Strategies Characteristics  

1985 Kuhl 

·6 components:  (1)attentional 
selectivity, (2) 
encoding control, 
(3)information processing 
control, (4)emotion control, 
(5)motivation control, 
(6)environment control 

·Meta-cognitive control: 
attentional selectivity, 
encoding control, and 
information processing 
control 
·Non-cognitive control: 
emotion control, motivation 
control and environment 
control 

1989 Corno 

·4 components: (1)Cognitive 
control, (2)Motivation control, 
(3)Emotion control, 
(4)Environment control 

·Collaborated Kuhl's meta-
cognitive control strategies 
into cognitive control. 
·Unlike Kuhl(1985), divide 
environment control into two 
components; Control of the 
task situation and Control of 
others in the task setting 

1994 
Kuhl  
& Goschke 

·7 components: (1)intention 
control, (2)attention control, (3) 
action control, (4)arousal 
control, (5)motivation and 
emotion control, (6)encoding 
control, (7)self-reflective 
thinking and planning 

·Procedures, evaluation, 
representation, meta-control 
level & two information type 
(input and output) have been 
combined to suggest control 
pattern  

1995 Park 
· 8 questionnaires without any 
components 

· Based on Kuhl(1989) 
action control inventory, 
created for elementary 
students.  

1997 Lee 
·2 components: (1)Motivation 
control, (2)Emotion control 

·Kuhl(1985), Corno & 
Kanfer(1993) and other 
inventories were 
comprehensively utilized to 
develop an inventory.  

1998 Choi et al 

·4 components: (1)Motivation 
control, (2)Emotion control, 
(3)cognitive control, (4) 
Environment control 

· Based on Corno(1989), 4 
strategies, the items were 
developed.  

1999 
McCann & 
Garcia 

· 3 components: (1)Self efficacy 
improvement, (2)Stress-
reduction behaviors, 
(3)Negative based incentives 

· Motivation control and 
emotion control has been 
categorized into 3 factors 
based on Corno's 4 
components 
· Research toward college 
students  
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As seen in the Table II-3, the researches related to volitional control 

strategies can be classified into two segments, one that includes cognitive 

control and the other that excludes cognitive control.  

Pintrich(1999) presented constituents of volitional control strategies as 

motivation, affective/emotional control, behavior control and environment 

control excluding the cognitive factors. If cognitive control is included in 

volitional control strategies, the whole picture of the strategies are 

indistinguishable from self-regulated learning inventory. Many researches 

take emotional and motivational control strategies in volitional control 

whereas cognitive, meta-cognitive and other components are included in self-

regulation(Kuhl & Goschke, 1994; Lee, 1997⑦; McCann & Garcia, 1999; 

Park, 1995⑧). Also all volitional control strategies include motivation control 

and emotion control, which indicates that the primary components of 

volitional control strategies are emotional control strategies and motivation 

control strategies.  

Learner’s intention to learn is in practice governed by meta-cognition 

and meta-motivation. Yet meta-cognition is known to have less impact on 

learner’s intention to learn, whereas emotional and motivational arousal of 

learners during the learning process keep learners’ intention to learn(Park, 

2004). In the prior studies on the volitional control strategies emphasized 

components related to motivation and emotion(McCann & Garcia, 1999; Lee, 

1999). Lee(1999) took emotional and motivational aspects and conducted 

research on volitional control and McCann & Garcia(1999) further elaborate 

the research of Corno(1989) and introduced three general strategies of 

volitional control as shown in the Table II-4; (1) self-efficacy enhancement, 

                                                   

 

 

⑦ 이종삼. (1997). . 등 생  자 조 습 략  지통 략 사용에  

차이. The Journal of Educational Research, 35(1), 137-160.  

⑧ 승 (1995). 인지, 동 , 지통  자 조 습과  계. The Korean 

Journal of Educational Psychology, 9(2), 57-90. 
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(2) stress-reducing actions, and (3) negative-based incentives.  

 

Table II.4. Volitional Control Strategies (McCann & Garcia, 1999) 

McCann & Garcia 
(1999) 

Motivation control & Emotion 
control  

Self-Efficacy Enhancement  

Stress Reducing Actions 

Negative based incentives 

 

As the studies show more emphasis on motivational and emotional 

control in volitional control as opposed to cognitive and meta-cognition 

aspects, this study will base the volitional control strategies introduced by 

McCann & Garcia(1999) to develop a volitional control application. 

Therefore in this research, the motivation and emotion aspects of strategies 

introduced by McCann & Garcia(1999) will be adopted to induce design 

guidelines  for application development. The specific strategies within each 

component can be organized shown in Table II-5.
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Table II.5. Specific Strategies of McCann & Garcia (1999)’s Volitional 
Control Strategies 

No. Self-Efficacy 
Enhancement (SE) 

Stress Reducing Actions 
(SA) 

Negative based 
incentives(NI) 

1 
I remind myself that I 
usually do fine on 
exams and/or other 
course assignments 
when I stay on track 
with my studying. 

I promise myself 
something I want when I 
complete a specific amount 
of studying (e.g., going to 
a movie, getting together 
with friends, favorite CD, 
etc.).  

I think about how 
disappointed others 
(Family/friends) will be 
if I do poorly. 

2 
I tell myself that I will 
be able to understand 
and remember this 
course material. 

When I can’t get down to 
studying or get if I get 
frustrated or interrupted 
during studying, I count to 
10 to help me get on track 
with it.  

I think about why I am 
going to college (e.g., 
about my future plans) 

3 

I tell myself, “You can 
do this!” 

I call a friend from class 
and discuss the assignment 
or material with her.  

I think about the amount 
of time my classmates 
probably study for this 
class, and that they will 
get a better grade than 
me. 

4 I think about my other 
coursework and that if I 
don’t get going or 
continue this study 
session I will fall 
behind in the 
assignments for the rest 
of my courses 

I put on background 
music(e.g., classical, soft, 
instrumentals) to relax me.  

I think about the 
sacrifices that I have 
made, or that my parents 
are making to put me 
through school. 

5 I tell myself that I have 
gotten my best grades 
when I struck to a study 
schedule.  

I exercise for about a half 
hour before I begin 
studying to clear my head 
and help me get relaxed.  

I think about the 
possible negative 
consequences of doing 
poorly in the class.  

6 

I think about how great 
(how relieved) I‘ll feel 
when I get this 
finished.  

I concentrate on my 
breathing, taking deep, 
steady, slow breaths to help 
me focus before beginning 
my studying, or to help me 
resume my studying if I 
get distracted, frustrated, 
or bored while studying. 

 

7 I tell myself, “Get to it 
and concentrate, this is 
an important 
exam/paper/ 
assignment.”  

I imagine myself moving 
through the assignment or 
answering the test 
questions without much 
difficulty. 
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8 I think about the goals I 
have set for myself 
(how what I do now 
may affect my future). 

I think of interesting or 
different ways to make 
studying more fun or 
challenging for me. 

 

9 I take a 5-10 minute 
break to clear my head 
when I want to quit 
studying but know I 
should stay with it. 

I usually meditate or use 
some form of relaxation 
technique so I am better 
able to concentrate on my 
studies. 

 

10 I think about my 
strengths and the 
resources that I can 
draw upon to help me 
with difficult 
assignments or test 
information. 

I schedule regular study 
hours with a friend from 
class so that I won’t fall 
behind in my class 
assignments and feel 
bad/stressed/guilty for 
putting off studying. 

 

11 I think about things that 
make me feel good 
whenever I am feeling 
frustrated about what I 
need to get done for 
this class. 

  

12 I talk aloud to myself 
about the materials I’m 
studying to keep me 
from getting distracted 
by other thoughts or 
activities 

  

 

The volitional control strategies introduced by McCann & Garcia(1999) 

are consisted of twelve Self-Efficacy Enhancement (SE), ten Stress Reducing 

(SR) Action, and five Negative-based Incentives(NI). Many items in were 

written in form of self-talk as below: 

“I tell myself that I will be able to understand and remember this course 

material.”(SE 2) 

“I tell myself, “You can do this!”(SE3) 

“I tell myself that I have gotten my best grades when I struck to a study 

schedule.” (SE5) 

“I tell myself, “Get to it and concentrate, this is an important 

exam/paper/ assignment.”(SE7)  

“I talk aloud to myself about the materials I’m studying to keep me from 

getting distracted by other thoughts or activities” (SE 12)  
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“When I can’t get down to studying or get if I get frustrated or 

interrupted during studying, I count to 10 to help me get on track with it.” 

(SA2)  

The some items involved other peers/ classmates such as,  

“I call a friend from class and discuss the assignment or material with 

her.” (SA3) 

“I schedule regular study hours with a friend from class so that I won’t 

fall behind in my class assignments and feel bad/stressed/guilty for putting off 

studying.” (SA10) 

“I think about the amount of time my classmates probably study for this 

class, and that they will get a better grade than me.” (NI3)  

One item in the strategies involves reward presented to learners after the 

completion of learning.  

“I promise myself something I want when I complete a specific amount 

of studying (e.g., going to a movie, getting together with friends, favorite CD, 

etc.).” (SA1)  

The other items involve the word think or image such as,  

“I think about how great (how relieved) I‘ll feel when I get this 

finished.” (SE6) 

“I think about the goals I have set for myself (how what I do now may 

affect my future” (SE8) 

 “I think about my strengths and the resources that I can draw upon to 

help me with difficult assignments or test information.” (SE10) 

“I think about things that make me feel good whenever I am feeling 

frustrated about what I need to get done for this class.”(SE11) 

“I imagine myself moving through the assignment or answering the test 

questions without much difficulty.” (SA7) 

“I think of interesting or different ways to make studying more fun or 

challenging for me.” (SA8) 

“I think about how disappointed others (Family/friends) will be if I do 

poorly.” (NI1) 

“I think about why I am going to college (e.g., about my future plans)” 
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(NI2) 

“I think about the sacrifices that I have made, or that my parents are 

making to put me through school.” (NI4) 

“I think about the possible negative consequences of doing poorly in the 

class.”(NI5) 

The rest items were as follows: 

“I take a 5-10 minute break to clear my head when I want to quit 

studying but know I should stay with it.”(SE9) 

“I put on background music(e.g., classical, soft, instrumentals) to relax 

me.” (SA4) 

“I usually meditate or use some form of relaxation technique so I am 

better able to concentrate on my studies.”(SA9) 

 

Self-talk format is utilized the most in the volitional control strategies 

introduced by McCann and Garcia (1999), which is also confirmed as a 

method used to increase the volitional control by Pintrich (1999) and 

Wolters(2000). Pintrich(1999) proposed micro-level views on motivational 

control as mastery self-talk, performance self-talk, interest enhancement, self 

consequating and environmental control.  

 

C. Time Management Strategies  

 

Time management is not a new concept that is being dealt and it has been 

perceived in three perspective, (1) efficiency, (2) effectiveness and (3) 

stability. First, efficiency indicates the minimum amount of time is spent for 

maximum learning results. Efficiency perspective of time-management was 

ruling paradigm where time is conceived as money therefore less time means 

less resources to be used. Second, effectiveness indicates the qualitative 

achievement of learning. Regardless of the amount of time the learner 

allocated and utilized for learning, the result product which is learning 

outcome is perceived as the most important in this perspective. Finally, 

stability refers to refreshment time where learners take break to recharge to go 
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back to study. This means learners take breaks to stretch themselves or even 

take a stroll to maximize their learning process.  

Efficiency view of time management was emphasized in the past; 

however, the paradigm has shifted to put more weight on maximizing 

effectiveness and focusing on importance. This phenomena is due to the 

introduction of new technologies and diverse fields of courses introduced to 

learners, which forces learners to control their learning process with 

regulating skills(Chalmers & Fuller, 1995; Thomas, 1988; Winne, 1995; 

Zimmerman & Paulsen, 1995) 

As early as 1950s, McCay(1959) developed a concept for a time-

management training program which is consisted of critical elements such as 

(1) giving insight into time-consuming activities, (2) changing time 

expenditure, (4) increasing workday efficiency by teaching people how to 

make a daily planning, how to prioritize tasks and how to handle unexpected 

tasks. To effectively manage one’s time, McCay(1959) stated that one should 

set life goals and keep time log. Lakein (1973) likewise stated the importance 

of planning, scheduling and making a list to find needs, and prioritizing and 

allocating resources. As such, time management can be viewed as method of 

monitoring and controlling time (Eilam & Aharon, 2003). 

Studies related to time management are ranging from development of 

time management scale, relationship between time management achievement 

and satisfaction, development of time management strategies for effective 

time use and variables affected by time management. Prior studies on time 

management are as shown in the Table II-6 

 

Table II.6. Studies in Time Management (Clasessens, 2007) 

Year Author 
Time 
manageme
nt measure  

Variables included in the study 

1982 
Hall and 
Hursch 

An activity 
log and 
short 
survey 

Time spent on high-priority tasks, feelings 
of effectiveness, satisfaction 
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1986 King et al.  

Time 
manageme
nt 
scale 

Knowledge of time management, high-
priority tasks, self-monitoring of working 
on high-priority tasks, self-efficacy, social 
support, stress, life events, spouse reports 

1988 
Bond and 
Feather 

TSQ 

Time structure, self-esteem, depression, 
psychological distress, stat anxiety, trait 
anxiety, neuroticism, extraversion, health, 
physical symptoms, hopelessness, type A 
behavior 

1990 Macan et al.  TMBS 

Time management behaviors, perceived 
control of time, role ambiguity, role 
overload, job-induced tension, somatic 
tension, job satisfaction, Type A-B 
behavior, job 
performance 

1991 
Britton and 
Tesser 

TMQ 
Short-range planning, long-range planning, 
time attitudes, grade point average, 
scholastic aptitude test  

1992 Koolhaas et al. 
PTP’90 
(Dutch 
scale) 

Optimism, saving, here and now, past, rush, 
vagueness, 
timeliness, personal growth 

1992 Lang  

Time 
manageme
nt 
coping 
scale 

Time management behavior, coping, strain, 
somatic 
complaints 

1993 
Lay and 
Schouwenburg 

Short 
version of 
TMBS 

Trait procrastination, agitation, dejection 

1994 
Burt and 
Kemp 

TSQ, 
activity 
planning 

Study 1: expected, retrospective, and actual 
task duration  Study 2: time structure, role 
overload, activity duration, 
academic performance 

1994 Macan TMBS 
Time management behaviors, job 
satisfaction, job 
performance 

1996 Barling et al.  
Short 
version 
TMQ 

Short-range planning, long-range planning, 
achievement 
striving, sales performance, years of sales 
experience 

1996 Macan  TMBS 
Time management behaviors, stress, job 
satisfaction, job 
performance 

1997 
Adams and 
Jex 

TMBS Test of factor structure of TMBS 

1997 Mudrack  
TMBS, 
TSQ 

Test of psychometric qualities of TSQ and 
TMBS 

1999 
Adams and 
Jex 

TMBS 
Time management behaviors, perceived 
control of time, W-F conflict, job 
satisfaction, health 
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1999 
Jex and 
Elacqua 

TMBS 

Time management behaviors, role conflict, 
role overload, 
W-F conflict, strain, feelings of control over 
time 

1999 
Francis-
Smythe and 
Robertson 

TMBS, 
TSQ 

Expected task duration, retrospective and 
prospective tasks, time management 
behaviors, time structure 

2000 Davis TMBS 
Time management behaviors, job-induced 
tension, somatic tension, job satisfaction, 
experience, performance 

2002 

Kaufman- 
Scarborough 
and 
Lindquist  

TSQ, Time structure, poly chronicity 

2002 Kelly 
TMBS, 
TSQ, 

Time management behaviors, perceived 
control of time, time structure, worry 

2003 
Eilam and 
Aharon 

planning 
reports 

Planning tasks, awareness of discrepancies 
between suggested versus enacted work 
(monitoring), and readjusting plans over 
time 

2003 Griffiths TMBS 

Time management behaviors, self-reward, 
self-punishment, job productivity, job 
satisfaction, work-family conflict, stress, 
positive and negative affectivity, 
conscientiousness 

2004 
Claessens et 
al. 

planning 
scale 

Planning, perceived control of time, work 
strain, job satisfaction, and job performance 

2005 
Green and 
Skinner  

Key Skills 
Questionna
ire 
developed 
for the 
study 
several 
time 
manageme
nt skills 

Time management skills, time culture, 
stress, work home balance 

 

There are three prominent scales that have been developed and they are 

used in time management researches as shown in the Table II-7.  

First, time structure questionnaire(TSQ) was constructed by Bond and 

Feather (1988). TSQ contains items referring to “the extent to which time is 

used in a structured and purposeful way”(Clasessens et al., 2007). The 

developed scale was validated for further use (BondM., 1988). 

Second, time management behavior scale (TMBS) was developed by 

Macan and Shahai (1990). Popular time management concepts served as 
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foundation in developing TMBS. The subscales were: (1)setting goals and 

priorities, (2) mechanics of time management such as making a list of things 

to do, (3) preference for organization for example inclination toward 

organized way of working, and (4) perception of time control. Macan(1995) 

later stated that the time control perception is not the independent variables to 

measure the degree of time management but it is a resulting factors deriving 

from TMBS.  

Third, time management questionnaire(TMQ) was created by Britton and 

Tessor (1991). Similar to the perception of time control in TMBS, TMQ 

included Time Attitude items which measures learners perception and 

allocation plan for time. The scale consisted of (1) short-range planning, 

(2)long-range planning, and (3) time attitudes. The subordinate elements are 

(a) choosing goals and subgoals, (b) prioritizing the goals, (c) generating tasks 

and subtasks from the goals, (d) prioritizing the tasks, (e) listing the tasks on a 

“to-do” list, (f) scheduling the tasks, and (g) carrying out the tasks. Many 

following researches adopted TMQ (Barling et al, 1996; Trueman & Hartley, 

1996; Williams et al., 1995) 

Items in “Short-Range planning” and “Time Attitude” showed 

significance in affecting learning outcomes(Britton & Tesser, 1991). Trueman 

& Hartley(1996) revised the questionnaires and found out even “Long-Range 

planning” show less significant in learning outcome, it was proven to be in 

relationship with learning achievement(Lee, 2005 ⑨ ). Macan et al(1990) 

conducted an investigation with 46 items of time management behaviors and 

it was categorized into 4 factors to construct time management behavior. 

Mardrack(1997) evaluated “time structure questionnaire) and “time 

management behavior scale in the research. Lahmers and Zulauf(2000) used 

34 items in “Time Management Behavior Scale” and classified 4 components.  

                                                   

 

 

⑨ 이인 . (2005) 시간 리 략  를 진시키는 계  e-

learning 모 탐색. 공 연구, 21(4), 101-120. 
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Many studies include time-management strategies in addition to other 

self-regulated strategies. For example, Hall and Hursch (1982) utilized time-

management practices in the course along with behavior-management 

techniques. Also short time management strategies on using computer time 

management game was practiced (Tulga, 1979; Tulga & Sheridan, 1980). 

Yang & Hwang (2002) constructed a general model for self-regulated learning 

which includes 8 time management variables. Britton and Glynn (1989) 

explained a simple theoretical model of time management practices to 

enhance intellectual productivity.  

The studies show that individuals differ largely from one another in time 

control and goal setting(Claessens et al, 2007). Some continuously plan their 

schedule and set deadlines for themselves however, others pay minimal 

attention to short-terms agenda(Conte et al., 1998).  

For development of volitional control, the purpose is to develop a 

volitional control which adopts primarily the volitional control strategies, 

items from TMQ that are applicable to volitional control strategies will be 

considered for design and development.  For example, SRP 2(Planning 

before starting), SRP 3(schedule activities) and SRP 5 (spending time to plan) 

will be employed at the initial stage of the volitional control applicaion in 

mobile devices so that students can plan their learning.  

All Time Attitude items below will be considered for the volitional 

control application in mobile devices:  

TA 1- do distraction because can't say no 

TA 2- in charge of time 

TA 3- personal grooming 

TA 4- improvement in time management 

TA 5- constructive use of time 

TA 6- continuing unprofitable routines/activities 
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Table II.7. TSQ, TMBS and TMQ in Time Management 

Time Structure Questionnaire(TSQ)  
 

Time Management Behavior Scale 
(TMBS)  

Time-Management Questionnaire 

1 
Do you ever have trouble organizing the 
things you have to do?  

1 
Takes on too 
many tasks 

11 
Involved in 
small details  

Short-Range 
Planning 

(SRP) 

1 
Do you make a list of the things 
you have to do each day? 

2 
Do you ever find that time just seems to 
slip away?   

2 
Overwhelmed 
by tasks 

12 
Can't keep 
schedule  

2 
Do you plan your day before you 
start it? 

3 
Do you have a daily routine which you 
follow?   

3 
Underestimates 
time 

13 
Messy 
workspace  

3 
Do you make a schedule of the 
Activities you have to do on work 
days? 

4 
Do you often feel that your life is aimless, 
with no definite purpose?   

4 
Feels in control 
of time 

14 Procrastinates 
 

4 
Do you write a set of goals for 
yourself for each day? 

5 
Many of us tend to daydream about the 
future. Do you find this happening to you?  

5 
Doesn't delegate 
tasks 

15 
Keeps long-
term goals  

5 
Do you spend time each day 
planning? 

6 
And what about the past? Do you find 
yourself dwelling on the past?   

6 Unable to say no 16 Reviews goals 
 

6 
Do you have a clear idea of what 
to accomplish during the next 
week 

7 
Once you've started an activity do you 
persist at it until you've completed it?  

7 
Handles letters 
& memos 

17 
Breaks down 
tasks  

7 Do you set and honor priorities? 

8 
Do you ever feel that the things you have 
to do during the day just don't seem to 
matter?  

 
8 

Unimportant 
tasks 

18 
Sets short-term 
goals  

Time 
Attitude 

(TA) 

1 

Do you often find yourself doing 
things which interfere with your 
school work simply because you 
hate to say "No" to people? 

9 
Do you plan your activities from day to 
day?   

9 
Leaves clean 
workspace 

19 Sets deadlines 
 

2 
Do you feel you are in charge of 
your own time, by and large? 

10 
Do you tend to leave things until the last 
minute?   

10 
Socializes at 
work often 

20 
Increases task 
efficiency  

3 
On an average class day do you 
spend more time with personal 
grooming than doing schoolwork? 
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11 
Do you find that during the day you are 
often not sure what to do next?  

21 
Completes 
priority tasks 

31 
Makes list of 
things to do  

4 
Do you believe that there is room 
for improvement in the way you 
manage your time? 

12 Do you take a long time to "get going"?  
 

22 
Reviews 
activities 

32 
Carries appt. 
book  

5 
Do you make constructive use of 
your time? 

13 
Do you tend to change rather aimlessly 
from one activity to another during the 
day?  

 
23 

Evaluates daily 
schedule 

33 Keeps daily log 
 

6 
Do you continue unprofitable 
routines or activities? 

14 
Do you give up easily once you've started 
something?  

24 Sets priorities 34 
Scheduling is 
wasted time  

Long-Range 
Planning 

(LRP) 

1 
Do you usually keep your desk 
clear of everything other than what 
you are currently working on? 

15 
Do you plan your activities so that they 
fall into a particular pattern during the 
day? 
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Carries 
notebook 

35 
Sets out clothes 
nightly  

2 
Do you have a set of goals for the 
entire quarter? 

16 
Could you tell how many useful hours you 
put in last week?  

26 
Schedules 
events weekly 

36 
Days too 
unpredictable  

3 
The night before a major 
assignment is due, are you usually 
still working on it? 

17 
Do you think you do enough with your 
time?   

27 Recordkeeping 37 
Sorts mail 
daily  

4 
When you have several things to 
do, do you think it is best to do a 
little bit of work on each one? 

18 
Do you get bored with your day-to-day 
activities?  

28 
Schedules time 
daily 

38 
Loses sight of 
objectives  

5 
Do you regularly review your class 
notes, even when a test is not 
imminent?  

19 
Looking at a typical day in your life, do 
you think that most things you do have 
some purpose? 
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Writes reminder 
notes 

39 
Organizes 
paperwork     

20 
Do your main activities during the day fit 
together in a structured way?  

30 
Forgets about 
lists made 

40 Disorganized 
    



 

32 

21 
Do the important interests/activities in 
your life tend to change frequently?  

41 Disorganized 
  

    

22 
Do your main interests/activities fulfill 
some purpose in your life?  

42 
Acts before 
thinks 

  

    

23 
Do you have any difficulty in finishing 
activities once you've started them?   

43 
Avoids 
interruptions 

  

    

24 
Do you spend time thinking about 
opportunities that you have missed?   

44 
Uses waiting 
time 

  

    

25 
Do you ever feel that the way you fill your 
time has little use or value?   

45 
Doesn't preplan 
tasks 

  

    

26 
Do you spend time thinking about what 
your future might be like?  

46 
Doesn't 
prioritize tasks 
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D. Mobile learning Design 

 

Learning environment used to be limited to physical environment such as 

classroom, school or institution. Upon the development technologies, learners 

have gained freedom from physical or time constraints. Learners can engage 

in learning using technological devices such as tablet PC, mobile phones and 

computers by accessing diverse resources and interaction as self-directed 

learners(Hwang et al, 2005). This is also supported by the ‘Expansion of 

Learning Space’ introduced by Jung and Rha (2004). By utilization of mobile 

devices, scope of learning environment has not only been perceived to be 

expanded from e-learning form but it is viewed as a novel paradigm.  

Mobile learning can be classified into two categories depending on the 

inclusion of learning contents: (1) mobile device contains actual learning 

contents, (B) mobile device acts as a supporting device.  

 

Mobile device containing actual learning contents 

 

When mobile device is utilized as an actual learning device, information 

and interactive components needed to be incorporated and designed. The 

Table II-7 shows the components that needed to be included in the design of 

mobile device which presents actual learning contents.  

 

Table II.8. Information and Interactive Design Strategies in Mobile 
Environment (Kim, 2012) 

Domain  Type Design Strategies No 
Contents 
Focused 
Information 
Design 

Text Present contents in segmentation. T1 
Group effective information.  T2 
Present the essentials in summary.  T3 
Present visual cues related to the amount of 
information shown in the screen.  

T4 

Emphasize and preset the important information.  T5 

Present in appropriate font size.  T6 

Use italic, bold, color for font with caution.  T7 
Use general font.  T8 

Graphics Use graphic components with caution.  G1 
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Layout Form consistent layout. L1 
Organize sentences consistently.  L2 
Re-design for mobile environment instead of 
minimize the original website.  

L3 

Sound and 
Video 

Adjust on/off and volume setting for sound and 
video. 

S1 

Provide appropriate sound and video for 
attention getting and motivation.  

S2 

Interface 
focused 
Interactive 
Design  

Feedback 
 

Provide feedback in relation to progress or 
motion.  

F1 

Provide helpful feedback for attention, learning 
motivation and interests.  

F2 

Provide effective feedback sound.  F3 
Provide sound effect related to situation or errors.  F4 

Button Arrange default functions such as start, run and 
search consistently.  

B1 

Design the button or icon in simple.  B2 
Arrange buttons effectively.  B3 

Navigation Design in hierarchical structure.  N1 
Design menus to be clear.  N2 
Design to enable mobility in ease.  N3 
Utilize sound to assist navigation.  N4 

 

It can be observed that the mobile learning design strategies are primarily 

focusing on the visual aspects of the design with a few sound related 

strategies. This is due to the learning contents being delivered through the 

mobile devices and when learners are engaged in learning, the contents they 

receive are in visual format.  

 

Mobile device acts as a supporting device 

 

When the mobile device acts as a supporting device, the mobile device 

does not take the main role of delivering the contents. Utilization of mobile 

devices as a learning support device can be found as an additional tool to the 

“Web Based Training(WBT) system” (National IT Promotion Agency, 2009). 

Learning is mainly occurs in web-based environment and learners can 

download the contents in their mobile device from the web and review the 

contents. Additionally, email and/or SMS notification are sent to learners as 

reminders to submit their assignments or inform the important upcoming 

schedule. These functions that are designed to support learning are not 
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distinguishable from other planning and scheduling devices such as Google 

calendar and icalender. The reviewing of the contents with the mobile phone 

has benefits due to the portable size of the mobile yet it was previously 

adopted in PMP and PDA as shown in Table II-9. Therefore, it is difficult to 

conclude these benefits are due to the inherent characteristics of mobile 

devices or mobile learning. 

 

Table II.9. E-learning technology and standards (Ministry of Knowledge 
Economy, 2007) 

Device 
Main 
Function 

Additional 
Function 

Advantages Disadvantages 

Electroni
c 
Dictionar
y 

Dictionary  
video, mp3, e-
book, digital 
camera etc. 

Constructed with 
the focus on 
educational 
functions 

Lacking in 
functions of 
communication 
and memory 
support 

Cell 
phone 

Communicat
ion 

Video, mp3, 
DBM, wireless 
internet 

Portable and it acts 
as a daily necessity 
item. 

Small size of 
screen, lack of 
multimedia 
function 

PDA  
Personal task 
management 

video, mp4, 
wireless 
internet, 
mobile office 

Compatible with 
PC, Able to 
connect to wireless 
internet 

Large capacity, 
hard to operate 
applications 

PMP 
multimedia 
player 

video, DMB, 
navigation, 
camera 

Able to serve as a 
data storage and 
various contents 
can be played 

Lack of internet 
and 
communicating 
function 

UMPC  Mobile PC PC functions 

Idea function of 
processor, memory 
and storage 
capacity 

Battery life, 
Price 

Laptop PC PC functions 
Large screen, 
storage capacity 

Extensive use of 
power, lack of 
portability and 
price 

 

To help learners engage and control their learning process, learning 

strategies in relation to learning process should be provided. Since they are 

actively engaged in learning, visual components would not serve as a mean to 

provide appropriate learning strategies(Brewster, 2000). Information provided 

is additional information and it would be provided due to learners’ personal 
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choice (Kim, 2005), and Byun et al (2007)⑩ suggests the sound should be 

adopted when 1) an instant positive feedback is required, 2) the scene or 

mood is changed, 3) intense attention is required, 4) emphasizing process of 

change, and 5) feeling and emotion is required to be expressed.    

When sounds are used in mobile devices, learners engaged in learning by 

reading can attain additional information. For example, a learner engaged in 

studying for the test can visually focus on the learning materials and the 

helpful tips or related information can be presented to the learner in sound 

form so that they could control their learning process. Since the sound has 

aesthetic and emotional properties, the receiver can attain the underlying 

meaning of the messages along with the message itself.  

The sound design strategies similar to mobile learning design is 

primarily developed for the mobile devices that contains actual learning 

contents as shown in the Table II-10.  

 

Table II.10. Sound Design Strategies according to auditory cognitive features. 
(Kim, 2012) 

Auditory 
Cognitive 
Feature 

Sound Design Strategies 

Physiological 
Feature 

Audibility: Sound should be audibly clear and designed to be 
recognized easily.  
Homeostasis: Level of sound pitch produced and play speed should 
be designed to be consistently presented.  

Auditory 
Attention  

Parallel: Two or more sounds should be distinguished from each 
other. 
Emphasis: Important portion should audibly stand out when 
transferring information.  
Warning: Instant sound feedback should be given to learner’s 
incorrect response.  

Auditory 
Systemization 

Distinctiveness: Each sound should be distinguishable from each 
other.  
Spatiality: Sound pitch, volume and tone should be used to inform 
spatial information.  

                                                   

 

 

⑩ 변 계, , 손미 (2007). 법  공 . 울: 지사.  
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Rhythm: Consistent rhythm (timely order) should be evident to help 
understanding and cognition.  

Dual Coding  Compatibility: Sound and visual information should be compatible 
when presented together.  
Duality: Visual information and sound information should be given 
simultaneously when presenting information.  

Utilization of 
learning 
outcomes in 
relation to 
auditory 
information 

Association: Past experience should be flashed back when listening 
to the sound.  
Inference: Without visual information, the cause of upcoming 
behaviors and conditions can be predicted and inferred based on the 
presented sound.  
Symbolism: Sound that contains social-cultural meaning should be 
utilized.  
Consistency: Sound type with specific meaning and play location 
should be applied with consistent rules.  

Motivation in 
relation to 
auditory 
information  

Aesthetic: aesthetic satisfaction and auditory attraction should be 
provided.  
Attraction: Learner’s interests should be induced through sound.  

User’s 
manipulation 

Flexibility: Learners, based on their personal traits, can operate and 
adjust the volume, speed, mute, tone and etc.  

 

This study is adopting mobile device as a supporting tool therefore, 

Physiological feature (Audibility and Homeostatis), Dual Coding 

(Compatibility and Duality) and Motivation in relation to auditory 

information (Aesthetic and Attraction) were employed in design of volitional 

control application.   

 

E. Volitional Control Application 

 

Based on the literatures reviews on meta-learning, time management and 

mobile learning design strategies, the volitional control application was 

designed and developed as shown in Figure II-3. 
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Figure II.3. Four areas considered for design of Volitional Control Application 
 

Relevant literatures related to learners’ successful controlling of learning 

process were time management, meta-learning and mobile design strategies.  

At the first, time management strategies were reviewed to see learners’ 

management of their time then meta-learning was reviewed. Specific time 

management strategies and volitional control strategies were selected to be 

utilized in this study.  

Based on the time management strategies introduced by Britton & 

Tessor(1991) and Volitional Control Strategies introduced by McCann & 

Garcia (1999), the volitional control strategies were ordered in terms of time 

flow. 

To implement the volitional control strategies with respect to time, the 

mobile environment was studied and further investigation on visual and sound 

mobile design strategies were carried on. Among the mobile design strategies 

for visual and sound information, the strategies that are perceived as relevant 

for volitional control were selected then the volitional control domains were 

formed to classify volitional control design guidelines. The final volitional 

control application was developed in mobile environment.  

The relationship among groups of variables or strategies is formulated as 

shown in the Figure II.4. 
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Figure II.4. Relationship among groups of variable/strategies 

 

The details explanation on the selected strategies in each category is 

explained in the Table II-11.  
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Table II.11. Strategies used in design and development of VCA from literature 
Time Management Strategies Mobile Design Strategies Sound Design Strategies  
SRP 2- Planning before Starting  T6- Present in appropriate font size. Audibility: Sound should be audibly clear and 

designed to be recognized easily.  
SRP 3- Schedule activities T7- Use italic, bold, color for font with caution.  Duality: Visual information and sound 

information should be given simultaneously when 
presenting information.  

SRP 5- Spending time to plan  T8- Use general font.  Aesthetic: aesthetic satisfaction and auditory 
attraction should be provided.  
 

TA 1- do distraction because can't say no G1- Use graphic components with caution.  Attraction: Learner’s interests should be induced 
through sound.  
 

TA 2- in charge of time L1- Form consistent layout 
 

 

TA 3- personal grooming L2- Organize sentences consistently.  
TA 4- improvement in time management S2- Provide appropriate sound and video for 

attention getting and motivation. 
 

TA 5- constructive use of time F1- Provide feedback in relation to progress or 
motion. 

 

TA 6- continuing unprofitable routines/activities F2- Provide helpful feedback for attention, 
learning motivation and interests. 

 

 F3- Provide effective feedback sound.  
 F4- Provide sound effect related to situation or 

errors. 
 

 B1- Arrange default functions such as start, run 
and search consistently. 

 

 B2- Design the button or icon in simple.  
 B3- Arrange buttons effectively.  
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F. Results of the related studies 

 

The initial volitional control design guidelines  were constructed via synthesis 

of the implications from the related literature according to the following steps: (1) 

mobile design strategies (visual & sound) were derived, (2) the volitional control 

design guidelines were derived from the implications, and then classified into 

domain, time management strategies, volitional control strategies, sound design 

strategies, mobile design strategies, (3) individual strategies were then related to 

one another based on their implications and descriptions which together led to the 

ten resultant guidelines  as shown in the Table IV-3. (3) The guidelines were then 

implemented in the form of storyboard(Appendix F).  
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Table II.12. Results of the Literature Review for VC design guidelines  

Domain 
Time Management 
Strategies 

Volitional Control 
Strategies 

Sound Design 
Strategies 

Mobile 
Design 
Strategies 

Volitional Control Design Guidelines 

Setting 
Planning & 
Scheduling  

 

Audibility, 
Duality, 
Compatibility, 
Aesthetic, 
Attraction, 
 

T6~8, G1, 
L1~2, B1~3 

Learners should be presented with the each 
study and break time selection. 

SE 1~12, SA 2, 
SA4~9, NI1~2, 
NI4~5 

Learners should be presented with the meta-
motivational messages that are applicable to 
them. 

SA1 
Learners should set the reward they may get 
upon completion of their learning. 

Peer  SA 3, SA10, NI3 
Learners should be asked the availability of 
study peers. 

Messages 

Constructive use of 
time, Feel need of 
improvement, 
Distraction -Personal 
Grooming, other 
people, Continue 
unprofitable actions, 
Feeling in Charge of 
Time 

SE 1~12, SA 2, 
SA4~9, NI1~2, 
NI4~5 

T6~8, G1, 
L1~2, B1~3, 
S2, F2 

Learners should be informed with  3 (one 
each from SE, SA and NI of VCS) meta-
motivational messages. 

Progress  
  
  
  
  
  

T6~8, G1, 
L1~2, B1~3, 
F1 

Learners should be informed to start 
studying. 

Learners should be informed to take a break. 

Learners should be presented with total study 
duration, elapse time and each session. 

Learners should be informed of the end of 
study time. 

Alert  
T6~8, G1, 
L1~2, B1~3, 
F3, F4 

Learners are alerted with the remaining break 
time. 
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2. Design 

Based on the analysis the Volitional Control Application was designed and 

experts in education, mobile design were asked for their professional opinions for 

refinement and elaboration. Experts were asked for their professional feedbacks on 

the volitional control design guidelines and the storyboards to help them visualize 

the volitional control application.  

 Guidelines drawn are shown in the Appendix B. The translated version and 

the design guidelines used for the application were then validated11 in the 1st expert 

review. To help experts to visualize the design guidelines applied in the screen, the 

1st version of storyboard was accompanied.  

Based on the validated guidelines, the 2nd version of storyboard was designed 

to adopt design guidelines. With the 2nd version of storyboard, the developer was 

contacted and the 1st Volitional Control Application was implemented. Several 

communications needed to progress until the initial storyboard came into effect in 

the mobile device.  

2nd expert review was conducted through interview to see the success 

application of the volitional control guidelines in the volitional control application 

then the additional functions were added and the system errors were mitigated. 

With the 2nd version of the developed volitional control application, 3rd expert 

review(Appendix G) was conducted on overall functions and the validity of the 

volitional control guidelines applied in the application. Then for the 3rd version of 

the volitional control application, five people were asked to use the volitional 

control application for 2 weeks. Prior to the distribution of the application, 

                                                   

 

 
11 ‘Validate’, ‘validation’ or ‘validity’ in this study refers to supporting on a sound basis and also 

adopts the idea of ecological validity to approximate real-world setting of individual engaged in self-

study. 
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participants were interviewed for their study pattern. After 2 weeks, applicable 

individuals were interviewed for their usages, benefits, difficulties and additions 

that they would like to make. 

 

A. 1st Version  

The mobile device in this study is used as a learning support tool where actual 

learning contents are not included. Currently studies in mobile learning present the 

mobile design strategies for mobile device which involve learning contents(Kim, 

2012), whereas in practice, the mobile devices which exclude actual learning 

contents were limited.  

To adopt appropriate mobile design strategies for this study, experts to asked 

for validation. This process is called as “internal validation” unlike “external 

validation” which finds the impact of the product in the field. Therefore, experts 

who have experience in development of design guidelines and product development 

were deliberately chosen. The profiles of the experts are shown in Table II-13.  

Table II.13. Profiles of Expert for Validation 

Experts Affiliation Position Expert Fields 
Experience 
(Years) 

Expert A 
Seoul National 
University 

Ph. D candidate  
Instructional Design 
E-learning 

5 

Expert B Inha University 
Ph. D  
Professor 

E-learning 8 

Expert C 
Chungkang College 
of Cultural 
industries 

Ph. D 
Professor  

E-learning 
Mobile Learning 

10 

Expert D 
Seoul National 
University 

Ph. D  
Professor 

Instructional Design 
E-learning 

20 

 

The experts were debriefed with the intent, background information and the 

explanation and requested to review and comment on the (1) mobile design 

strategies selection for this study and (2) validity of selected mobile design 

strategies in the preliminary volitional control application depicted in storyboard. 

Experts were requested to comment on the selection of the mobile design strategies 

and to validate items by filling out the 4-point scale questionnaires(Appendix A). 
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Findings from the 1st internal validation were analyzed, and reported with the 

content validity index (CVI) and inter rater agreement (IRA). Qualitative data of 

experts’ comments were classified and used for revision as shown in Appendix F 

and further used to develop the volitional control design domain and guidelines. 

 

B. Resulting Guidelines (1st Version) 

 

The resulting guidelines describe the implementation of Volitional Control 

Strategies while considering mobile environment. Applicable items from the mobile 

design strategies and sound design strategies were selected to apply into Volitional 

Control Strategies. The selected mobile design strategies and sound design 

strategies are shown in the Table II-14 and Table II-15. The detail mobile design 

strategies and sound design strategies are shown in Appendix J.  

 

Table II.14. Selected mobile design strategies for VC design domain 

Domain  Type Design Strategies 

  

Text 

Present in appropriate font size.  

Use italic, bold, color for font with caution.  

Use general font.  

Graphics Use graphic components with caution.  

Layout 
Form consistent layout. 

Organize sentences consistently.  

Sound and 
Video 

Provide appropriate sound and video for attention getting 
and motivation.  

Interface 
focused 
Interactive 
Design  

Feedback 

Provide feedback in relation to progress or motion.  

Provide helpful feedback for attention, learning motivation 
and interests.  

Provide effective feedback sound.  

Provide sound effect related to situation or errors.  

Button 

Arrange default functions such as start, run and search 
consistently.  

Design the button or icon in simple.  

Arrange buttons effectively.  
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Table II.15. Selected sound design strategies for VC design domain 

Auditory 
Cognitive 
Feature 

Sound Design Strategies 

Physiological 
Feature 

Audibility: Sound should be audibly clear and designed to be recognized 
easily.  

Dual Coding  

Compatibility: Sound and visual information should be compatible when 
presented together.  

Duality: Visual information and sound information should be given 
simultaneously when presenting information.  

Motivation in 
relation to 
auditory 
information  

Aesthetic: aesthetic satisfaction and auditory attraction should be 
provided.  

Attraction: Learner’s interests should be induced through sound.  

 

First, experts commented to include additional mobile design guidelines in the 

VC design guidelines  as shown in Table II-16.  

 

Table II.16. Added mobile design strategies based on the 1st validation 

Domain  Type Design Strategies No 

Contents 
Focused 
Information 
Design 

Text 

Present contents in segmentation. T1 

Group effective information.  T2 

Present the essentials in summary.  T3 

Present visual cues related to the amount of 
information shown in the screen.  

T4 

Emphasize and preset the important information.  T5 

Present in appropriate font size.  T6 

Use italic, bold, color for font with caution.  T7 

Use general font.  T8 

Graphics Use graphic components with caution.  G1 

Layout 

Form consistent layout. L1 

Organize sentences consistently.  L2 

Re-design for mobile environment instead of 
minimize the original website.  

L3 

Sound and 
Video 

Adjust on/off and volume setting for sound 
and video. 

S1 
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Provide appropriate sound and video for 
attention getting and motivation.  

S2 

Interface 
focused 
Interactive 
Design  

Feedback 

Provide feedback in relation to progress or 
motion.  

F1 

Provide helpful feedback for attention, learning 
motivation and interests.  

F2 

Provide effective feedback sound.  F3 

Provide sound effect related to situation or 
errors.  

F4 

Button 

Arrange default functions such as start, run and 
search consistently.  

B1 

Design the button or icon in simple.  B2 

Arrange buttons effectively.  B3 

Navigation 

Design in hierarchical structure.  N1 

Design menus to be clear.  N2 

Design to enable mobility in ease.  N3 

Utilize sound to assist navigation.  N4 

  Additionally for the sound design strategies, two experts commented on 

adding “User’s manipulation” item.  

User’s manipulation includes Flexibility, which is describe as “Learners, based 

on their personal traits, can operate and adjust the volume, speed, mute, tone and etc. 

 

Experts were asked for the validity of the mobile design strategies (visual and 

sound) implemented in the preliminary storyboard for volitional control application. 

Each mobile design guidelines were requested to be validated. 
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Table II.17. Results of mobile design guidelines for VC 

Cat. No. Strategies 
Experts 

M  SD  CVI IRA 
A B C 

T6 Present in appropriate font size.  3 4 4 
         

3.67  
         

0.47  
3/3=1 

19/19=1 

T7 Use italic, bold, color for font with caution.  4 3 4 
         

3.67  
         

0.47  
3/3=1 

T8 Use general font.  4 4 4 
         

4.00  
              
-  

3/3=1 

G1 Use graphic components with caution.  4 4 4 
         

4.00  
              
-  

3/3=1 

L1 Form consistent layout. 4 4 4 
         

4.00  
              
-  

3/3=1 

L2 Organize sentences consistently.  4 4 4 
         

4.00  
              
-  

3/3=1 

S2 
Provide appropriate sound and video for attention 
getting and motivation.  

3 3 4 
         

3.33  
         

0.47  
3/3=1 

F1 Provide feedback in relation to progress or motion.  4 4 4 
         

4.00  
              
-  

3/3=1 

F2 
Provide helpful feedback for attention, learning 
motivation and interests.  

3 4 4 
         

3.67  
         

0.47  
3/3=1 

F3 Provide effective feedback sound.  4 4 4 
         

4.00  
              
-  

3/3=1 

F4 Provide sound effect related to situation or errors.  3 4 4 
         

3.67  
         

0.47  
3/3=1 

B1 
Arrange default functions such as start, run and search 
consistently.  

4 4 4 
         

4.00  
              
-  

3/3=1 

B2 Design the button or icon in simple.  4 4 4 
      

4.00  
              
-  

3/3=1 
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B3 Arrange buttons effectively.  4 4   
         

4.00  
              
-  

3/3=1 

Audibility 
Sound should be audibly clear and designed to be 
recognized easily.  

4 4 4 
         

4.00  
              
-  

3/3=1 

Compatibilit
y 

Sound and visual information should be compatible 
when presented together.  

4 4 4 
         

4.00  
              
-  

3/3=1 

Duality 
Visual information and sound information should be 
given simultaneously when presenting information.  

4 4 4 
         

4.00  
              
-  

3/3=1 

Aesthetic 
Aesthetic satisfaction and auditory attraction should be 
provided.  

4 4 4 
         

4.00  
              
-  

3/3=1 

Attraction Learner’s interests should be induced through sound.  4 4 4 
         

4.00  
              
-  

3/3=1 
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The additional items that experts suggested included were asked by phone for 

its implementation in the storyboard and the experts stated that they were realized 

well ranging from 3 to 4 in validity score. This indicates that the mobile design 

strategies were considered when developing a volitional control application.  

 

C. The 1st Version of Volitional Control Design Guidelines  

Three experts (Expert A, B, & C) were asked to review the validity of both the 

overall and individual volitional control design guidelines (Appendix A).  

 

First, the experts were asked to validate the selected terms for the volitional 

control design domains as shown in Table  

 

Table II.18. Validity on Terms of VC Design Domains 

Volitional Control 
Design Domains 

Validity Score 
M  SD  CVI IRA 

A B C 

Setting 2 2 2 
                   

2  
                    
-  

2/3=0.67 

1/5=0.2 

Peer Availability 1 3 3 
                   

2  
                

0.9  
1/3=0.33 

Messages 3 3 3 
                   

3  
                    
-  

3/3=1 

Progress  3 2 2 
                   

2  
                

0.5  
2/3=0.67 

Alert  3 2 2 
                   

2  
                

0.5  
2/3=0.67 

 

Additionally experts suggested, the following terms used for the domains of 

guidelines. 

Setting à Planning 

Peer Availability àSocial Presence 

Messages àMotivation Message 

Progress à Progress Presentation 

Alert à Alert Notification 
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Second, the experts were asked to validate the alignment of guidelines and 

domains. 

Table II.19. Validity on Terms of Alignment 
Volition
al 
Control 
Design 
Domain 

Volitional Control Design 
Guidelines 

Expert 

M  SD  CVI IRA 
A B C 

Setting 

Learners should be 
presented with the each 
study and break time 
selection. 

4 4 4 4 - 3/3=1 

8/10=
0.8 

Learners should be 
presented with the meta-
motivational messages that 
are applicable to them. 

2 3 2 3 - 
2/3=0.

67 

Learners should set the 
reward they may get upon 
completion of their 
learning.   

3 4 4 4 0.5 3/3=1 

Peer 
Availabi
lity 

Learners should be asked 
the availability of study 
peers. 

2 3 3 3 0.5 
2/3=0.

67 

Messag
es 

Learners should be 
informed with 3 (one each 
from SE, SA and NI of 
VCS) meta-motivational 
messages. 

3 3 3 3 - 3/3=1 

Progress 

Learners should be 
informed to start studying. 

4 4 4 4 - 3/3=1 

Learners should be 
informed to take a break. 

4 4 4 4 - 3/3=1 

Learners should be 
presented with total study 
duration, elapse time and 
each session. 

4 3 3 3 0.5 3/3=1 

Learners should be 
informed of the end of 
study time. 

4 4 4 4 - 3/3=1 

Alert  
Learners are alerted with 
the remaining break time. 

4 4 4 4 - 3/3=1 

 

The results indicates that the developed domains and the guidelines were 

aligned well with validity score of 1 with one exception which is “peer availability” 

item with the guidelines “ learners should be asked the availability of study peers” 
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with 0.67 content validity index.  

The revision suggestions were made according to experts’ comments. 

Regarding on a setting domain , 2 experts suggested to move Learners should 

be presented with the meta-motivational messages that are applicable to them from 

“setting” to “message”.  

For the message domain, experts suggested to divide the message into 3 

components as suggested in McCann & Garcia (1999). Specifically, experts 

commented to add item that presents learners with methods to improve or help their 

learning process and negative consequences that learners will face if they don’t’ 

persist in learning.  

For the progress domain, experts suggested to make Learners should be 

presented with total study duration, elapse time and each session in details. 

Specifically, experts suggested breaking this statement into two statements as 

follows. 

1. Learners should be presented with overall time progress. 

2. Learners should be presented with each time progress. 

For the alert domain, experts suggested to make Learners are alerted with the 

remaining break time in detail by providing multiple alerts specifically as 

follows: Learners should be alerted with break remaining time (1 min & 10 

second). 

 

Third, the specificity of the guidelines was validated.  

 

Table II.20. Validity of specificity of Volitional Control Design Guidelines 

Volitional Control Design Guidelines 
Experts 

M  SD CVI IRA 
A B C 

Learners should be presented with the 
each study and break time selection. 

4 4 4 4 - 3/3=1 
10/10=

1 
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Learners should be presented with the 
meta-motivational messages that are 
applicable to them. 

3 4 4 4 0.5 3/3=1 

Learners should set the reward they may 
get upon completion of their learning.   

3 4 4 4 0.5 3/3=1 

Learners should be asked the availability 
of study peers. 

3 4 4 4 0.5 3/3=1 

Learners should be informed with 3 (one 
each from SE, SA and NI of VCS) meta-
motivational messages. 

3 4 4 4 - 3/3=1 

Learners should be informed to start 
studying. 

4 3 3 3 0.5 3/3=1 

Learners should be informed to take a 
break. 

4 3 3 3 0.5 3/3=1 

Learners should be presented with total 
study duration, elapse time and each 
session. 

4 4 4 4 - 3/3=1 

Learners should be informed of the end 
of study time. 

4 4 4 4 - 3/3=1 

Learners are alerted with the remaining 
break time. 

4 4 4 4 - 3/3=1 

The results show that the guidelines are all specific with content validity index 

of 1.  

Expert commented and suggested on the item, Learners should be informed 

with 3 (one each from SE, SA and NI of VCS) meta-motivational messages. Experts 

explained that no specific context is required for each motivational message, 

therefore, it was recommended to provide learners with single message instead of 

all three.  
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Finally, the guidelines were applied in the storyboard for experts to validity of 

the implementation. 

Table II.21. Implementation of VC Design Guidelines 

Volitional Control Design 
Guidelines 

Experts 
M 

 
SD  

CVI IRA 
A B C 

Learners should be presented with the 
each study and break time selection. 

4 4 4 4 - 3/3=1 

9/10=
0.9 

Learners should be presented with the 
meta-motivational messages that are 
applicable to them. 

3 4 4 4 0.5 3/3=1 

Learners should set the reward they may 
get upon completion of their learning.   

3 4 4 4 0.5 3/3=1 

Learners should be asked the availability 
of study peers. 

2 4 4 3 0.9 
2/3=0.6

7 

Learners should be informed with  3 
(one each from SE, SA and NI of VCS) 
meta-motivational messages. 

4 4 4 4 - 3/3=1 

Learners should be informed to start 
studying. 

4 4 4 4 - 3/3=1 

Learners should be informed to take a 
break. 

4 4 4 4 - 3/3=1 

Learners should be presented with total 
study duration, elapse time and each 
session. 

4 4 4 4 - 3/3=1 

Learners should be informed of the end 
of study time. 

4 4 4 4 - 3/3=1 

Learners are alerted with the remaining 
break time. 

4 4 4 4 - 3/3=1 

After reviewing the overall and individual volitional control design domains 

(Appendix A), three experts (Expert A, B, & C) were asked to review the validity of 

implementation in the storyboard with additional questions. The separate 

questionnaires were given as shown in Appendix M.  

 Results of the validation on each domain and overall domains are shown in 

the Table II-22. 

Table II.22. Results of the 1st validation 

Category 
Expert Evaluation 

M SD CVI IRA 
A B C 

Self-Efficiency 
Enhancement Strategies- 
Design Domain link  

4 3 3 3.33 0.58 3/3=1 
4/7 
= 
0.57 
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Stress Reducing Behaviors 
Strategies – Design 
Domain Link 

4 4 4 4 - 3/3=1 

Negative based incentives- 
Design Domain Link 

4 4 4 4 - 3/3=1 

Presentation Method 4 3 2 3 1.00 2/3=0.67 
Text and Auditory (dual) 
treatment 

2 4 4 3.33 1.15 2/3=0.67 

Treatment Timing 3 4 4 3.67 0.58 3/3=1 
Multiple Message 2 4 4 3.33 1.15 2/3=0.67 

 

The implementation of volitional control strategies in the volitional control 

design guidelines can be concluded that they are well applied since the items ‘Self-

Efficacy Enhancement strategies- Design domain Link’, ‘Stress Reducing 

Behaviors Strategies – Design Domain Link’ and ‘Negative based incentives-

Design Domain Link’ were rated as 1 in Content Validity Index (CVI). However, 

mean scores ranged from 3.33 to 4. Three items had CVI lower than .67, which 

indicates that these items may need to be modified or deleted. The 3 items are listed 

below.  

4. Is it appropriate to design volitional control strategies in survey format? 

(CVI=0.67) 

5. Is it appropriate to present text and auditory format when presenting 

volitional control strategies? (CVI=0.67) 

7. Is it appropriate to provide 3 components (self-efficacy enhancement, stress-

reducing actions, negative incentive based) at once when treating volitional control 

strategies? (CVI=0.67) 

For the item 4, the experts commented that the items in the survey are too 

many and it has been suggested to reduce the items after consulting with learners. 

For the item 5, the expert suggested to treat with text or audio. For item 7, the 

expert advised to treat the appropriate strategies at the appropriate time instead of 

providing all three components at once.  

Based on the 1st expert review, the revision has been made as shown in the 

Table II-23. 
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Table II.23 Comments on the 1st Domain (Revision) 
Expert’s comments Revision 
Too many items that learners need to select  Survey format which user needed to read and 

make selection has been deleted.  
However, few selections which requires 
user’s input have been remained.  

Text or Audio format message should be 
provided exclusively.  

No revision has been made since the audio 
has been recorded by a research which could 
hinder learner’s understanding. 

3 messages provided to learners at once 
seem too much.  

One message will be treated and if the user 
does not take any action in 10 second, 
another message will be treated.  

 

Additionally, experts recommended (1) adding 10 second, 1 minute alert to 

return to study and (2) adding overall progress time bar therefore the additional 

functions were added in the 2nd version of storyboard (Appendix F). 

The final derived volitional control design guidelines are shown in Table II-24. 

To attain 2nd internal validation, the 2nd version storyboard was implemented in the 

mobile device (OS Android) as shown in the Appendix F. Due to the limitation in 

resource allocated for application development for this study along with the system 

constraints, the following items were suggested by an expert (Expert D) and 

designed however, remained for future study. 

(1) Profile function: Learner can save their profile and return their previous selection.  

(2) Progress Bar for each session: Learner can see each session’s progress bar in the 

screen. 

(3) User defined study sessions: Learners can designate each study session and 

break time according to their plan.  
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Table II.24. Final Volitional Control Design Domain 

Type 
Time 
Management 
Strategies 

Volitional 
Control 
Strategies 

Volitional Control Guidelines  
Sound Design 
Strategies 

Mobile 
Design 
Strategies 

Setting 
Planning & 
Scheduling  

 
Learners should be presented with the each study and break time 
selection. 

Audibility, 
Duality, 
Compatibility, 
Aesthetic, 
Attraction 

T6~8, G1, 
L1~2, B1~3 

SA1 
Learners should set the reward they may get upon completion of 
their learning. 

Peer 
SA 3, SA10, 
NI3 

Learners should be asked availability of study peers. 

Message 

Constructive 
use of time, 
Feel need of 
improvement, 
Distraction -
Personal 
Grooming, 
other people, 
Continue 
unprofitable 
actions, 
Feeling in 
Charge of 
Time 

SA5, SA6 
Learners should be informed the method to maximize their 
learning time before start.  

T6~8, G1, 
L1~2, 
B1~3, S2, 
F2 

SA 2, SA4, 
SA7~9 

Learner should be presented with the 
method to improve their learning process. 

Learners should be 
provided with a 
message 
continuously 
(10second interval) 
when not returning 
to study from break.  

SE 1~12 
Learners should be informed with meta-
motivational message. 

NI1~2, NI4~5 
Learner should be presented with 
negative impacts that might cause when 
they are not involved in learning 

Progress 
  
  
  
  
  
  
  

Learners should be informed to start studying. 

T6~8, G1, 
L1~2, 
B1~3, F1 

Learners should be informed to take a break. 

Learners should be presented with overall time progress. 

Learners should be presented with each time progress. 

Learners should be informed of the end of study time. 

Alert 

Learners are alerted to return to study from break. T6~8, G1, 
L1~2, 
B1~3, F3, 
F4 

Learners should be alerted with break remaining time (1 min & 
10 second). 
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D. 2nd Internal Validation (Expert Review) 

 

Based on the 1st internal validation, the confirmed mobile design strategies 

were used to realize the volitional control strategies. In the process, the volitional 

control design guidelines were drawn. The drawn volitional control design 

guidelines were the guidelines that include volitional control strategies introduced 

by McCann & Garcia(1999) in terms of time flow using mobile design strategies 

drawn in the 1st internal validation. 

The purpose of this step was to test validity of the volitional control design 

guidelines for its use of terms, category and specifics.  

Findings from the 2nd internal validation were analyzed, and reported with the 

content validity index (CVI) and inter rater agreement (IRA). Qualitative data of 

experts’ comments were classified and used for revision.  

 

3. Development 

 

Based on the 2nd Internal validation, the volitional control design domains and 

guidelines were revised and re-validated. The drawn volitional control design 

domains and guidelines were used to develop the volitional control application.  

Findings from the 3rd internal validation were analyzed, and reported with the 

content validity index (CVI) and inter rater agreement (IRA).  

 

The purpose of this step was to test the validity of volitional control design 

domain and guidelines in the volitional control application and to further suggest 

the future revision and implications. The goal of the fourth expert review was to get 

more realistic implementation of the application therefore, the application was 

provided to the experts for 3~4 days for them to be familiarized and experience in 

their own learning.  

Three experts (Expert A, B, and C) were contacted by email and on the phone 
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and the application was sent. To check the progress of utilization of the application, 

routine check-up call was made and reminded. They were requested to comment on 

each screen design to assess each component of the applications, overall 

effectiveness and further development suggestions. Additionally, expert D was 

interviewed for its use and future suggestions. The results of the 4th expert review 

was analyzed and reported for future suggestions and implications (Appendix G) .  

 

A. The Experts Review (2nd and 3rd Internal Validation) 

The volitional control application was provided to the experts (Expert A, B, C, 

&D) for review. Expert D was contacted for 2nd internal validation and the interview 

was conducted.  

For the functions, Expert D stated: 

I am not sure why time is allocated like this. If I say I want to study 3 hours 

including break time, and I want to take 10 minute break, 3 times. Then it should be 

like 50 minute study, 10 minute break, 50 minute study then 10 minute break… But 

this is designed 37minute 30 second then take 10 minute break, then 37 minute 30 

second then take 10 minute break, then 37 minute 20 second then 10 minute break 

then 37 minute 20 second then end of study. This is very awkward.  

The expert’s idea seems more rational however, when learners are engaged in 

actual studying they do not finish their studying with break time and also volitional 

control is in need when returning to study from break therefore, making the break 

time as the last session in the application disables the implementation of the 

volitional control design guidelines . Therefore this idea was also inquired to other 

experts (Experts A, B & C) through interview while conducting 3rd Internal 

validation and Expert A stated: 

I don’t see any problems there. I feel current dividing scheme is not very 

intuitive but no one actually finish studying with break time and no one is going to 

actually pay attention to the program if it tells you complete break time.  

For the difficulties, Expert D stated: 

There is no skip button every time I return to this page “if I have any 
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colleagues to study with..” I want to skip it since I have been using this program for 

a while now. Also, I see there is an error when the message is being played, I tapped 

the screen and it says there is an unexpected error and it automatically shut down. 

The problem was stated to the developer and it was eradicated and distributed 

for the final internal validation.  

Expert A stated:  

The first page should indicate a little bit of description in Korean on what this 

program is about. Also, study, break time are just set to be one selection, it would be 

nice if there are different selections for each time. 

For the, display on user’s selection, the break time should be indicated in 

different color so that it is more evident in the screen. 

For the reward, user should be able to enter the value.  

Expert B stated: 

Accidently I have entered longer hour for break than the study hours then it let 

me proceed. It is not a major problem but you should at least know.  

The revision/addition suggestions made by experts through 2nd and 3rd 

validation(Appendix G) is stated in the Appendix H along with actual screenshot.  

 

B. Usability Test  

According to the design guidelines, the final application has been developed 

and distributed to 5 learners and they were asked to use for 2 weeks. Prior to 

distribution, the learners were surveyed to see their current learning 

patterns(Appendix I). The result of the survey and interview showed in the Table 

IV-4 indicates that students vary in amount of time they allocate for study and break 

time. However, break activities that students performed were related to mobile or 

computing devices and three out of five students indicated difficulty returning to 

study due to mobile or computing devices.  

 

Table II.25. Survey & Interview Results 

Type of Study 
Ave. Study 
Duration/ 

Ave. 
Study 

Break 
times/ 

Break 
Activity 

Easy to return 
to study? 
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day hour 
/seating 

Duration 

Assignments, Team 
Work, Test Prep. 

3 hr 2 hr 
2~3/ 20 
min 

Internet Yes 

Assignments, 
Report, Team work 

6hr 6 hr 9 times 
Eating, 
internet, 
SNS 

No 

Assignments, Test 
Prep 

4hr 3 hr 
2~3 times/ 
10 min 

Internet, 
SNS, eating 

No 

Test Prep 5hr 2 hr 
2~3/ 10 
min 

SNS, 
Resting 

Yes 

Preview, Reflection, 
Test Prep 

3 hr 2 hr 
2/ 15~60 
min 

SNS, 
internet 

No 

 

Students were again contacted for their progress and it has been found that 

three students were unable to use the designed application due to underperforming 

mobile devices. Two people were interviewed for the functions, benefits, difficulties 

and future improvement. For the functions, both indicated the difficulties in time 

selection. 

Participant H stated:  

I don’t allocate time to study so I didn’t get to use this application very much 

to be frank. However, when I started the program, I see that I had to set study time 

prior to study so I feel this application wasn’t for me. I usually allocate the amount 

of study that I need to complete.  

 

 Participant E stated: 

I wanted to study 20 minute then take a break for 10 minute and 40 minute to 

study again then break for 5 minute, however, this application does not let me do 

that so it was difficult to use.  

For the benefits, only student B was able to give response. 

 

Participant E stated: 

I get really distracted especially when I decide to take a break from study. I 

plan to lay down for a few minutes and return to study then I realize that I am 
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shopping in the internet for 40 something minutes. So when I set this application, it 

alerts me to go back to study so it was helpful. 

 

Due to the lacking number of students involved in this study unlike the initial 

plan, one student (Participant I) was contacted for observation as shown in the 

Figure IV-8 with the following selection. 

Total Study and Break time: 1hour and 20 minutes 

Break Times: 1 

Break Duration: 20 minutes  

 

Figure II.5. Student using Volitional Control Application 
 

After using the application, the Participant I was asked on significant reaction 

made, benefits, difficulties and improvement. 

Participant I was smiling when the application was sounding with “Are you 

ready to study.”, so student C was asked for reasons.  

Participant I stated: 

It feels like my mom is telling me to study. 

 

For the benefits and difficulties the Participant I stated: 

I feel like I can return to study pretty well using this application because it 
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reminds me that I have to return to study. But I want to differentiate each time that I 

engage in study so it was hard. Also if I feel like I need to stop for a while .. I want 

to finish this chapter then take a break, this doesn’t allow it.  

 

For the future improvement, Participant I stated: 

I can hear the sound so I can return to study but it would be nice if there is 

flashing type of function so that I can be alerted that it is time for break or return to 

study. It would be nice to add functions like stop then return to study so that in case 

of difference occurs in schedule, this app can be still used. And if only limited 

functions such as important calls can be made when this app is being activated, it 

would help me engaged in studying better because I play with my phone a lot then I 

lose the track of time.  
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III. PROTOTYPE 

 

The purpose of learner’s evaluation of the application was to test the 

effectiveness of the application in their learning experience. However, due to 

constraints of time and resources allocated for this study, learners’ perception on 

application’s effectiveness was the focus of the external validation instead of the 

effectiveness on learning.  

Three graduate students(Participant E, F &G)  and two undergraduate 

students(Participant H &I)  took part in trial of products as shown in the Table III-

3. Three graduate students had in-depth knowledge on background of the 

application development whereas two undergraduate students had minimum or the 

least amount of knowledge on the development process. Since the utilization of the 

application does not require the prerequisite knowledge in specific areas, diverse 

members were recruited for validation. Additionally, observation (Participant I) on 

actual usage of the application was recorded, analyzed and reported.  

 

Table III.1. Profiles of Participants for Validation 

Participant Affiliation Status Major 

Participant E 
Seoul National 
University 

Ph. D candidate Education 

Participant F 
Seoul National 
University 

Master’s 
candidate 

Education 

Participant G 
Seoul National 
University 

Master’s 
candidate 

Education 

Participant H 
Seoul National 
University 

Undergraduate Education 

Participant I 
Seoul National 
University 

Undergraduate Social Science 

 

Firstly, participants were provided with the application by email with 

explanation on how to install the program in their phone. Learners were then 

verified on successful working programs on the phone. They were asked to use the 

application for 2 weeks when they are engaged in learning.  
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Then, each participant was asked to (a) explain their application set up, (b) 

state any benefits or effectiveness gained through using the application, (c) 

difficulties or hindrances faced using the application and (d) additional suggestions 

or comments.  

 

Research methods explained so far with the purposes, participants, procedures 

and outcomes of each stage can be summarized in Table III-2.  

 

Table III.2. Research Procedures and Findings 

Step Purpose Participants Procedures Outcomes 

1 

Derivation of 
mobile design 
guidelines (visual, 
sound) for a 
learning support 
tool.  

Researcher 
1 Doctoral 
Student 
2 Ph. D in 
Education  

Applicable literature were 
selected and reviewed. 
Mobile design strategies 
were investigated, selected 
and validated. 

Mobile design 
strategies for 
volitional 
control design 
guidelines  

2 

Derivation of 
volitional control 
design guidelines 
through literature 
reviews 

Researcher 

Applicable literatures were 
selected and reviewed 
Volitional Control 
Strategies were investigated 
Volitional Control Design 
Guidelines  were Derived 

1st Volitional 
Control Design 
Guidelines   

3 

Revision/Addition 
of Volitional 
Control Design 
Guidelines  

Researcher 
1 Doctoral 
Student 
3 Ph. D in 
Education 

Appointment of mobile 
application developer 
Development of 1st screen 
layout implementing 
derived Volitional Control 
Design Guidelines  
1st Expert Review 
Revision and/or addition of 
Volitional Control design 
guidelines  and screen 
layout 

Results of 1st 
Internal 
Validation 
Revision of 
storyboard 
2nd Volitional 
control Design 
guidelines  

4 

Implementation 
of Volitional 
Control Design 
Guidelines  in 
mobile device 

Researcher 
1 Developer 
1 Doctoral 
Student 
3 Ph. D in 
Education 
4 Students (2 
graduates 
level/ 2 
undergraduate 

Discussion on design and 
systematic validity on 
initial design plan with 
developer. 
Implementation of 
Volitional Control design 
guidelines  as a Volitional 
Control Application.  
2nd & 3rd Expert Review  
Usability Assessment  

1st Volitional 
Control 
Application 
2nd Internal 
Review 
2nd Volitional 
Control 
Application 
3rd Internal 
Validation. 
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level) Observation 
Implementation of 3rd 
Volitional Application  

1st External 
Validation  
Users’ feedback 
3rd Volitional 
Control 
Application 
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IV. DISCUSSION & FUTURE RESEARCH 

 

As learners face a large amount of information through diverse channels due to 

the advancement in technology, it is imperative to help them control their learning 

process for optimal learning in the form of volitional control. The central purpose of 

this study was to construct a volitional control application that can guide and 

facilitate learners their learning process by deriving and applying volitional control 

design guidelines  to a mobile device application.  

This section summarizes the previous chapters and discusses the implications 

of the main results. First, the rationale for the final VCT is discussed. Second, the 

implications of the VCT are pointed out. Third, the impact of the application on 

learning process is also suggested. Fourth, based on the research thus far, future 

research topics were recommended. Finally, concluding thoughts were stated.  

 

1. Rationale for the Final Volitional Control 

Application 

 

Controlling one’s meta-cognition and meta-motivation is not an easy task. It is 

in fact extremely difficult. The Volitional Control application tries to guide these 

intricate processes. The rationale for the model can be discussed from two 

perspectives: those of VCA (A) as time management tool and (B) volitional control 

tool.  

 

A. Time Management Tool 

The Volitional Control Application adopts time management concepts in its 

design. Current studies on time management have been done mostly by 

questionnaire or scale focusing on specific action items that impact learners in 

learning(Bond & Feather, 1991; Britton & Tessor, 2001; Macan, 1996). Volitional 

Control Application was developed as a tool to apply volitional control strategies in 
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the mobile devices. As the volitional control strategies imply, enhancing learners’ 

motivation by helping them manage time better with Volitional Control Application 

is the main focus of the development. As the first step, students’ utilization of time 

was analyzed through interviews as shown in Table IV-1 and the literature related to 

time management was reviewed to find out about actual learning time, actual break 

time and also attention span. The prior studies were able to be classified into two 

areas: (1) the development of the time management assessment and (2) the 

application of the developed time management assessment tool in learners’ diverse 

learning situations. The findings from the studies indicate the effectiveness of the 

time management. Yet, the time allocation and actual use of the time were depended 

on the learners themselves (Claessens et al, 2007; Conte et al., 1998), providing the 

Volitional Control Application the idea of giving students autonomy in selecting 

their own study time and break time, and presenting the volitional control message 

in sound form between break and study time.  

 

Table IV.1. Interview results on study time and break time 

Type of Study 
Ave. Study 
Duration/ day 

Ave. Study 
hour /seating 

Break times/ 
Duration 

Assignments, Team Work, Test Prep. 3 hr 2 hr 2~3/ 20 min 

Assignments, Report, Team work 6hr 6 hr 9 times 

Assignments, Test Prep 4hr 3 hr 
2~3 times/ 10 
min 

Test Prep 5hr 2 hr 2~3/ 10 min 

Preview, Reflection, Test Prep 3 hr 2 hr 2/ 15~60 min 

 

B. Volitional Control  

 

The Volitional Control Application can effectively represent meta-learning 

strategies including meta-cognitive and meta-motivation. The meta-learning is a 
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broad concept that includes self-regulation, self-directed learning and other 

guidelines that are needed for effective learning. Many studies have been conducted 

to improve learners’ meta-cognitive skills(Paris, Cross & Lipson, 1984). Using 

meta-cognitive ability, learners can recognize their own cognition process, select 

cognitive strategies, and control the process of investigation, evaluations and 

modification of strategies(Kim, 2005). Volitional Control Application involves 

meta-cognition, yet meta-cognition alone is not sufficient to provide learners with 

full control over their learning process (Flavell, 1979; Brown, 1978). Meta-

cognition is known to have less impact on learner’s intention to learn, whereas 

emotional and motivational arousal of learners during the learning process keep 

learners’ intention to learn(Park, 2004). 

Therefore, Volitional Control also includes meta-motivation that indicates 

learner's awareness on motivational process. And it is an essential factor to regulate 

motivation. Learners acknowledged the extensive usage of meta-motivation 

strategies in order to maintain motivation and to maximize efforts when they 

experience difficulties, disinterest or obstacles while completing tasks. As such, 

effective learning is not established only by students’ intellectual involvement but 

also involves motivational aspects(Kuhl, 2000). Students are known to engage in 

deeper learning through construction of self-representation with which they gauge 

themselves as either competent or incompetent in learning (Sole, 1993; Valle et al, 

2003).  

 

2. Implications of the Resultants VCA 

 

The resultant Volitional Control Application which includes time management, 

volitional control strategies, and mobile and sound design strategies can be 

represented in terms of the grounding strategies as shown in the Figure IV-1. 
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Figure IV.1. Process of Volitional Control 
 

As Figure V-1 indicates, as the learning time flows, learners will first engage in 

planning to study which is the initial state of learners’ volitional control. With the 

help of meta-cognitive, behavior control and meta-motivational strategies that 

volitional control application adopts, learners will engage in learning without 

paying extra efforts in their learning process.  

The diagram shows critical components of the Volitional Control Application.  

First leaners will internally set their goals of their own yet, their time and 

reward will be managed by VCT. Learners are involved in learning by allocating 

time as a resource and the learning process is controlled by meta-cognitive and 

meta-motivational strategies. Regardless of how specific or general the goal that 

learners have set, the learners will be able to utilize the tool. Second, they are asked 

for an availability of classmates or peers. The message will serve as verification and 

also motivational. For verification purpose, the message will ask learners if they 

have peers to study with and if they do, tell learners to take an appropriate action to 
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maximize learning outcomes. For motivational purpose, the message will encourage 

learners to engage in collaborate learning with peers. Third, when learners start 

learning, the motivational message ranging from meta-cognitive, meta-motivational 

or behavioral will be provided to learners. Then the learning will begin with elapse 

and remaining time display. The learners will be alerted with their break time and 

the break time is designed to be utilized as learners prefer. Yet, the returning to 

learning from break is alerted not with alarming sound but with motivational 

message that includes negative based incentive and also method to improve their 

learning process. Finally, upon the completion of their learning, learners will be 

reminded of what they should be presented as a reward. This reward was set by 

learners at the planning stage.  

The resulted VCT implies that volitional control in practice is enacted in 

respect to time flow where learners prepare, engage and complete learning. As the 

internal learning progress has been classified as events by Gagne(1985), the VCT 

realized the learning process and treated the meta-learning strategies in learners’ 

learning process.  

 

3. Impact of the VCA on Learning Process 

 

During the usability test with learners, the learners’ learning processes were 

observed followed by individual interviews. The learners commented on the 

effectiveness of the provided VCT and gave some suggestions for future revisions.  

 

A. Volitional Control  

 

Learners who tried the volitional control application indicated that they 

experienced benefits of returning to study from a break by using the volitional 

control application. Conventionally students voiced out they had difficulties 

returning to study from break due to other distractions(Nonis & Hudson, 2006). 
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Since they had to set the time beforehand and the application supplies messages that 

are motivating to them, they perceived that their volition in learning had been 

retained. 1967).  

Participating learners also stated the need for even more regulatory options on 

Volitional Control Application, such as deactivation of some functions such as 

calling out to friends or receiving calls from friends while Volitional Control 

Application is running so that they are forced not to utilize their phones once they 

decided to engage in studying.  

 

B. Time Management  

 

Learners indicated that since they had to plan their learning before actual 

learning began, they felt like they were in control of time. As time management and 

planning have a positive relationship with learning outcomes(Loomis, 2000; 

Zimmerman & Martinez-Pons, 1986), the use of volitional control application is 

hoped to enable learners to achieve their learning objective while avoiding external 

and internal obstacles(Park, 1998; Tough, 1966). 

For the future revisions, learners suggested that additional sound alert is 

needed to notify to go back to study from a break since the voice notification is not 

recognizable. Also more user-defined field were requested such as entering reward 

of learner’s choice and setting up each study and break time respectively.  

 

C. Learning environment 

 

Mobile devices provide users with better mobility, accessibility, personal 

identity, interactivity, and instant connectivity(Kalakota & Robinson, 2001; Kim, 
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2012; Kim et al, 2002; Kumar & Zahn, 2003; Lee et al, 200612; Quinn, 2009). When 

learners use the Volitional Control Application on mobile device, they are 

interacting with learning environment to engage in learning(Ah, 2004). Unlike other 

mobile device programs that include actual learning contents, the volitional control 

application uses the mobile device as a supporting tool. This supporting tool 

provides learners with meta-motivational strategies which are expected to help 

learners navigate through their learning process to increase learning outcomes.   

 

4. Future Research Topics 

 

Considering the limitations of this study, future research topics can be 

suggested as follows.  

 

A. Mobile Design Strategies  

 

The Volitional Control Design Guidelines adopt selective mobile and sound 

design strategies because the mobile device was perceived as a supporting for this 

study. Therefore, in further study, additional items of the mobile and sound design 

strategies may be applied to develop more refined and elaborate Volitional Control 

design guidelines.  

 

B. Interface and Additional Functions 

 

From the experts’ validations and interviews, additional functions such as a 

progress bar for each study session or break time, revision for text design, profile 

function and compatibility with other music player for background music were 
                                                   

 

 

12 이인 , 송 상, 이 민(2006). 모 일 습  탐구. 울: 사. 
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suggested. However, due to the limited resources allocated for this research, the 

study focused mainly on the development of Volitional Control Application by 

deriving Volitional Control design guidelines. Thus, further study and research may 

be conducted to enhance the aesthetic, functionality and usability of the application. 
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5. Conclusion 

 

This study has attempted to develop a Volitional Control Application in a 

mobile environment that can guide learners to control their volition while managing 

their time. The application was theoretically constructed and practically validated. 

The volitional control design guidelines were shown to apply volitional control 

strategies with high internal validity. The designed volitional control application 

was tested for its use. 

This study claims that the meta-learning strategies such as volitional control 

strategies can and should be utilized in the mobile device to help learners retain 

their motivation level. Learners with high volitional control abilities show extended 

concentration and put more effort to carry out challenging objective over long 

period of time (Choi et al, 1998; Corno, 1993; Corno & Kanfer, 1993; Heckhausen 

& Kuhl, 1985; Kuhl, 1985).  

This age of overflowing information and various learning opportunities call out 

for learners with volitional control strategies. These strategies cannot be learnt and 

through lifelong process these can be developed(Smith, 1982), therefore with the 

help of a mobile device technology, learners can use their time efficiently and 

effectively to process information by retaining their motivation and avoiding 

internal and external distractions.  

Further refinement and development of such applications is believed to 

substantiate and elaborate studies in mobile learning environment and meta-learning. 

Hopefully, this study can function as a building block to advance to more 

constructive research. 
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Appendix A: The 1st Validation  

< 지 통제 어플 계 원리 도출에 한 타당화 항> 

 

 

본 연 는 학습 가 학습 과  통 할 수 도  도 주는 지 통  도

 개 니다. 학습  지가 학습에  향  미 다는 

 경에 라  모  에  지 통  어플리  개 하  

해  모  계 략과 사운드 계 략  목하 습니다.  , 

 모  계 략  학습 컨 를 담고 고 그에 비해 본 연

에  개 하고  하는 어플리  학습  지원해 주는 도  학습 

컨 를 담고 지 않   감안하여 해당하는  모  계 

략과 사운드 계 략  택하여 용하여 1) 지통 계 원리, 2)

지통 계 원리를 도출하 습니다. 

타당 를 탁드릴  다 과 같습니다. 

1. 학습 를 공하지 않는 모  러닝 경에  모  계 

략 택   

2. 학습 컨 를 공하지 않는 모  러닝 경에  사운드 계 

략 택    

3. 지통  략   한 1 과 2  용  .  

 

울 학  학원 학과 공학 공  

연  드림 haeseon.yun@gmail.com 



 

1. 모바  계 전략 택  타당화 

 1  태 (2012)  시한 모  계 략 니다. 해당 략  학습 

내용  포함한 모  계 략 , 학습 컨 를 포함하지 않는 모

 계 략  아니므  학습 컨 를 포함하지 않는 모  경에  

모  계 략   모  계 략 , 14가지 , T6, T7, T8, G1, 

L1, L2, S2, F1, F2, F3, F4, B1, B2, B3 니다.  

 1. 모바  계 전략 

Domain  Type Design Strategies No 

Contents 
Focused 
Information 
Design 

Text 

Present contents in segmentation. T1 

Group effective information.  T2 

Present the essentials in summary.  T3 

Present visual cues related to the amount of 
information shown in the screen.  

T4 

Emphasize and preset the important 
information.  

T5 

Present in appropriate font size.  T6 

Use italic, bold, color for font with caution.  T7 

Use general font.  T8 

Graphics Use graphic components with caution.  G1 

Layout 

Form consistent layout. L1 

Organize sentences consistently.  L2 

Re-design for mobile environment instead of 
minimize the original website.  

L3 

Sound and 
Video 

Adjust on/off and volume setting for sound 
and video. 

S1 

Provide appropriate sound and video for 
attention getting and motivation.  

S2 

Interface 
focused 
Interactive 
Design  

Feedback 

Provide feedback in relation to progress or 
motion.  

F1 

Provide helpful feedback for attention, 
learning motivation and interests.  

F2 

Provide effective feedback sound.  F3 



 

Provide sound effect related to situation or 
errors.  

F4 

Button 

Arrange default functions such as start, run 
and search consistently.  

B1 

Design the button or icon in simple.  B2 

Arrange buttons effectively.  B3 

Navigation 

Design in hierarchical structure.  N1 

Design menus to be clear.  N2 

Design to enable mobility in ease.  N3 

Utilize sound to assist navigation.  N4 

 

학습컨 를 포함하지 않는 모  학습 에 해당하는 모  계 

략  다  택  한지, 추가할 것  없는지, 해야 할 항목  없

는지 견 탁드립니다. 

 

 

 

 



 

2. 사운드 계 전략 택  타당화 

 2  태 (2012)  시한 사운드 계 략 니다. 해당 략  학습 

내용  포함한 모  계 략 , 학습 컨 를 포함하지 않는 사운

드 계 략  아니므  학습 컨 를 포함하지 않는 모  경에  

사운드 계 략   사운드 계 략 , 5가지 , audibility, 

compatibility, duality, aesthetic 니다.  

 2. 사운드 계 전략 

Auditory 
Cognitive 
Feature 

Sound Design Strategies 

Physiological 
Feature 

Audibility: Sound should be audibly clear and designed to be 
recognized easily.  
Homeostasis: Level of sound pitch produced and play speed 
should be designed to be consistently presented.  

Auditory 
Attention  

Parallel: Two or more sounds should be distinguished from each 
other. 
Emphasis: Important portion should audibly stand out when 
transferring information.  
Warning: Instant sound feedback should be given to learner’s 
incorrect response.  

Auditory 
Systemization 

Distinctiveness: Each sound should be distinguishable from each 
other.  
Spatiality: Sound pitch, volume and tone should be used to 
inform spatial information.  
Rhythm: Consistent rhythm (timely order) should be evident to 
help understanding and cognition.  

Dual Coding  

Compatibility: Sound and visual information should be 
compatible when presented together.  
Duality: Visual information and sound information should be 
given simultaneously when presenting information.  

Utilization of 
learning 
outcomes in 
relation to 
auditory 

Association: Past experience should be flashed back when 
listening to the sound.  
Inference: Without visual information, the cause of upcoming 
behaviors and conditions can be predicted and inferred based on 
the presented sound.  



 

information Symbolism: Sound that contains social-cultural meaning should 
be utilized.  
Consistency: Sound type with specific meaning and play location 
should be applied with consistent rules.  

Motivation in 
relation to 
auditory 
information  

Aesthetic: aesthetic satisfaction and auditory attraction should be 
provided.  

Attraction: Learner’s interests should be induced through sound.  

User’s 
manipulation 

Flexibility: Learners, based on their personal traits, can operate 
and adjust the volume, speed, mute, tone and etc.  

 

학습컨 를 포함하지 않는 모  학습 에 해당하는 사운드 계 

략  다  택  한지, 추가할 것  없는지, 해야 할 항목  없

는지 견 탁드립니다. 

 

 

 

 



 

3. 지통제 전략  현  한 수정  모바 /사운드 계 전략 적

용에 한 타당화. 

첨  “ 지통 _ 계.ppt”는 수  모  계 략과 사운드 

계 략  용하여 한 스토리 보드 니다. 참고하시어 다  에 타당

를 진행해주시  탁드립니다. 

Categ
ory 

Cat. No. Strategies 
Validity 
Score 

1 2 3 4 

Revise
d 

Mobil
e 

Desig
n 

Strate
gies 

T6 Present in appropriate font size.      

T7 Use italic, bold, color for font with caution.      

T8 Use general font.      

G1 Use graphic components with caution.      

L1 Form consistent layout.     

L2 Organize sentences consistently.      

S2 
Provide appropriate sound and video for 
attention getting and motivation.  

    

F1 
Provide feedback in relation to progress or 
motion.  

    

F2 
Provide helpful feedback for attention, learning 
motivation and interests.  

    

F3 Provide effective feedback sound.      

F4 
Provide sound effect related to situation or 
errors.  

    

B1 
Arrange default functions such as start, run and 
search consistently.  

    

B2 Design the button or icon in simple.      

B3 Arrange buttons effectively.      

Revise
d 

Sound 
Desig

n 
Strate
gies 

Audibilit
y 

Sound should be audibly clear and designed to 
be recognized easily.  

    

Compatib
ility 

Sound and visual information should be 
compatible when presented together.  

    

Duality 
Visual information and sound information 
should be given simultaneously when 
presenting information.  

    

Aesthetic 
Aesthetic satisfaction and auditory attraction 
should be provided.  

    



 

Attractio
n 

Learner’s interests should be induced through 
sound.  

    



추가 견  안 사항  재해주 요. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-감사합니다.- 

 



 

 

Appendix B: Volitional Control Strategies (McCann & Garcia, 1999) and 

preliminary design idea.  

No. 
Self-Efficacy 
Enhancement (SE) 

Stress Reducing Actions 
(SA) 

Negative based 
incentives(NI) 

1 

I remind myself that I 
usually do fine on exams 
and/or other course 
assignments when I stay 
on track with my studying. 

I promise myself 
something I want when I 
complete a specific 
amount of studying (e.g., 
going to a movie, getting 
together with friends, 
favorite CD, etc.).  

I think about how 
disappointed others 
(Family/friends) will be if 
I do poorly. 

2 

I tell myself that I will be 
able to understand and 
remember this course 
material. 

When I can’t get down to 
studying or get if I get 
frustrated or interrupted 
during studying, I count to 
10 to help me get on track 
with it.  

I think about why I am 
going to college (e.g., 
about my future plans) 

3 
I tell myself, “You can do 
this!” 

I call a friend from class 
and discuss the assignment 
or material with her.  

I think about the amount of 
time my classmates 
probably study for this 
class, and that they will get 
a better grade than me. 

4 

I think about my other 
coursework and that if I 
don’t get going or continue 
this study session I will 
fall behind in the 
assignments for the rest of 
my courses 

I put on background 
music(e.g., classical, soft, 
instrumentals) to relax me.  

I think about the sacrifices 
that I have made, or that 
my parents are making to 
put me through school. 

5 

I tell myself that I have 
gotten my best grades 
when I struck to a study 
schedule.  

I exercise for about a half 
hour before I begin 
studying to clear my head 
and help me get relaxed.  

I think about the possible 
negative consequences of 
doing poorly in the class.  

6 
I think about how great 
(how relieved) I‘ll feel 
when I get this finished.  

I concentrate on my 
breathing, taking deep, 
steady, slow breaths to 
help me focus before 
beginning my studying, or 
to help me resume my 
studying if I get distracted, 
frustrated, or bored while 
studying. 

  



 

 

7 

I tell myself, “Get to it and 
concentrate, this is an 
important exam/paper/ 
assignment.”  

I imagine myself moving 
through the assignment or 
answering the test 
questions without much 
difficulty. 

  

8 

I think about the goals I 
have set for myself (how 
what I do now may affect 
my future). 

I think of interesting or 
different ways to make 
studying more fun or 
challenging for me. 

  

9 

I take a 5-10 minute break 
to clear my head when I 
want to quit studying but 
know I should stay with it. 

I usually meditate or use 
some form of relaxation 
technique so I am better 
able to concentrate on my 
studies. 

  

10 

I think about my strengths 
and the resources that I 
can draw upon to help me 
with difficult assignments 
or test information. 

I schedule regular study 
hours with a friend from 
class so that I won’t fall 
behind in my class 
assignments and feel 
bad/stressed/guilty for 
putting off studying. 

  

11 

I think about things that 
make me feel good 
whenever I am feeling 
frustrated about what I 
need to get done for this 
class. 

    

12 

I talk aloud to myself 
about the materials I’m 
studying to keep me from 
getting distracted by other 
thoughts or activities 

    

 

< Self-Efficiency Enhancement> 

 
Self-Efficiency 
Enhancement 

 능감   

공  지 하  

해 스스 에게 

신감  주는  



 

 

1 

 
 I remind myself that I 
usually do fine on 
exams and/or other 
course assignments 
when I stay on track 
with my studying. 

나는 공  하  

스스 에게 다 과 같  

말한다. “나는 평  

시험   보고 수업 

과 도 한다” 

나는 평 에 공  

하고 결과도 아.' 

2 

 
I tell myself that I will 
be able to understand 
and remember this 
course material. 

나는 나 스스 에게 

다  같  말한다.  

“수업내  억하고 

해할 수 다.”   

나는 공 하는 

내   해하고 

억하고 어. 

3 
I tell myself, “You can 
do this!” 

나는 나 스스 에게 

“ 는 것  해 낼 수 

어!” 라고 말한다. 

나는 해 낼 수 어. 

4 

 
 I think about my 
other coursework and 
that if I don’t get going 
or continue this study 
session I’ll fall behind 
in the assignments for 
the rest of my courses 

나는 다  과  

생각하  내가 공  

진행하지 못하  다  

과 에 도 쳐질 

것 라고 생각한다. 

공  지 하지 

않  다  

에 도 쳐질 

거야. 

5 

I tell myself that I have 
gotten my best grades 
when I struck to a 
study schedule.  

나는 공  스케  

지켰   내가 고  

수  얻었었다고 

스스 에게 말한다.  

계  지켜  

공 하   

수  얻  수 

어. 

6 

I think about how great 
(how relieved) I‘ll feel 
when I get this 
finished. 

나는 든 것  끝났  

 나   얼마나 

지 생각해 본다.  

공  마  말 

  거야. 

7 

 
I tell myself, “Get to it 
and concentrate, this is 
an important 
exam/paper/ 
assignment.” 

나는 내 스스 에게 

“착수하고 집 해, 건 

매우 한 

시험/ /과 야.”  

건 매우 한 

공 니  집 하 . 



 

 

8 

I think about the goals 
I have set for myself 
(how what I do now 
may affect my future). 

나는 내가 한 

에 해  생각해 

본다. (내가 지  하는 

행동들  나  미래에 

어떻게 향   

것 지) 

지  내가 하는 

공 가 미래  나  

습  결 해. 

9 

I take a 5-10 minute 
break to clear my head 
when I want to quit 
studying but know I 
should stay with it. 

나는 공  단하고 

싶 나 지 해야 다는 

것  알  5~10  

식  취해 리  

한다. 

공 에 집   

안  5 에  

10  식  취하 . 

10 

I think about my 
strengths and the 
resources that I can 
draw upon to help me 
with difficult 
assignments or test 
information. 

나는 어 운 과 나 

시험 들  어나  

한 나  강 과 찾아 

볼 수 는 원들  

생각한다. 

공 할 내  

어 지만 내가  할 

수 는 에 

해  찾아보 . 

11 

I think about things 
that make me feel 
good whenever I am 
feeling frustrated about 
what I need to get 
done for this class. 

나는 해당 수업  

해  내가 해야 하는 

것에 해  답답함  

느낄  나   

게 하는  

생각한다. 

공 할  

아니지만 나  

 게 할 

 생각해 보 . 

12 

I talk aloud to myself 
about the materials I’m 
studying to keep me 
from.  

나는 내가 공  

진행하고 는 내  

큰 리  나 

스스 에게 어 다. 

지  하고 는 공  

내  큰 리  

어보 . 

 

< Stress Reducing Actions> 

 
Stress Reducing 
Actions 

스트 스 감 행동 

 

스트 스  거하  

해 스스 에게 

알   



 

 

1 

 I promise myself 
something I want when 
I complete a specific 
amount of studying 
(e.g., going to a movie, 
getting together with 
friends, favorite CD, 
etc.).  

나는 학습  특 한 

양  달 했   내가 

원하는 것  나 

신에게 다. ( : 

 보러 간다, 

들과 만난다, 

원하  시  

한다. 등) 

지 에 !  

공  료했  

본 에게 어  

 주고 

싶 가 ? 실  

가능  는 것  

해 보 . 

- 학습 료후 

에 보여 ) 

2 

When I can’t get down 
to studying or get if I 
get frustrated or 
interrupted during 
studying, I count to 10 
to help me get on track 
with it.  

나는 공 에 집  

하지 못할 나 짜  

나거나 공 에 해  

았   10   

다시 공 에 매진할 수 

도  한다.  

공 에 집   

안 거나 짜  

나  1 에  10  

어보 .  

3 

I call a friend from 
class and discuss the 
assignment or material 
with her.  

나는 같  수업에 는 

동료에게  걸어 

과  하거나 수업 

내 에 해  

한다.  

지 에 택!  

재 학습하고  

하는 내  함께 할 

동료가 나 ?-->  

Yes -> 학습 시  

에 알림! 

함께 공 하는 

동료  공 할 

내 에 해  

해 보 .  

함께 공 할 시간  

해  공 가 

리지 않게 하 . 

동료들  투 하는 

시간과  

생각해 보고 나보다 

 수  는 

습  상상해 

보 .  



 

 

4 

I put on background 
music (e.g., classical, 
soft, instrumentals) to 
relax me. 

나는 경 악( , 

클래식, 한 악, 

연주곡)  틀어  

시킨다.  

한 악  틀어 

 안 시켜 

보 . 

5 

I exercise for about a 
half hour before I 
begin studying to clear 
my head and help me 
get relaxed. 

나는 공  착수하  

에 30 도 운동  

해  리  하고 

 진 시키도  

한다. 

학습 시  에 

알림! 

공 할 리  

마  비가 

었나 ? 아직 

비가 안 었다  

30  도 운동  

하고 몸과 마  

리해보 . 

운동할 시간  

없다  천천  숨  

고  안  

찾아보 ) 

6 

I concentrate on my 
breathing, taking deep, 
steady, slow breaths to 
help me focus before 
beginning my 
studying, or to help me 
resume my studying if 
I get distracted, 
frustrated, or bored 
while studying. 

공 하  나 공  

하는 동안 주 가 

산만해 거나 짜  

나거나 해 지  

나는 고, 안  

천천  숨  고 는  

집 하여 다시 공  

재개할 수 도  한다. 

학습 시  에 

알림!  

공 할 리  

마  비가 

었나 ? 아직 

비가 안 었다  

30  도 운동  

하고 몸과 마  

리해보 . 

운동할 시간  

없다  천천  숨  

고  안  

찾아보 . 

7 

I imagine myself 
moving through the 
assignment or 
answering the test 
questions without 
much difficulty. 

나는 나 신  아 런 

 없  과  해 

나가고 시험  

어나가는 습  

상상한다. 

수월하게 공  해 

나아가는 신  

습  상상해 

보 . 



 

 

8 

I think of interesting or 
different ways to make 
studying more fun or 
challenging for me. 

나는 공  미 

거나 도  

만들  한 재미 거나 

다양한  

고안한다. 

공  미 고 

도  만들  

한 재미 는 

 생각해 

보 . 

9 

I usually meditate or 
use some form of 
relaxation technique so 
I am better able to 
concentrate on my 
studies. 

나는 평상시 공 에  

 하  해 

상  하거나 

진 /안 하  한 

 사 한다.  

공 에 하  

해 상  해 

보 . 

10 

I schedule regular 
study hours with a 
friend from class so 
that I won’t fall behind 
in my class 
assignments and feel 
bad/stressed/guilty for 
putting off studying. 

나는 수업 동료  

규  공 시간  

마 하여 수업 과 에 

해  리지 않도  

하고 공  미루는 

것에 한 

책/스트 스/  

생각  없앤다.  

지 에 택!  

재 학습하고  

하는 내  함께 할 

동료가 나 ?-->  

Yes -> 학습 시  

에 알림! 

함께 공 하는 

동료  공 할 

내 에 해  

해 보 .  

함께 공 할 시간  

해  공 가 

리지 않게 하 . 

동료들  투 하는 

시간과  

생각해 보고 나보다 

 수  는 

습  상상해 

보 .  

 

< Negative based incentives> 

 
Negative based 
incentives 

- 가  

공  하지 않았  

 스스 에게 

알   



 

 

1 

I think about how 
disappointed others 
(Family/friends) will be 
if I do poorly. 

나는 내가  해내지 

못했   다  사람 

(가   들)  

얼마나 실망할지 

생각한다.  

공  해내지 

못햇  , 가 과 

들  실망 할 

것  생각해 보 .  

2 
I think about why I am 
going to college (e.g., 
about my future plans) 

나는 내가 학   

가야 하는지에 해  

생각한다. ( , 나  

미래  계  취하  

해 ) 

공  하는 에 

해  생각해 

보 . 

3 

I think about the 
amount of time my 
classmates probably 
study for this class, and 
that they will get a 
better grade than me. 

나는 같  수업 

동료들  얼마만큼  

시간  공 에 

투 하는지 생각하고 

그들  나보다  

수   것 라고 

생각한다. 

지 에 택!  

재 학습하고  

하는 내  함께 할 

동료가 나 ?-->  

Yes -> 학습 시  

에 알림! 

함께 공 하는 

동료에게  

걸어 공 할 내 에 

해  해 

보 .  함께 

공 할 시간  

해  공 가 

리지 않게 하 . 

동료들  투 하는 

시간과  

생각해 보고 나보다 

 수  는 

습  상상해 

보 .  

4 

I think about the 
sacrifices that I have 
made, or that my 
parents are making to 
put me through school. 

나는 내가 여 에  

지 한 생들  

생각하거나 내가 여 에 

 지 님  

하신 생들  

생각한다.  

내가 여 에  

지  님  하신 

생  생각해 

보 .  



 

 

5 

I think about the 
possible negative 
consequences of doing 
poorly in the class.  

나는 내가 수업에  

편없  했   

야 는  

결과들  생각한다.  

공   수행하지 

못했   는 

 결과들  

생각해 보 .  



 

 

Appendix C: The 1st Volitional Control Design Guidelines and Specific 

Descriptions. 

Type 
Time 
Management 
Strategies 

Volitional 
Control 
Strategies1 

Volitional 
Control 
Guidelines 

Sound Design 
Strategies 

Mobile 
Design 
Strategies2 

Setting 

Planning & 
Scheduling  

  

Learners 
should be 
presented with 
the each study 
and break 
time selection. 

Audibility, 
Duality, 
Compatibility, 
Aesthetic, 
Attraction 

T6~8, G1, 
L1~2, 
B1~3 

SE 1~12, 
SA 2, 
SA4~9, 
NI1~2, 
NI4~5 

Learners 
should be 
presented with 
the meta-
motivational 
messages that 
are applicable 
to them. 

SA1 

Learners 
should set the 
reward they 
may get upon 
completion of 
their learning. 

Peer 
SA 3, 
SA10, NI3 

Learners 
should be 
asked the 
availability of 
study peers. 

Message 

Constructive 
use of time, 
Feel need of 
improvement, 
Distraction -
Personal 
Grooming, 

SE 1~12, 
SA 2, 
SA4~9, 
NI1~2, 
NI4~5 

Learners 
should be 
informed with  
3 (one each 
from SE, SA 
and NI of 
VCS) meta-

T6~8, G1, 
L1~2, 
B1~3, S2, 
F2 

                                       
1 Refer to Appendix B for specific strategies  
2 Refer to Appendix J for specific strategies 



 

 

other people, 
Continue 
unprofitable 
actions, 
Feeling in 
Charge of 
Time 

motivational 
messages. 

Progress 

  

Learners 
should be 
informed to 
start studying. 

T6~8, G1, 
L1~2, 
B1~3, F1 

  

Learners 
should be 
informed to 
take a break. 

  

Learners 
should be 
presented with 
total study 
duration, 
elapse time 
and each 
session. 

  

Learners 
should be 
informed of 
the end of 
study time. 

Alert   

Learners are 
alerted with 
the remaining 
break time. 

T6~8, G1, 
L1~2, 
B1~3, F3, 
F4 

 

Volitional 
Control 

Components 
Volitional Control Strategies 

Volitional Control 
Design Guidelines 

Specific Script(♫)/ Design 
Description 

Self-Efficacy 
Enhancement 

I remind myself that I usually do 
fine on exams and/or other course 
assignments when I stay on track 
with my studying. 

s Learners are 
provided a 
list of 
messages to 
choose the 
most 
relevant to 
them to treat 
with the 
selected 

♫ 나는 평 에 공  

하고 결과도 아. 

I tell myself that I will be able to 
understand and remember this 
course material. 

♫ 나는 공 하는 내  

 해하고 억하고 

어. 

I tell myself, “You can do this!” ♫ 나는 해 낼 수 어. 



 

 

I think about my other coursework 
and that if I don’t get going or 
continue this study session I will 
fall behind in the assignments for 
the rest of my courses 

items. 

s Provide 
learners with 
sound to 
enhance 
one’s 
efficacy 
while 
returning to 
study from 
break. 

s Learners are 
provided 
with 
different 
messages 
when they 
return to 
study from 
break.  

s Learners 
have control 
over setting 
study time 
and break 
time.  

s Learners will 
be notified to 
start study, 
take a break 
and when the 
study is 
completed.  

♫ 공  지 하지 않  

다  에 도 쳐질 

거야. 

I tell myself that I have gotten my 
best grades when I struck to a 
study schedule. 

♫ 계  지켜  공 하  

 수  얻  수 

어. 

I think about how great (how 
relieved) I‘ll feel when I get this 
finished. 

♫ 공  마  말 

  거야. 

I tell myself, “Get to it and 
concentrate, this is an important 
exam/paper/ assignment.” 

♫ 건 매우 한 

공 니  집 하 . 

I think about the goals I have set 
for myself (how what I do now 
may affect my future). 

♫ 지  내가 하는 공 가 

미래  나  습  

결 해. 

I take a 5-10 minute break to clear 
my head when I want to quit 
studying but know I should stay 
with it. 

♫ 공 에 집   

안  5 에  10  

식  취하 . 

I think about my strengths and the 
resources that I can draw upon to 
help me with difficult assignments 
or test information. 

♫ 공 할 내  어 지만 

내가  할 수 는 

에 해  찾아보 . 

I think about things that make me 
feel good whenever I am feeling 
frustrated about what I need to get 
done for this class. 

♫ 공 할  아니지만 

나   게 할 

 생각해 보 . 

I talk aloud to myself about the 
materials I’m studying to keep me 
from. 

♫ 지  하고 는 공  

내  큰 리  

어보 . 

Stress Reducing 
Actions 

I promise myself something I want 
when I complete a specific amount 
of studying (e.g., going to a movie, 
getting together with friends, 
favorite CD, etc.). 

s Learners are 
presented 
with screen 
with reward 
choice that 
they desire 
to achieve 
upon 
completion 
of learning.  

s Possible 
selections 

시각  !  

공  료했   본 에게 

어   주고 싶 가 ? 

실  가능  는 것  

해 보 . 

- 학습 료 후 에 

보여 ) 



 

 

were given 
to the 
learners (Eat 
out, Watch 
movie, Play 
game, 
Shopping, 
Exercise, 
Watching 
TV, Hang 
out with 
friends, 
Nothing) 

s Upon the 
completion, 
the selected 
choice will 
show to 
remind 
learners to 
reward 
themselves.  

I concentrate on my breathing, 
taking deep, steady, slow breaths to 
help me focus before beginning my 
studying, or to help me resume my 
studying if I get distracted, 
frustrated, or bored while studying. 

s Learners are 
presented 
sound 
message 
before 
beginning 
their learning 
to be 
engaged in 
learning. 

s Learners are 
presented 
with 
methods they 
could use to 
engage in 
learning 
before 
studying.  

학습 시  에 시각  & 

청각  알림! 

♫ 공 할 리  마  

비가 었나 ? 아직 

비가 안 었다  30  

도 운동  하고 몸과 

마  리해보 . 

운동할 시간  없다  

천천  숨  고  

안  찾아보 ) 

I exercise for about a half hour 
before I begin studying to clear my 
head and help me get relaxed. 

I call a friend from class and 
discuss the assignment or material 
with her. 

s Learners are 
asked if they 
have peer or 
colleagues to 
study with 
visually and 
audibly.  

s Learners are 
presented 
with the 

시각  & 청각  에 

택!  

♫ 재 학습하고  하는 

내  함께 할 동료가 

나 ?-->  Yes -> 학습 

시  에 알림! 

♫ 함께 공 하는 동료에게 

 걸어 공 할 

I schedule regular study hours with 
a friend from class so that I won’t 
fall behind in my class assignments 
and feel bad/stressed/guilty for 
putting off studying. 



 

 

methods to 
engage their 
peers in their 
learning 
plan.  

내 에 해  해 

보 .  함께 공 할 

시간  해  공 가 

리지 않게 하 . 

동료들  투 하는 

시간과  생각해 

보고 나보다  

수  는 습  

상상해 보 . 

I imagine myself moving through 
the assignment or answering the 
test questions without much 
difficulty. 

s Learners are 
provided a 
list of 
messages to 
choose the 
most 
relevant to 
them to treat 
with the 
selected 
items. 

s Learners are 
provided 
with sound 
to reduce 
one’s stress 
while 
returning to 
study from 
break. 

s Learners are 
provided 
with 
different 
messages in 
every 10 
second until 
returning to 
study. 

s Learners are 
allowed to 
play 
background 
music of 
their choice 
while the 
program is 
running in 
background.  

♫ 수월하게 공  해 

나아가는 신  습  

상상해 보 . 

I think of interesting or different 
ways to make studying more fun or 
challenging for me. 

♫ 공  미 고 

도  만들  한 

재미 는  생각해 

보 . 

I usually meditate or use some 
form of relaxation technique so I 
am better able to concentrate on 
my studies. 

♫ 공 에 하  해 

상  해 보 . 

I put on background music(e.g., 
classical, soft, instrumentals) to 
relax me. 

♫ 한 악  틀어 

 안 시켜 보 . 

When I can’t get down to studying 
or get if I get frustrated or 
interrupted during studying, I 
count to 10 to help me get on track 
with it. 

♫ 공 에 집   

안 거나 짜  나  

1에  10  어보 . 

Negative 
based 

I think about the amount of time 
my classmates probably study for 

s Learners are 
asked if they 

시각  & 청각  



 

 

incentives this class, and that they will get a 
better grade than me. 

have peer or 
colleagues to 
study with 
visually and 
audibly.  

s Learners are 
presented 
with the 
methods to 
engage their 
peers in their 
learning 
plan. 

에 택!  

♫ 재 학습하고  하는 

내  함께 할 동료가 

나 ?-->  Yes -> 학습 

시  에 알림! 

♫ 함께 공 하는 동료에게 

 걸어 공 할 

내 에 해  해 

보 .  함께 공 할 

시간  해  공 가 

리지 않게 하 . 

동료들  투 하는 

시간과  생각해 

보고 나보다  

수  는 습  

상상해 보  

I think about how disappointed 
others (Family/friends) will be if I 
do poorly. 

 

s Learners are 
provided a 
list of 
messages to 
choose the 
most 
relevant to 
them to treat 
with the 
selected 
items. 

s Learners are 
provided 
with sound 
to reduce 
one’s stress 
while 
returning to 
study from 
break. 

s Learners are 
provided 
with 
different 
messages in 
every 10 
second until 
returning to 
study. 

♫ 공  해내지 못했  

, 가 과 들  

실망 할 것  생각해 

보 . 

I think about why I am going to 
college (e.g., about my future 
plans) 

♫ 공  하는 에 

해  생각해 보 . 

I think about the sacrifices that I 
have made, or that my parents are 
making to put me through school. 

♫ 내가 여 에  지 

님  하신 생  

생각해 보 . 

I think about the possible negative 
consequences of doing poorly in 
the class. 

♫ 공   수행하지 

못했   는 

 결과들  

생각해 보 . 



 

 

 

Appendix D: The Storyboard and Description used for 1st version VC Design 

Guidelines. 

Screen Layout Description 

 

“Will to Go” will be the name of the 

application. 

And when user taps the “play” button, 

the application moves to the next 

screen. 

 



 

 

 

User is asked to put the total amount of 

learning time in minute format. 

 

 

User is asked to enter the total break 

time they are planning to take. 

The previous value on the total learning 

time will be shown above. 

 



 

 

 

User is asked to maneuver learning time 

and break time through pinching action.  

 

User is asked to enter what to be reward 

after completion of learning time.  

 



 

 

 

Self-Efficacy Enhancement components 

translated and transformed into self-

instruction format are displayed for 

user’s selection. 

 



 

 

 

Stress-Reducing actions components 

translated and transformed into self-

instruction format are displayed for 

user’s selection. 

 

 

Negative Incentive Based components 

translated and transformed into self-

instruction format are displayed for 

user’s selection. 

 



 

 

 

The audio plays and asks “Do you have 

any colleagues with whom you can 

share and study together?” along with 

the visual message. 

 

 

If “Yes”, user is asked to discuss with 

the peer and encouraged to keep a 

regular study hours to keep on track. 

And the user is asked to imagine their 

peers getting higher scores in audio 

format. 

If “No”, total of 3 items from the stress-

reducing behaviors and negative 

incentive based (I call a friend from 

class and discuss the assignment or 

material with her. 

I schedule regular study hours with a 

friend from class so that I won’t fall 



 

 

 

behind in my class assignments and feel 

bad/stressed/guilty for putting off 

studying. 

I think about the amount of time my 

classmates probably study for this class, 

and that they will get a better grade than 

me.) will be excluded from the 

treatment. 

 

User will go to next stage, if tap YES, 

will go to initial page if tap NO. 

 



 

 

 

Elapse time and progress time will be 

displayed. 

 

Audio alert will tell user to take a break 

and the screen color will change to 

orange. 

 



 

 

 

The user will be asked to return to 

studying. 

Only when OK button is pushed, the 

alert will go off.  

The alert sound will be used.  

 

 

The user will be treated with total of 

three messages(one item each from 

Self-efficacy enhancement, Stress-

Reducing Action and Negative 

Incentive Based in audio format).  



 

 

 

The audio message will tell the user that 

the learning has been completed.  

 

User’s initial input will be shown for 

reward.  



 

 

 

User is told that one has done a good 

job. 

 

 



 

 

 

Appendix E: Script Development after validation.  

File Name Initial Script Final Script  

동료 알림 

함께 공 하는 

동료에게  걸어 

공 할 내 에 해  

해 보 .  

함께 공 할 시간  

해  공 가 리지 

않게 하 . 동료들  

투 하는 시간과 

 생각해 보고 

나보다  수  

는 습  상상해 

보 . 

함께 공 하는 동료  

공 할 내 에 해  

해 보 .  

함께 공 할 시간  

해  공 가 리지 

않게 하 . 동료들  

투 하는 시간과 

 생각해 보고 

나보다  수  

는 습  

상상해보 .  

학습시  N/A 학습  시 하 . 

학습시 운동안 알림 

공 할 리  마  

비가 었나 ? 아직 

비가 안 었다  

30  도 운동  

하고 몸과 마  

리해보 . 운동할 

시간  없다  천천  

숨  고  안  

찾아보 ) 

공 할 리  마  

비가 었나 ? 아직 

비가 안 었다  

30 도 운동  하고 

몸과 마  

리해보 . 운동할 

시간  없다 ? 

그 다  천천  숨  

고  안  

찾아보 .  

학습 료 

학습  

료 었습니다. 

수고하 습니다. 

학습  

료 었습니다. 

수고하 습니다. 

식 1  N/A 
식시간 

1 남았습니다. 

식 10  N/A 
식시간 

10 남았습니다. 

식알림 식시간 니다. 식시간 니다. 



 

 

쉬 . 쉬 . 

1-1 
나는 평 에 공  

하고 결과도 아. 

나는 평 에 공  

하고 결과도 아. 

1-2 

나는 공 하는 내  

 해하고 억하고 

어. 

나는 공 하는 내  

 해하고 억하고 

어. 

1-3 나는 해 낼 수 어. 나는 해낼수 어. 

1-4 

공  지 하지 

않  다  

에 도 쳐질 

거야. 

공  지 하지 

않  다  

에 도 

쳐질거야. 

1-5 

계  지켜  

공 하   수  

얻  수 어. 

계  지켜  공  

하   수  얻  

수 어. 

1-6 
공  마  말 

  거야. 

공  마  말 

 꺼야. 

1-7 
건 매우 한 

공 니  집 하 . 

건 매우 한 

공 니  집 하 . 

집 해. 

1-8 

지  내가 하는 

공 가 미래  나  

습  결 해. 

지  내가하는 공 가 

미래  나  습  

결 해. 

1-9 

공 에 집   

안  5 에  10  

식  취하 . 

공  해야하는  

말 하  싫다  

5 에  10  식  

취하 . 

1-10 

공 할 내  

어 지만 내가  할 

수 는 에 

해  찾아보 . 

공 할 내  어 워. 

하지만 내가  할수 

는  찾아보 . 

1-11 

공 할  

아니지만 나   

게 할  

생각해 보 . 

공 할  말 

아니다. 하지만 나  

 게할  

생각해보 . 

1-12 
지  하고 는 공  

내  큰 리  

지  공 하고 는 

내  큰 리  



 

 

어보  어보 . 

2-2 

공 에 집   

안 거나 짜  나  

1 에  10  

어보 . 

공 에 집  

안 거나 짜  

나시나 ? 1 에  

10 지  어보 . 

2-4 

한 악  틀어 

 안 시켜 

보 . 

한 악  틀어 

 

안 시켜보 . 

2-7 

수월하게 공  해 

나아가는 신  

습  상상해 보 . 

공  수월하게 해 

나아가는 신  

습  상상해 보 . 

2-8 

공  미 고 

도  만들  

한 재미 는  

생각해 보 . 

공  미 고 

도  만들  

한 재미 는  

생각해보 . 

2-9 
공 에 하  해 

상  해 보 . 

공 에 하  해 

상  해보 . 

3-1 

공  해내지 

못햇  , 가 과 

들  실망 할 

것  생각해 보 . 

공  해내지 

못하  실망할 사람  

생각해보 . 

3-2 
공  하는 에 

해  생각해 보 . 

공  하는 에 

해  생각해보 . 

3-4 

내가 여 에  

지 님  하신 

생  생각해 보 . 

내가 여   지 

생한 들  

생각해보 . 

3-5 

공   수행하지 

못했   는 

 결과들  

생각해 보 . 

공   수행하지 

못했  는 

 결과들  

생각해보 . 

 



 

 

Appendix F: The Storyboard and Description using 2st version VC Design 

Guidelines. 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

Appendix G: The 3rd Validation 

< 지 통제 어플에 한 타당화 항> 

 

 

 

모  에  지 통  어플리 에 한 타당  에 해 주  감사 

드립니다. 본  지 통  략  잘 용 어 어플리  었는지

에 한 타당  검증하  한 항  었습니다. 모  에  지 통

 어플  타당하게 었는지 검토 탁드립니다. 

2012  12월. 

울 학  학원 학과 공학 공  

연  드림 haeseon.yun@gmail.com 



 

 

 

 



 

 

 



 

 

 

 



 

 

 



 

 

 

 



 

 

 



 

 

 

-감사드립니다-



 

 

Appendix H: Final Tool Screenshot 

and Description 

 <Actual Screen Design>  

 

 

 

 

< Description> 

 

The name of the application is “will to 

go” since the term “will” is widely 

used among learners which they would 

like to control. Also “Way to Go” 

phrase has been altered to name this 

application.  

è Revision: one or two lines of 

description of this tool would 

be help users to utilize the tool 

better.   

 

 

 

 

 

The user is asked to put their total 

duration (hour & minute) including the 

break time. 

è Users tend to think this is not 

the total learning time 

including the break time but 

this as only learning time.  

 

 

 



 

 

 

 

 

 

 

 

The user is asked to enter “the number 

of times they will take break” and “the 

duration of their break” 

è When break time is longer 

than the learning time, current 

version allows it to proceed.  

 

 

 

 

 

 

 

 

 
User’s entries will be viewed. 

è Revision: the break time 

should be shown with the 

learning time in the list, in 

different color, so that users 

can review the total hours of 

allocation.  

 

 

 

 



 

 

 

 

 

 

 

 

 
User is asked to select what they will 

be granted after their learning period is 

completed.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The items in the lists were consisted of 

only 10. 

 

àRevision: Addition of “Using 

Kakaotalk” and “Sleeping”  

And user defined input should be 

allowed.  

 

 

 

 

 



 

 

 

 

 

 

 

 

User is asked if they have any 

colleague whom they can study with.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

If Yes, they will be asked to discuss the 

study materials with the peers and also 

set up time with the peers to keep their 

study on track. In addition, they were 

encouraged to imagine their peers 

achieving a better score than 

themselves.  

è Revision: Include skip button. 

 

 

 



 

 

 

 

 

 

 

 

If No, they are asked if they are ready 

to proceed with their planned schedule, 

then if they are not, the application 

encouraged them to work out for 30 

minutes to clear their mind. Also it 

suggests the learners to breathe deeply 

to calm themselves.  

è Revision: Include skip button.  

 

 

 

 

 

 

 

 

 

 

 

The actual learning is begun. The user 

needs to tap “Start Learning” if not the 

message in audio and text will ask 

them to start studying.  

è Revision : Instead of telling in 

audio and text to start learning, 

they should be asked to tap 

“start learning” to start 

learning.  

 

 

 



 

 

 

 

 

 

 

 

 
The screen will be turned into blue and 

the progress bar will show their current 

state compared to the total hour of 

study they have initially planned. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

When the break time starts, the audio 

message will tell the learner to take a 

break.  

 
During the break time, the screen will 

be turned to orange. 

 

è Revision : the current learning 

elapse time indicates 학습 

진행 시간 as 1 minute where 

it should indicated that this is 

for break time not for 학습 

진행 시간.  

 



 

 

 

 

 

 

 

 

The user will be notified with “1 

minute” alert and “10 second” alert to 

return to learning.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The user needs to tap “start learning” to 

re-start their next planned learning.  

 

If the learning is not started, the 

message will continuous be said and 

shown.  

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Next set learning time begins.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The user is told to gran oneself with the 

selection that one has initially set with 

the message “Well Done”  

 

è Revision: “You have fulfilled 

your initial plan. 

Congratulation!”



 

 

 

Appendix I. Survey and interview questions for learners.  

 

 

 

 

 

 

1. 재 어  개  학습  하시나 ? 

( : 재 수업 3개  수강하는 , 해당 수업  숙 , 보고 ,  과  등  

수행하  해  학습  합니다.) 

à 

2. 하루 평균   시간 개  학습하시나 ? 

à 

3. 개  학습  하시  결  하고 리에 앉  쉬는 시간  

하고 평균   시간  학습하시나 ? 

à 

4. 개  학습 수행 , 쉬는 시간   ( 수) 그리고   

가지시나 ? 

à 

5. 쉬는 시간에 어  동  하시나 ? 

다음 설문은 학습자의 재 개인 학습의 상태를 보기 위한 설문

으  학습 경 설계를 목적으  하는 연 의 초석의 자  쓰여  

정입니다. 

여러 들의 개인 학습(과제 및 시험을/를 수행하기 위해서 시간을 정

해서 자 학습하는 경 를 일컬음)  한 자세한 내 을 기술해 주

시면 감사 드리겠습니다. 

2012.10 

서 학  육공학 석사 과정 



 

 

à 

6. 쉬는 시간  가진 후 학습  다시 돌아가  수월하신가 ? 

(YESà 8 / NO à 7 ) 

à 

7. 쉬는 시간  가진 후 학습  다시 돌아가  어 다 , 그 는 

엇 가 ? 

à 

8. 개  학습 시  에 학습할 시간  양  하고 학습  

시 하시나 ?  

(YES à9 / NO à 술 à13 ) 

à 

9. 개  학습  해 하신 시간   행하시는 편 가 ?  

(YESà 11 / NOà 10 )  

à 

10. 개  학습  해 하신 시간   행하시는 편  아니라 , 그 

가 엇 가 ?  

à 

11. 개  학습  해  미리 한 시간  지키는 것과 학습결과는 어  

계가 나 ? 

à  

12. 개  학습  해 미리 한 시간  지키  해 는 어  

책/  ? 

à 

13. 개  학습   행 도  도 주는 프 그램 나 도  사 하신 

 나 ?  

(YES à 14 / NO à 15 ) 



 

 

à 

14. 개  학습  해 사 했  프 그램 나 도  과  

주 .  

à 

15. 개  학습  도 주는 프 그램 나 도 가 다  어  능  

포함   것 라고 생각하나 ? 

à 

 

-설문  응해주셔서 단히 감사 드립니다.- 



 

 

Appendix J. Mobile Design Strategies and Sound Design Strategies 

< Mobile Design Strategies> 

Domain  Type Design Strategies No 

Contents 

Focused 

Information 

Design 

Text 

Present contents in segmentation. T1 

Group effective information.  T2 

Present the essentials in summary.  T3 

Present visual cues related to the amount of 

information shown in the screen.  
T4 

Emphasize and preset the important information.  T5 

Present in appropriate font size.  T6 

Use italic, bold, color for font with caution.  T7 

Use general font.  T8 

Graphics Use graphic components with caution.  G1 

Layout 

Form consistent layout. L1 

Organize sentences consistently.  L2 

Re-design for mobile environment instead of 

minimize the original website.  
L3 

Sound and 

Video 

Adjust on/off and volume setting for sound and 

video. 
S1 

Provide appropriate sound and video for attention 

getting and motivation.  
S2 

Interface 

focused 

Interactive 

Design  

Feedback 

Provide feedback in relation to progress or 

motion.  
F1 

Provide helpful feedback for attention, learning 

motivation and interests.  
F2 

Provide effective feedback sound.  F3 

Provide sound effect related to situation or errors.  F4 

Button 

Arrange default functions such as start, run and 

search consistently.  
B1 

Design the button or icon in simple.  B2 

Arrange buttons effectively.  B3 

Navigation Design in hierarchical structure.  N1 



 

 

Design menus to be clear.  N2 

Design to enable mobility in ease.  N3 

Utilize sound to assist navigation.  N4 

 



 

 

< Sound Design Strategies> 

Auditory 
Cognitive 
Feature 

Sound Design Strategies 

Physiological 
Feature 

Audibility: Sound should be audibly clear and designed to be recognized 
easily.  

Homeostasis: Level of sound pitch produced and play speed should be 
designed to be consistently presented.  

Auditory 
Attention  

Parallel: Two or more sounds should be distinguished from each other. 

Emphasis: Important portion should audibly stand out when transferring 
information.  

Warning: Instant sound feedback should be given to learner’s incorrect 
response.  

Auditory 
Systemization 

Distinctiveness: Each sound should be distinguishable from each other.  

Spatiality: Sound pitch, volume and tone should be used to inform spatial 
information.  

Rhythm: Consistent rhythm (timely order) should be evident to help 
understanding and cognition.  

Dual Coding  

Compatibility: Sound and visual information should be compatible when 
presented together.  

Duality: Visual information and sound information should be given 
simultaneously when presenting information.  

Utilization of 
learning 
outcomes in 
relation to 
auditory 
information 

Association: Past experience should be flashed back when listening to the 
sound.  

Inference: Without visual information, the cause of upcoming behaviors 
and conditions can be predicted and inferred based on the presented 
sound.  

Symbolism: Sound that contains social-cultural meaning should be 
utilized.  

Consistency: Sound type with specific meaning and play location should 
be applied with consistent rules.  

Motivation in 
relation to 
auditory 
information  

Aesthetic: aesthetic satisfaction and auditory attraction should be 
provided.  

Attraction: Learner’s interests should be induced through sound.  

User’s 
manipulation 

Flexibility: Learners, based on their personal traits, can operate and adjust 
the volume, speed, mute, tone and etc.  



 

Appendix K. 1st Volitional Control Design Guideline Validation 

 

< 지 통제 계 원리 및 가 드라 에 한 1차 타당화> 

 

 

본 연 는 학습 가 학습 과  통 할 수 도  도 주는 지 통  

도  개 니다.학습  지가 학습에  향  미 다는 

 경에 라  모  에  지 통  어플리  개

하  해  모  계 략과 사운드 계 략  목하 고, 타당

를 통해  계 원리  가 드라  도출하 습니다.  

타당 를 탁드릴  다 과 같습니다. 

1. 지통  계 원리에 한 타당   

2. 지통  계 원리에 한 가 드 라 에 한 타당   

3. 스토리보드에  가 드 라  실 에 한 타당   

울 학  학원 학과 공학 공  

연  드림 haeseon.yun@gmail.com 



 

4. 지통제 계 원리  가 드라  (1차)  

모  계 략, 사운드 계 략  용한 지 통  계 원

리  가 드 라 에 한 타당  탁드립니다.  

1. 지 통  계 원리 용어에 한  

Volitional 
Control Design 

Domain 

Validity Score 

1 2 3 4 

Setting 

    

    

    

Peer Availability     

Messages     

Progress  

    

    

    

    

Alert      

 

2. 지 통제 계 원리  가 드 라  병  

Volitional 
Control 
Design 
Domain 

Volitional Control Design Guidelines 
Validity Score 

1 2 3 4 

Setting 
Learners should be presented with the 
each study and break time selection. 

    



 

Learners should be presented with the 
meta-motivational messages that are 
applicable to them. 

    

Learners should set the reward they 
may get upon completion of their 
learning.   

    

Peer 
Availability 

Learners should be asked the 
availability of study peers. 

    

Messages 
Learners should be informed with  3 
(one each from SE, SA and NI of 
VCS) meta-motivational messages. 

    

Progress  

Learners should be informed to start 
studying. 

    

Learners should be informed to take a 
break. 

    

Learners should be presented with 
total study duration, elapse time and 
each session. 

    

Learners should be informed of the 
end of study time. 

    

Alert  
Learners are alerted with the 
remaining break time. 

    

 

3. 지 통제 계 가 드라  체  

Volitional Control Design Guidelines 
Validity Score 

1 2 3 4 

Learners should be presented with the each 
study and break time selection. 

     

Learners should be presented with the meta-
motivational messages that are applicable to 
them. 

     

Learners should set the reward they may get 
upon completion of their learning.   

     



 

Learners should be asked the availability of 
study peers. 

     

Learners should be informed with  3 (one 
each from SE, SA and NI of VCS) meta-
motivational messages. 

     

Learners should be informed to start 
studying. 

     

Learners should be informed to take a break.      

Learners should be presented with total 
study duration, elapse time and each session. 

     

Learners should be informed of the end of 
study time. 

     

Learners are alerted with the remaining 
break time. 

     

 



 

 

4. 지 통제 계 가 드 라  지 통제 전략 현  ( 지통

제 전략과 화  파  참조)  

Volitional 
Control 
Design 
Domain 

Volitional Control Design Guidelines 
Validity Score 

1 2 3 4 

Setting 

Learners should be presented with the 
each study and break time selection. 

    

Learners should be presented with the 
meta-motivational messages that are 
applicable to them. 

    

Learners should set the reward they 
may get upon completion of their 
learning.   

    

Peer 
Availability 

Learners should be asked the 
availability of study peers. 

    

Messages 
Learners should be informed with  3 
(one each from SE, SA and NI of 
VCS) meta-motivational messages. 

    

Progress  

Learners should be informed to start 
studying. 

    

Learners should be informed to take a 
break. 

    

Learners should be presented with 
total study duration, elapse time and 
each session. 

    

Learners should be informed of the 
end of study time. 

    

Alert  
Learners are alerted with the 
remaining break time. 

    

 

 



 

추가 견  안 사항  재해주 요. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-감사합니다-

 



 

Appendix L. 2nd Volitional Control Design Guideline validation 

< 지 통제 계 원리 및 가 드라 에 한 2차 타당화> 

 

 

본 연 는 학습 가 학습 과  통 할 수 도  도 주는 지 통  도

 개 니다. 학습  지가 학습에  향  미 다는 

 경에 라  모  에  지 통  어플리  개 하  

해  모  계 략과 사운드 계 략  목하 고, 타당 를 통

해  계 원리  가 드라  도출하 습니다. 1차 타당  결과를 

 2차 지 통  계 원리를 다 과 같  도출한 에 한 타당  

탁드립니다.  

 

 

 

울 학  학원 학과 공학 공  

연  드림 haeseon.yun@gmail.com 



 

5. 지통제 계 원리  가 드라  (2차)  

< 지 통  계 원리 용어에 한 > 

Volitional 
Control Design 

Domain 

Validity Score 

1 2 3 4 

User Defined 
Planning 

    

    

    

Social Presence     

Motivational 
Messages     

Progress 
Presentation 

    

    

    

    

Alert Notification     

 

< 지 통제 계 원리  가 드 라  병 > 

Volitional 
Control 
Design 

Domains 

Volitional Control Design Guidelines 

Validity Score 

1 2 3 4 

User 
Defined 
Planning 

Learners should be presented with the each 
study and break time selection. 

    

Learners should set the reward they may get 
upon completion of their learning. 

    

Social 
Presence 

Learners should be asked availability of 
study peers. 

    

Motivational 
Messages 

Learners should be informed the method to 
maximize their learning time before start.  

    



 

Learner should be 
presented with the 
method to improve 
their learning 
process. Learners should be 

provided with a 
message 
continuously 
(10second interval) 
when not returning to 
study from break.  

    

Learners should be 
informed with meta-
motivational 
message. 

    

Learner should be 
presented with 
negative impacts 
that might cause 
when they are not 
involved in learning 

    

Progress 
Presentation 

Learners should be informed to start 
studying. 

    

Learners should be informed to take a break.     

Learners should be presented with overall 
time progress. 

    

Learners should be presented with each time 
progress. 

    

Learners should be informed of the end of 
study time. 

    

Alert 
Notification 

Learners are alerted to return to study from 
break. 

    

Learners should be alerted with break 
remaining time (1 min & 10 second). 

    

 

< 지 통제 계 가 드라  체 > 

Volitional 
Control 
Design 

Domains 

Volitional Control Design Guidelines 

Validity Score 

1 2 3 4 

User 
Defined 
Planning 

Learners should be presented with the each 
study and break time selection. 

    

Learners should set the reward they may get 
upon completion of their learning. 

    

Social 
Presence 

Learners should be asked availability of 
study peers. 

    



 

Motivational 
Messages 

Learners should be informed the method to 
maximize their learning time before start.  

    

Learner should be 
presented with the 
method to improve 
their learning 
process. Learners should be 

provided with a 
message 
continuously 
(10second interval) 
when not returning to 
study from break.  

    

Learners should be 
informed with meta-
motivational 
message. 

    

Learner should be 
presented with 
negative impacts 
that might cause 
when they are not 
involved in learning 

    

Progress 
Presentation 

Learners should be informed to start 
studying. 

    

Learners should be informed to take a break.     

Learners should be presented with overall 
time progress. 

    

Learners should be presented with each time 
progress. 

    

Learners should be informed of the end of 
study time. 

    

Alert 
Notification 

Learners are alerted to return to study from 
break. 

    

Learners should be alerted with break 
remaining time (1 min & 10 second). 

    

 

 



 

< 종 개발  지통제 계 원리  가 드라  화  현 > 

Volitional 
Control 
Design 

Domains 

Volitional Control Design Guidelines 

Validity Score 

1 2 3 4 

User 
Defined 
Planning 

Learners should be presented with the each 
study and break time selection. 

    

Learners should set the reward they may get 
upon completion of their learning. 

    

Social 
Presence 

Learners should be asked availability of 
study peers. 

    

Motivational 
Messages 

Learners should be informed the method to 
maximize their learning time before start.  

    

Learner should be 
presented with the 
method to improve 
their learning 
process. Learners should be 

provided with a 
message 
continuously 
(10second interval) 
when not returning to 
study from break.  

    

Learners should be 
informed with meta-
motivational 
message. 

    

Learner should be 
presented with 
negative impacts 
that might cause 
when they are not 
involved in learning 

    

Progress 
Presentation 

Learners should be informed to start 
studying. 

    

Learners should be informed to take a break.     

Learners should be presented with overall 
time progress. 

    

Learners should be presented with each time 
progress. 

    

Learners should be informed of the end of 
study time. 

    

Alert 
Notification 

Learners are alerted to return to study from 
break. 

    

Learners should be alerted with break 
remaining time (1 min & 10 second). 

    



 

추가 견  안 사항  재해주 요. 
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Appendix M: The 1st Validation of VC Design Guideline implementation 

<모바  기기에  지통제 전략 현  타당화 항> 

 

 

 

 

 

모  에  지 통  략  모  계에 었는지에 

타당  에 해주  감사드립니다. 다  항  학습  지 통

를 도  지 통  략  3가지 요  하  항목들  모   

계에  었는지에 한 타당  검증하  함 니다. 모  

에  지 통  략  타당하게 었는지 검토해 주시  감사드리

겠습니다.  

2012  9월. 

울 학 학원 학과 공학 공



 

평가 항 

평가 점수 

1  2  3  4  

1. 지 통  략  

“ 효능감 증 ” 요 가 

에 하게 계 었는가? 

    

< 견  안 > 

 

2. 지 통  략  “스트 스 

증감 행동” 요 가 에 

하게 계 었는가? 

    

< 견  안 > 

 

3. 지 통  략  “ -

가” 요 가 에 

하게 계 었는가? 

    

< 견  안 > 

 



 

4.  항  지 통  

략  한 것  

한가? 

    

< 견  안 > 

 

5. 지 통  략  학습 에게 

시할 , 과 스트를 

함께 시하는 것  한가? 

    

< 견  안 > 

 

6. 식시간에  학습시간  

돌아   지통  

략 처 하는 것  한가?  

    

< 견  안 > 

 

    

7. 학습 에게 지통 략  

처 할  3가지 

    



 

 

요 ( 효능감 증 , 스트 스 

증감, - 가)를 한꺼 에 

시하는 것  한가?  

< 견  안 > 

 

    

 평가 항 에 추가  견  시  어주 요  

 

 

 



 1

 

국 초  
Abstract in Korean 

 

M-러닝  한 지통  어플리케이   

개  연구 

 
연  

울 학  학과 

공학 공 

 
 공  학습하는 학습자들  다양한 자 조  학습 략  

사용하면  자신  개 하고 학습에 한 이해를 증진시킨다(Park 

et al., 2004; Patrick, Ryan, & Pintrich, 1999). 하지만 실  

상황에  많  학습자들  학습하는 동안 해요소를 피하고 

학습동 를 지하는데 어 움  겪는다. 크놀 지 에 해 

학습자들  다양한 통 를 통해 많  양  보를 하게  

에 초인지 략과 초동  략  사용해  스스  

학습과  통 하는 노 이 필요하다.  

학습자들  학습과  통 는 지통  략  명   

있다. 지 통  략  학습자  인지  행동  증진시키고 

해 는 감동  억 시켜 학습  증진  도모하지만, 지통  

략에 한 행연구는 학습자들이 학습  도 주는 에 한 

연구가 결여 어 있다. 그러므  이 연구는 모 일 학습  한 

지통  어플리케이  개 에 목  다. 이 연구를 통해 개  

결과  본 연구  미, 실  가능  그리고 이  보여주  

하여 모 일  안에 지통 를 도입하는데 초  다. 

본 연구는 지통  략과 같  초학습 략이 학습자  동  

 지하도  모 일  내에  구    있고 

구 어야 다는 것  논한다.  

 

주요어 : 지, 지통 략, 초동 , 초인지, 초학습, 시간 리 

학  번 : 2010-21428 
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