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ABSTRACT

Luang Prabang, the world heritage site (WHS) of Lao PDR, faces an urgent need to
raise awareness of preservation. This study developed mobile learning content and tested its
impact based on modified Protection Motivation Theory in promoting world heritage site
preservation awareness. Questionnaire survey was administered to 220 college and university
students in Luang Prabang. Structural equation modelling results show that perceived
severity, response efficacy, perceived resident effectiveness, and perceived benefits of
inscription affect behavioral expectation to preserve WHS. This study contributes to research
by explaining factors of promoting world heritage site preservation awareness based on fear
appeal theory. Findings from this study support world heritage management practitioners in
identifying components essential in the design and dissemination of persuasive public

communication to promote WHS preservation awareness.



THESIS SUMMARY

This dissertation consists of seven chapters. The main research objective of this
study is to determine the factors affecting world heritage site (WHS) preservation awareness
among local young adults in the world heritage town of Luang Prabang through mobile

learning application.

Chapter 1 Introduction: this chapter covers background of the study, problem statement,

objectives of study and significance of the study.

Chapter 2 Literature review: Literature indicates mobile learning as a new form of learning
following the increasing capability of mobile devices. One of the categories of mobile
learning application is in development country context, in which the delivery of learning
content using mobile devices will reach wider target audience than using other modes of
delivery. The Protection Motivation Theory (PMT) posits that three factors influence
protection motivation: 1) perceived severity, 2) perceived vulnerability and 3) perceived
response efficacy. However, PMT has never been applied in the context of WHS
preservation. Therefore, it is of interest of this study to test the applicability of PMT in the
explaining the factors of preservation in Luang Prabang. Following extensive literature
review, two additional factors are integrated in order to tailor PMT in this study context,

namely perceived resident effectiveness and perceived benefit of inscription.

Chapter 3 Summary of previous empirical study: Past empirical findings show that the
number of mobile phone ownership is the highest in Luang Prabang compared to other
computing devices. In addition, mobile phone is the second most used device in conducting
common digital activities. As a result, mobile phone was identified as the potential medium
to deliver learning content to promote preservation awareness. Both past empirical findings
and literature reviews have provided strong support on the use of mobile learning to promote

WHS preservation awareness in Luang Prabang.

Chapter 4 Theoretical framework and methodology: A total of five hypotheses are

derived based on extensive literature review and past empirical findings. Questionnaire

10



survey was used to collect data and consists of two sections, 1) demographic, and 2) PMT
related question items. A total of twenty five question items are developed in six categories to
assess PMT-related perceptions using 7-point Likert scale. Structural equation modeling is

employed to analyze the perception data.

Chapter 5 Mobile learning application development: Following the result of past empirical
findings, a mobile learning application, consists of a quiz component and a learning content
component, was developed according to four principles: 1) reflecting local needs, 2) interactive
and easy to use, 3) bilingual support, and 4) sustainable maintenance. Mobile learning content
was developed based on the hypothesized PMT in this study. The final learning content consists

of three pages with specific messages addressing the hypothesized elements.

Chapter 6 Data analysis: Data collection was carried out in October 2015 with students in
two local higher education institutions. Demographic data based on 190 respondents shows
that majority of the respondents are male, aged between 19 to 21 years old, possess mobile
phone with internet connection capabilities, and they access to the internet using their mobile
devices daily. Both the measurement model and structural model achieved good fit. Hypothesis
testing result shows that four out of five hypotheses were supported. Qualitative interview
findings of with 16 students and summary of policy makers’ opinion and comment provide
insights of mobile learning effect and importance in promoting WHS preservation awareness.
Paired t-test was used to evaluate the mean difference of perceptions before and after the
respondents view the hypothesized PMT-based learning content. Result shows that there is
statistically significant difference among all constructs, except for perceived resident

effectiveness.

Chapter 7 Discussion and conclusion: Overall, the modified PMT explains 34.7% of the
variance of local young adults’ behavioral expectation to preserve WHS. There are several new
findings regarding the drivers of WHS preservation motivation. First, both perceived benefits
of inscription and perceived resident effectiveness are found to be the determinant of
preservation motivation. Second, original PMT variables significantly affect preservation
motivation, except for perceived vulnerability. Third, mobile learning application has a
potential to promote WHS preservation awareness. Finally, this study has validated the
applicability of behavioral expectation as a measurement of protection motivation. The

outcome of this study is useful in the design of public communication contents to promote

11



WHS preservation awareness. The findings of this research will not only help heritage
management practitioners to develop better public communication strategies, but also provide

insights into research on WHS preservation from social perspective.

12
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CHAPTER 1

INTRODUCTION

This chapter covers the background of study related to world heritage town of Luang
Prabang, problem statement and research objectives. Significance of study, research

methodology and limitation of this study is also described in this chapter.

1.1 Background

Luang Prabang is located at the northern part of Laos. Historically, Luang Prabang
was once the royal and religious capital of Laos. Despite being a small town, it has the
highest concentration of Buddhist temples which are built with stone and are richly
decorated. Following 60 years of French influence from 1893, colonial style buildings were
left behind, and coexist with wooden traditional Lao building. Unlike some other inscribed
monuments which are limited to built architectures, the well-preserved townscape is
harmonized with natural landscape and is completed by traditional cultures practiced daily by
local people. As a result, Luang Prabang was inscribed in the World Heritage List of the
United Nations Educational, Scientific and Cultural Education (UNESCO) in 1995. The
inscription is based on three Outstanding Universal Values (OUVs): 1) the exceptional fusion
of Lao traditional architecture and European colonial style buildings; 2) an example of
architectural collections of religious buildings; vernacular constructions, and colonial
buildings; and 3) well-preserved unique townscape integrating traditional and urban cultural

traditions (UNESCO, 1995).

Following the inscription, the number of visitors arriving to Luang Prabang has been
increasing. As illustrated by Figure 1.1, the number of total visitors in 2014 has increased by

nearly 800% since 1997.
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Figure 1.1: Trend of visitor arrivals to Luang Prabang

Source: Tourism Development Deparment of Lao PDR, (2013, 2014)

The Department of World Heritage in Luang Prabang (DPL) was established as a
specialized government agency to manage world heritage site of Luang Prabang. In particular,
DPL is responsible for ensuring that the work of preservation and development of Luang
Prabang are performed in accordance with the Safeguarding Plan (PSMV). PSMYV is a complete
document specifying the original heritage of Luang Prabang, including view of townscape,
building architectures, as well as rules and regulations of land use and building modifications
(La Maison du Patrimoine (MdP), 2001).

In 2007, the World Heritage Committee conducted a reactive monitoring on the town
of Luang Prabang. Its purpose is to ensure the inscribed world heritage site stays well
protected following the management plan. The reactive monitoring report indicates that there
is trend of local residents modernizing their houses. Thus, it calls for effective conservation
awareness raising to communicate rules and regulations about building and environment
alteration to the local residents (Giovanni Boccardi & Logan, 2008). Previous studies support
that the degree of awareness among the local residents is one of the most important
determinants to the preservation of protected areas (Jimura, 2011; Munjeri, 2004; Ormsby &

Kaplin, 2005).

1.2 Problem statement

Given this background, DPL has been engaging the local residents through awareness

campaign held in a monthly basis. This is done by holding events such as seminars and
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information sessions in each village during the day by gathering the residents. However, two

major issues can be identified from existing awareness campaign process:

1) Labor intensive: Organizing awareness campaign in villages involves manpower from

DPL and village side, such as venue preparation and assembling villagers.

2) Target audience bias: Local residents who are not available during the designated date
and time may not be able to gain benefits from the campaign.

The above issues cause difficulty of meeting the objective of awareness campaign, and
therefore there is a need for alternative mode to promote preservation awareness in Luang
Prabang.

Based on previous study conducted in Luang Prabang, and a brainstorming session with
DPL experts, the high rate of mobile phone ownership among the local residents was
recognized. As a result, mobile learning was identified as a potential ICT tool to supplement
the effort to promote preservation awareness among the local residents in Luang Prabang
(Poong, 2013). Given this background, an appropriate tool to deliver learning content was
identified. However, learning content to effectively impact users of mobile learning on the
perception of world heritage site preservation needs to be developed. The learning content will
be uploaded into the mobile learning application and should be able to persuade users to
preserve the world heritage town of Luang Prabang. Nevertheless, there are limited studies
providing systematic framework in guiding the development of learning content to promote
world heritage site preservation awareness.

Research has shown that awareness is positively correlated with behavior (Ishak & M.
Zabil, 2012). According to Ajzen (1991), behavior can be predicted accurately from intention.
Yet, factors affecting local residents’ to preserve world heritage site is still less understood.
Literature shows that threat and coping appraisal forms the basis of an individual’s protection
behavior (Rogers & Maddux, 1983). Both of the cognitive processes have been empirically
proven to function as persuaders. The cognitive processes motivate an individual to perform a
recommended protective behavior, which leads to the development of Protection Motivation
Theory (Rogers, 1983). Although Protection Motivation Theory (PMT) originally being
applied in predicting health protection behavior, recent research has begun to extend the
applicability of PMT beyond health context, for instance, in predicting individual’s pro-
environmental behavior (Bockarjova & Steg, 2014). Yet, there is no study applies PMT to
predict individual’s world heritage site protection behavior.

Besides predicting individual’s protection behavior, PMT is also commonly used as a

16



framework to develop and evaluate persuasive communications (Norman, Boer, & Seydel,
2005). PMT has provided a comprehensive framework to guide the design and assessment of
effectiveness in promoting recommended behavior (Floyd, Prentice-Dunn, & Rogers, 2000;
Glendon & Walker, 2013). Therefore, understanding the dynamics of local residents’
behavioral expectation to preserve world heritage site helps to facilitate the development of
learning content to promote preservation awareness. Behavioral expectation refers to an
individual’s subjective probability that a behavior will actually be performed. However, there
is no empirical study investigate the impact of PMT-based communication materials on
people’s world heritage site preservation behavior.

Unlike protecting oneself from sickness, preserving a living world heritage site involves
the collective effort of each individual. A living world heritage can be thought as a community
living in a protected environment. Studies from environment protection has found that
environmental problems are related with consumers’ behavior (Olander & Th@gersen, 1995).
In order to understand consumers’ behavior towards environment protection, researchers have
been examining a factor which has received substantial attention in marketing: perceived
consumer effectiveness. Perceived consumer effectiveness measures “the extent to which the
consumer believes that the efforts of an individual acting alone can make a difference” (Ellen,
Wiener, & Cobb-walgren, 1991, p. 103). Studies have found that higher perceived consumer
effectiveness 1s associated with higher behavioral intention engaging sustainable action
(Vermeir & Verbeke, 2006). In this study, perceived consumer effectiveness is operationalized
as perceived resident effectiveness to better reflect current study context. Given that
involvement of community in world heritage site preservation has been an important agenda,
however, perceived resident effectiveness on world heritage site preservation is still less
understood.

Studies have shown that residents’ perception affects behavior, which in turn may
impact the protection of world heritage sites (You et al., 2014). The inscription of world
heritage site is expected to provide benefits to the locals. Yet, empirical study on residents’
perception of benefits brought by inscription of world heritage site is still scarce (Vareiro,
Ribeiro, Remoaldo, & Marques, 2011). Further, studies reporting positive perception of
benefits rarely explore how the positive perception of benefits influences local residents’

behavioral expectation to preserve world heritage site.
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1.3 Research objective

Reflecting the problem statements outlined above, the objective of this study is to
determine the factors affecting world heritage site preservation awareness among local young
adults in the world heritage town of Luang Prabang. Specific research objectives include:

1. To identify perceived factors influencing behavioral expectation to preserve world
heritage site by adapting the Protection Motivation Theory.

2. To develop mobile learning content reflecting local needs and requirements.

3. To evaluate the effects of the mobile learning content on learner’s perception with

regard to world heritage site preservation.

1.4 Significance of the study

There are three major significances to conduct this research. First, this study
provides research implication by being the first study employing PMT in evaluating local
residents’ behavior towards world heritage site preservation. As depicted in previous
sections, local residents’ behavior would determine the protection level of world heritage site.
Yet, studies investigating local residents’ perceptions and behavior are limited, which limit
the understanding of the dynamics of world heritage site preservation, especially from local
residents’ perspectives. This is particularly important for living world heritage site, where

local residents live and stay within the world heritage site.

Second, the findings of this study benefits heritage management involve in awareness
promotion. In addition to the insights gained from the understanding of factors increasing
local residents’ motivation to protect world heritage site, this study also shows that the
application of mobile learning as a potential tool to supplement manual heritage promotion

activities.

Third, the findings of this study inform mobile learning implementation policy
formulation in international development arena. This is particularly important given that
international development agencies, such as UNESCO, is actively expanding the application

of mobile learning in different domains.
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1.5 Research methodology

Prior to data collection, mobile learning content is developed based on the modified
PMT. The learning content is reviewed and validated by DPL experts and is revised based on
outcomes of past research. Data collection employs a cross-sectional questionnaire survey in
two local higher educational institutions in Luang Prabang. It consists of demographic
questions, as well as list of question items measuring perceived severity, perceived
vulnerability, response efficacy, perceived benefits, perceived resident effectiveness and
behavioral expectation to preserve. A 7-point Likert scale is employed in the questionnaire to
measure respondents’ perception. A set of pre and post-test is conducted to assess the effect
of PMT-based mobile learning content on users’ world heritage site preservation awareness.
Using post-test data, structural equation modelling is used to test the nomological structure of
the modified PMT. A measurement model is developed to assess measurement reliability and
validity. Subsequently, fitness of structural model is assessed to evaluate the extent of data
fits with the theorized paths. Finally, a structural model is developed to test the hypotheses.
Next, a paired sample t-test is conducted to assess the mean difference of perceived severity,
perceived vulnerability, response efficacy, perceived benefits, perceived resident
effectiveness and behavioral expectation to preserve Luang Prabang world heritage site.
Qualitative interview with users and summary of discussions with policy makers are included
to supplement the quantitative result with regard to the implementation of mobile learning

content in promoting world heritage site awareness.

1.6 Limitation

The sample of this research is collected from young adults studying in higher
education institutions in Luang Prabang. Further, random sampling is not possible in this
study context, which lead to the adoption of convenience sampling strategy. Therefore,
findings may not be generalizable beyond young adults with similar background. Another
limitation of this study is not considering actual behavior. Nevertheless, researchers often rely
on individual behavior as a predictor to actual behavior. In addition, this study considers
tangible heritage, such as temples, French colonial buildings and traditional Lao architecture
as the target of preservation. This is because the outstanding universal values and
safeguarding plan of Luang Prabang were related to the heritage buildings and natural

heritages, such as ponds and wetland.
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1.7 Organization of thesis

There are seven chapters in this thesis and they are presented as below:
Chapter One — Introduction: This chapter presents the background of the research, problem

statement as well as objective, significance of this research and limitation.

Chapter Two — Literature Review: This chapter reviews concepts of world heritage site and
identifies knowledge gaps in world heritage site preservation. Evolution of mobile learning and
the meaning of mobile learning is reviewed. This is followed by reviews on relevant theories
related to the influence of perceptions on behavior, including the concepts of Protection
Motivation Theory. Finally, this chapter concludes by explaining how the use of mobile

learning can help to enhance behavioral expectation to preserve world heritage site.

Chapter Three — Summary of Previous Empirical Study: This chapter describes the findings
based on author’s master’s thesis. The content covered in this chapter include the technology
readiness of young adults in using mobile phone for learning, review on the theoretical
framework used to assess the research objective of master’s thesis and the factors affecting
mobile learning acceptance. This is followed by the findings of interviews with local residents
on the use of mobile learning to promote world heritage site preservation awareness. This

chapter ends with the impact of the findings on research and policy based on past findings.

Chapter Four — Theoretical Framework and Methodology. This chapter begins with the
development of theoretical framework and hypotheses based on the literature review in Chapter
Two. Subsequently, the operationalization of the theoretical framework to suit the context under
investigation is outlined. Mobile learning application development and learning content
development is presented in this chapter. In addition, this chapter describes the methodology
used to collect data, including sample size determination, survey instrument development, and

data analysis method.

Chapter Five — Mobile Learning Application Development. This chapter first provides
justification on the adaptation of mobile learning in this study context. This is followed by the
description on the four principles of mobile learning application development. Mobile learning

application technical details and the evolution of learning content are presented accordingly.
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Chapter Six — Data Analysis. This chapter reports the findings based on questionnaire survey
data. Respondents’ demographic, measurement model and result of hypotheses testing based
on structural model are presented in this chapter. Finally, interview results supplementing the
pre and post-test result of mobile learning content on world heritage site preservation are

presented.

Chapter Seven — Discussion and Conclusion. This chapter provides discussion on the findings
of data analysis, practical implication, limitations of this research and future research direction

recommendation.

1.8 Definition of terms

Perceived severity — an individual’s belief of the degree of seriousness of not protecting

heritage buildings.

Perceived vulnerability — an individual’s belief of the probability that a world heritage site

will face negative impact as a result of not protecting heritage buildings.

Response efficacy — an individual’s beliefs as to whether the recommended action step will

actually avoid the threat.

Perceived resident effectiveness — a resident’s belief that he or her efforts can make a

difference in world heritage site preservation.

Perceived benefits of inscription — the positive factors associated with the inscription of

world heritage site.

Behavioral expectation — an individual’s estimation of the likelihood that he or she actually

will perform some specified future behavior.
Maladaptive response/behavior — behavior currently engaged in.

Adaptive response/behavior — protection behavior following the recommended response.
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CHAPTER 2

LITERATURE REVIEW

This chapter includes five sub sections. First section reviews world heritage site
preservation context. Then, the second section presents the concept in which preservation of
environment and world heritage site converges. In the third section, literature related mobile
learning is reviewed to define the positioning of mobile learning in this study. Accordingly,
in forth and fifth sections, theories related to the influence of perceptions on behavior are
presented and the rational of adopting Protection Motivation Theory in world heritage site

preservation is described.

2.1 World heritage site preservation

A “world heritage site” status is granted by UNESCO if a monument, groups of
buildings, or a geographical area possesses outstanding universal values and satisfies
selection criteria. The International Council on Monuments and Sites (ICOMOS) states that:

Outstanding universal value means cultural and/or natural significance which is so

exceptional as to transcend national boundaries and to be of common importance for

present and future generations of all humanity. As such, the permanent protection of
this heritage is of the highest importance to the international community as a whole.

The Committee defines the criteria for the inscription of properties on the World

Heritage List. To be deemed of outstanding universal value, a property must also

meet the conditions of integrity and/or authenticity and must have an adequate

protection and management system to ensure its safeguarding (ICOMOS, 2008, p.
14).

Although the designation of world heritage site does provide several benefits, such
as attentions and revenues, its designation can also bring about some negative effects. (Frey
& Steiner, 2011). Therefore, ways to promote protection and preservation of world heritage
site are needed. UNESCO has provided operational guidelines to manage world heritage site,
including the protection and conservation aspect. It is mainly targeted for government and
management level authorities. Among the recommended operational guidelines include the
setting up of institutions to monitor and introduce regulating measures to protect world

heritage site (UNESCO World Heritage Centre, 2015).
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Drost (1996) suggests two important strategies for the conservation of heritage site,
namely, education and regulations. The purpose of education is to raise people’s awareness
about the world heritage site. It is expected that people will then regulate their behaviors
which could bring lasting change (Drost, 1996). Among the proposed efforts to promote
world heritage site preservation include development of tourists’ code of conduct, periodic
educational workshops and experience sharing among world heritage site host countries

(Drost, 1996).

Drost (1996) study is consistent with the philosophy of protection stated in the work
of Ham (2010). According to Ham (2010), interpretation (educational content) leads to
understanding, which subsequently lead to appreciation, and then protection behavior. His
study has provided cues by relating communication of site protection through the lens of
behavior theory, such as the theory of planned behavior and elaboration likelihood model of
persuasion. Nevertheless, the target population of Ham (2010) study is visitors of protected
sites. Indeed, synthesis of literature reveals that majority of the studies of world heritage site
management tend to focus on planning for tourism in general, highly descriptive, and very
few studies examine stakeholders’ perceptions and involvement (Nicholas, Thapa, & Ko,
2009). Wager (1995) recognizes the importance of involving local residents in the
management of Angkor world heritage site as the effort could improve local residents’
understanding of the need for protection of landscape. Further evidences show that
understanding of the importance of world heritage site enables local residents play important
role in reviving intangible cultures in Istanbul and rural villages in Romania (UNESCO,
2012b). Nevertheless, despite that awareness raising has been a necessary component in
world heritage site preservation, many of the studies lack a systematic framework organizing

factors leading to protection motivation of world heritage site.

One of the common keyword between environmental protection and world heritage
site preservation is sustainable development. Sustainable development is defined as
“development that meets the needs of the present without compromising the ability for future
generations to meet their own needs” (World Commission on Environment and Development,
1987, p. 43). While there is no official definition of sustainable development in the context of
world heritage site, the former UNESCO Regional Advisor for Culture in Asia and the
Pacific, Engelhardt, had once said:

World Heritage Convention “carries in itself the spirit and promise of
sustainability, ...in its insistence that culture and nature form a single, closed
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continuum of the planet’s resources, the integrated stewardship of which is essential
to successful long-term sustainable development — and indeed to the future of life on
the Earth as we know it” (Engelhardt, 2007)

The World Heritage Convention states that the designation of world heritage site may
contribute to sustainable development in many dimensions, including human development,
natural resources preservation, economic development, spiritual well-being, as well as risk
mitigation. Therefore, it is apparent that the common concept between environment
protection and world heritage site preservation is apparent. Moser (2010) states that
environmental protection issue, such as climate change, requires new ways of thinking and
behaving to be addressed adequately and appropriately. As part of the effective
communication process, messages which tap into mental models of people and direct people
towards climate change friendly action and behavior is recognized as the key element in

communication process (Moser, 2010).

2.2 Mobile learning

2.2.1 Mobile learning as a new form of learning

As the objective of this research is to promote world heritage site preservation
awareness using mobile learning, it is essential to review the theories related to learning.
Psychologists agree that learning begins with stimuli and perception. The Levels of
Processing theory by Craik and Lockhart (1972) states that the learning process begins with
perceptual analysis on stimuli, such as sounds, sights, smells, and even words as well as
images. Learners utilize different levels of elaboration as they process information. This
resembles a continuum from perception, through attention, to labeling, and finally to meaning
(Craik & Lockhart, 1972). Learning has been defined in various ways. As early as 1929,
learning has been defined as “change or modification of behavior” (Woodworth, 1929,
p-163). This definition clearly relates the concept between learning and behavior change.
Debates have continued on whether it is sufficient to relate learning to behavior. Washburne
(1936) argues that Woodworth (1929)’s definition of learning is too broad. And thus,
proposes another definition of learning as “an increase, through experience, of problem-
solving ability” (Washburne, 1936, p.610). However, the importance of learning on behavior
can be understood as researchers retain the term “behavior” in learning definition even after

many decades. De Houwer, Barnes-Holmes, and Moors (2013) defines learning as “changes
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in the behavior of an organism that are the result of regularities in the environment of that
organism” (p. 633). Two main facts can be learnt from this definition. First, learning is the
process of change of behavior. In a relatively broad definition, a change in behavior refers to
a change in the way an individual responds to the environment as a result of the link between
certain stimuli (De Houwer et al. 2013). Second, the process of change of behavior is the
result of the presence of stimulus at multiple moments of time. With regard to the second
point, De Houwer et al. (2013) argues that learning occurs as a result of regularities, and not

because of experience.

Learning takes place in different kinds of settings. In the recent educational context,
learning can be classified into the following three categories: 1) formal learning defined as
learning that occurs within an organized and structured context which may lead to a formal
recognition; 2) non-formal learning defined as learning embedded in planned activities that
are not explicitly designated as learning, but which contain an important learning element;
and 3) informal learning defined as learning resulting from daily life activities related to
work, family, or leisure. Learning is intentional in formal and non-formal learning from
learner’s perspective, and otherwise for informal learning (Colardyn & Bjornavold, 2004, p.
71). While abundant research have been conducted in improving formal learning, non-formal
learning has its importance in developing human capabilities, improving social cohesion, and
creating responsible future citizens (Delors, 1996). From international development
perspective, non-formal learning can contribute to social and cultural development despite
lack of any qualification recognition similar with formal education (UNESCO, 2012a).
Hence, based on the definitions of learning, promoting world heritage site preservation

awareness 1s best categorized as non-formal learning.

In traditional learning, learning occurs in classrooms in educational institutions,
where educator teaches and students listening and writing notes (O’Malley & McCraw,
1999). The advancement of technologies has given rise to different forms of learning. The
earliest form of technology-based learning comes in the form of computer-based learning,
which serves as classroom aids. Then, there is e-learning (electronic learning), where students
can do the majority of their learning utilizing any technologies, either connected or
disconnected to the network (Tavangarian, Leypold, Nolting, Roser, & Voigt, 2004). E-
learning is usually used to complement face-to-face learning. This kind of learning style is

known as mixed mode, hybrid or blended learning. A fully online learning refers to learning
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with no classroom or on-campus teaching. Also known as distance education. Bates and

Poole (2003) have described these developments graphically in Figure 2.1.

<«——— Blended learning ———)»
<«——Distributed learning ———)»

Face-to-face Classroom Face-to-face + Distance
teaching aids e-learning education
(mixed mode)

No e-learning Fully e-learning

< >

Figure 2.1: The continuum of technology-based learning (Source: adapted from Bates &
Poole, 2003, p.127).

Along with the development of e-learning, learning modes evolve as computing
devices become smaller and ubiquitous. Devices such as tablet computer, personal digital
assistant and even cellular phones and smart phones have become more affordable and
powerful, which enable various functions beyond calling and texting. Given wireless
connectivity options, such as mobile data networks and WIFI, learners can access to learning
content via their mobile devices anywhere at any time without permanent physical connection
to cable networks. This form of learning is termed as “mobile learning”. Mobile learning is
thought to be nested under the scope of e-learning. In turn, e-learning is nested under the
scope of d-learning (distance learning). This concept is illustrated in Figure 2.2 (Georgiev,

Georgieva and Smrikarov, 2004).

Table 2.1 summarizes the comparison between traditional learning, e-learning and
mobile learning across five attributes. Among the keywords for mobile learning include
personal, private, informal, connected, while the keywords for e-learning are computer,
multimedia and media-rich environment (Crompton, 2013). Mobile learning extends
traditional learning by breaking time constraints and context. Given the numerous
possibilities of mobile learning, literature has provided different mobile learning definitions,

as explained in the next section.
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d-Learning

e-Learning

Figure 2.2: Positioning of mobile learning

Source: adapted from Georgiev et al. (2004, p. 28-1))

2.2.2  Characteristics of mobile learning

Park, Nam and Cha (2012) defines mobile learning as “any educational provision
where the sole or dominant technologies are handheld and palmtop devices” (p.592). On the
other hand, Kukulska-hulme (2005) states that mobile learning occurs when learners engage
in learning activities without being tied to a physical location. Sharples, Taylor and Vavoula
(2006) defines mobile learning as embracing “both learning with portable technology, and
also learning in an era characterized by mobility of people and knowledge” (p. 10). This
definition, as opposed to Park et al. (2012) and Kukulska-hulme (2005), combines both
technology perspective and the mobility of learning. Further, Crompton (2013) describes
mobile learning as “learning across multiple contexts, through social and content interactions,
using personal electronic devices” (p. 4). Although definition of mobile learning has evolved
over time, the focus is still to support mobility of people and knowledge. Hence, it can be
understood that mobile learning occurs when learners are using some form of mobile devices

and that learning activity is not constrained by physical location.
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Table 2.1: Comparing traditional learning, e-learning and mobile learning with various

learning attributes

of differentiation and
concepts taught

personalization, with
a choice of programs,
and concepts to be

taught, but computers

Attribute Traditional learning E-learning Mobile learning
Time Often constrained by | Constrained to time No time constraints.
formal school hours | sat in front of a Learning can take
computer, but can place anywhere you
occur at any time of | can carry and use a
the day mobile device at any
time of the day
Personalized Limited in all aspects | Some Personalization

through applications,
concepts and often
the ownership of
devices modified for

are typically shared the user
and non-personalized
Private learning Not private Typically private Private
Context Highly limited to a Various locations, Learning can take
set location and although still tied to | place in numerous
framework specific locations and | environmental and
milieu social settings, where
wireless access can
be obtained
Formal/informal Formal Formal and informal | Informal and can also
be formal
Socio- Connections made to | Virtual connectivity Connections made to
connectivity those in direct to the networked those in the direct
environment world environment and
those networked
Spontaneity Not spontaneous Partially spontaneous | Highly spontaneous

Source: reproduced from Crompton (2013)

According to Traxler (2007), there are six categories of emerging mobile learning

(Table 2.2). The first category of mobile learning refers to learning driven purely by

technology. The second category of mobile learning refers to a smaller version of e-learning.
E-learning was originally thought to be mainly conducted on desktop computers. With the
advancement of technologies, e-learning can also be performed on smaller handheld devices.
The third one refers to technologies used to connect with other technologies in the classroom
to facilitate learning. The forth category of mobile learning refers to learning which is
informal, personalized and situated. Situated learning posits that learning can be enhanced by
ensuring that it takes place in an authentic context (Naismith, Lonsdale, Vavoula, & Sharples,

2004). Since mobile devices can be accessed in different contexts, learning experience can be
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enriched by drawing contextual cues from real-world scenarios. The fifth category of mobile

learning refers to the use of mobile phone for training or performance support in working

environment. The last category proposed by Traxler (2007) refers to the use of mobile

learning in international development context. Instead of creating innovative applications to

push the mobility limit of mobile learning, this category of mobile learning addresses

environmental and infrastructural challenges to delivering and supporting education where

conventional e-learning may not be appropriate.

Table 2.2: Emerging mobile learning application categories

Categories of mobile
learning

Description

1. Technology-driven mobile
learning

Some specific technological innovation is deployed in an
academic setting to demonstrate technical feasibility and
pedagogic possibility

2. Miniature but portable e-
learning

Mobile, wireless, and handheld technologies are used to re-
enact approaches and solutions already used in
'conventional' e-Learning, perhaps porting some e-
Learning technology such as a Virtual Learning
Environment (VLE) to these technologies or perhaps
merely using mobile technologies as flexible replacements
for static desktop technologies

3. Connected classroom
learning

The same technologies are used in classroom settings to
support collaborative learning, perhaps connected to other
classroom technologies such as interactive whiteboards

4. Informal, personalized,
situated mobile learning

The same technologies are enhanced with additional
functionality, for example location-awareness or video-
capture, and deployed to deliver educational experiences
that would otherwise be difficult or impossible

5. Mobile
training/performance support

The technologies are used to improve the productivity and
efficiency of mobile workers by delivering information and
support just-in-time and in context for their immediate
priorities

6. Remote/rural/development
mobile learning

The technologies are used to address environmental and
infrastructural challenges to delivering and supporting
education where 'conventional' e-Learning technologies
would fail, often troubling accepted developmental or
evolutionary paradigms

Source: reproduced from Traxler (2007).

Past survey in Luang Prabang among the young adults shows that mobile phone has

the highest ownership among desktop computer, laptop computer, tablet and mobile phone.

This is a common phenomenon across least developed and developing countries. In these
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countries, mobile phone leapfrogs over legacy technologies, and hence implementing mobile
learning application may have higher chances to engage target users in these countries. Past
empirical findings are presented in the next chapter. Furthermore, mobile learning has been
gaining substantial attention in the field of international development, which will be
described in the following section. Therefore, mobile learning implementation in this study is

consistent with the sixth category as proposed by Traxler (2007).

2.2.3  Trend of mobile learning initiatives in international development

This section describes the trend of mobile learning in international development
from policy making and application perspectives. First, UNESCO has been organizing
Mobile Learning Week since 2011 to facilitate discussions on, and the discovery and
exchange of creative ideas about how to use mobile technologies to improve learning
opportunities in developing nations. In Mobile Learning Week 2013, there were over 300
people from over 45 countries attended the symposium. Since then, the number of
participants has increased more than thousand people in Mobile Learning Week 2015. The
participants were from diverse backgrounds, such as government officials, international
experts and practitioners , and represented more than 70 countries (UNESCO, 2015). These
figures suggest that mobile learning has high potential in enabling learning in developing

countries.

UNESCO has initiated teacher’s training program through mobile learning in
Nigeria, Senegal, Pakistan, and Mexico (West, 2012). In Nigeria, mobile phones are used to
help primary school teachers to improve their English. In Senegal, mobile application to
support student learning in mathematics and science is developed. Teachers are trained to use
mobile application to understand students’ learning needs. In Pakistan, female teachers who
work in the field of Early Childhood Care and Education are trained to use mobile phone to
improve their knowledge and professional development. The use of mobile learning enables
teachers who live in rural areas to gain equal access to the learning content. In Mexico,
mobile phone is used to train Spanish language skills and pedagogical practice of primary
school teachers. The use of mobile application for learning has provided several advantages,

including improvement of dialogue and increase collaboration among other teachers.
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The examples illustrated above are just a part of the many mobile learning initiatives
in developing countries. Nevertheless, the examples have provided good indication that

mobile learning implementation in developing countries are both significant and effective.

2.3 Perceptions affecting behavior

Understanding determinants affecting human motivation and behavior enables
effective development of interventions to promote intended behavior. Among the prominent
theories in understanding human behavior are Theory of Reasoned Action and Theory of

Planned Behavior. These theories are described as follows.

2.3.1 Theory of Reasoned Action

Fishbein and Ajzen (1975) postulates that an individual’s behavior, which is
determined by behavioral intention, is affected by two variables: 1) attitude toward an act or
behavior, and 2) subjective norm. Attitude toward behavior refers to the general feeling of
favorableness or unfavorableness for that behavior. On the other hand, subjective norm refers
to the perceived opinion of other people in relation to the behavior in question (Fishbein &
Ajzen, 1975). Theory of reasoned action (TRA) has been used extensively in social
psychology to explain individual’s motivational influence and behavior (Madden, Ellen, &

Ajzen, 1983). Figure 2.3 shows the theoretical concept of TRA.

Attitude towards

behavior \

Figure 2.3: Theory of reasoned action

Behavioral Intention

Subjective norm
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2.3.2 Theory of Planned Behavior

The theory of planned behavior (TPB) extends TRA by including beliefs regarding
the possession of requisite resources and opportunities for performing a given behavior
(Ajzen, 1991). The objective of TPB is to overcome the limit of TRA in explaining behavior
under situation where an individual does not have complete volitional control. In other words,
an individual is not able to decide to engage in certain behavior due to the lack of
opportunities and resources. The belief of an individual’s perception of the ease or difficulty
of performing the behavior of interest, termed as perceived behavioral control, is the main
focus of TPB (Ajzen, 1991). Perceived behavioral control is theorized to affect behavioral

intention and actual behavior. Figure 2.4 depicts the TPB.

Attitude towards

behavior \

Behavioral

} Behavior
Intention

A 4

Subjective norm

Perceived behavioral
control

Figure 2.4: Theory of planned behavior.

2.3.3 Protection Motivation Theory

In order to clarify fear appeals, Rogers (1975) developed the protection motivation
theory (PMT) based on expectancy-value theory. Fear appeal is defined as “persuasive
messages designed to scare people by describing the terrible things that will happen to them
if they do not do what the message recommends” (Witte, 1992, p.329). For example,
adolescents who were exposed to anti-smoking advertisements communicating the impact of
cigarette smoking on health reduced their frequency of smoking, in relation to control group
(Smith & Stutts, 2003). Expectancy-value theory states that subsequent behavior is a result of
the expectancies or belief an individual possess, and the value of the goal event (Fishbein &

Ajzen, 1975). Rogers (1975) have identified three important variables in fear appeal:
1) The magnitude of noxiousness of a depicted event (value)
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2) The conditional probability that the event will occur provided that no adaptive activity

is performed, and (expectation)

3) The effectiveness of a coping respond that might avert the noxious event (expectation).
Figure 2.5 illustrates the schema of PMT. The three variables of fear appeal described above
are posited to initiate two cognitive processes, namely 1) threat appraisal, and 2) coping
appraisal of fear appeal. Both noxiousness and probability correspond to threat appraisal,
while response efficacy corresponds to coping appraisal. According to PMT, when an
individual is exposed to fear appeal, threat appraisal and coping appraisal mediate
individual’s protection motivation (Rogers, 1983). PMT has provided a new interpretation of
the impact of fear appeal on attitude change, in which attitude change is a result of cognitive

processes, instead of emotional fear.

Components of a fear Cognitive mediating .
Attitude change
appeal processes
Magnitude of noxiousness Appraised severity =

Intent to adopt

Probability of occurrence »  Expectancy of exposure Protection motivation
recommended response
Efficacy of recommended | Belief in efficacy of
response g coping response

Figure 2.5: A schema of protection motivation theory

Adapted from Rogers (1975, p. 99)

2.3.4 Application and Criticisms of TRA and TPB

Both TRA and TPB have been broadly applied in explaining individual’s motivation.
For example, attitude, subjective norm and perceived behavioral control were found to be

important factors in a study on individual’s motivation to visit environmental friendly lodging
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property (Han, Hsu, & Sheu, 2010). In the context of environment protection in the world
heritage area of Tasmanian Wilderness, Brown, Ham and Hughes (2010) has found that TPB-
guided intervention successfully influence pro-environmental behavior in world heritage site

context.

While behavior models such as TRA and TPB are effective in explaining the
behavior appropriate behavior, TRA and TPB suffers from generality in the sense that
additional factors which do not fit into the nomological structure of these theories are not
accounted for (Sheppard, Hartwick, Warshaw, & Hartwick, 1988). In addition, TRA and TPB
do not explain well in the context where inappropriate behaviors are involved (Mckercher &
Weber, 2008). In certain contexts, the need for an individual to understand the severity or risk
of failure to perform a behavior is useful in important in persuasion and behavior change. In
addition, meta-analysis shows PMT variables produce the largest effect size on intention and
behavior (Webb & Sheeran, 2006). This is the result of comparison among TRA, TPB and
PMT. Accordingly, PMT is considered useful in such context as it provides wider set of

variables in explaining motivation in avoiding threats (Bockarjova & Steg, 2014).

2.4 Interventions based on Protection Motivation Theory

Interventions designed based on PMT has implications on behavior change. This is
achieved by changing threat and coping appraisal of target audience. Pechmann, Zhao,
Goldberg, Reibling, & Goldberg (2003) study found that anti-smoking advertisements
conveying severity, vulnerability, and self-efficacy message themes bolstered students’
intention not to smoke. It should be noted that response efficacy was not measured as
response efficacy is deemed irrelevant in the study context. Similarly, PMT-derived anti-
speed message prompted higher intention to drive within speed limit compared to existing
jurisdiction anti-speed message (Glendon & Walker, 2013). Higher intention to drive within
speed limit was found to be associated with threat appraisal than coping appraisal (Glendon
& Walker, 2013). Further, study shows that addition of PMT variables into the theoretical
framework increases variance of explained for pro-environmental behavior for both
American and Korean students (Kim, Jeong, & Hwang, 2013). Consistently, PMT provides
richer explanation compared to existing theories in environmental psychology in a study
related to the adoption of electric vehicles as a pro-environmental behavior (Bockarjova &

Steg, 2014).

34



Examples of PMT application in health protection and environment protection
behavior shows that PMT is a suitable theory to study attitude change. Furthermore, PMT has
been consistent in explaining protection behavior across cultures. The following section

describes the theoretical framework of this study.

2.5 Protection Motivation Theory components

Previous sections review PMT as the theoretical basis of this study. The original
PMT posits that perceived severity, perceived vulnerability and response efficacy affect
protection motivation. Subsequently, PMT was revised as a general persuasive theory. In
addition to the original PMT components, rewards and response cost are included in the full
revised PMT. Yet, literature cites the need to subtract rewards from threat appraisal and
response cost from coping appraisal have yielded inconsistency result (Plotnikoff & Trinh,
2010). Further, Witte (1992) argues that the inclusion of rewards and response cost in revised
PMT has led to logical flaws. This is apparent as reviews of persuasive models has been
excluding both rewards and response cost (Cameron, 2009; Witte & Allen, 2000). Thus,
rewards and response cost are excluded in this study. Next section explains the component

individually based on the original PMT.

2.5.1 Behavioral expectation

The dependent variable of PMT is protection motivation. According to Rogers
(1975), protection motivation is a mediating variable which arouses, sustains and directs
activity. Under the theoretical framework of PMT, an individual’s protection motivation is a
result of threat appraisal and coping appraisal (Rogers, 1983). Protection motivation is mainly
measured by behavioral intentions (Rogers, 1983). Warshaw and Davis (1985) defines
behavioral intention as “the degree to which a person has formulated conscious plans to
perform or not perform some specified future behavior.” (p.214). Behavioral intention is
posited to be the immediate antecedents of actual behavior (Ajzen, 1991). Therefore, it is
expected that an individual who possesses higher behavioral intention to engage in a behavior
will have higher probability to be engaged in the actual behavior. However, Webb and
Sheeran's (2006) meta-analysis on the causes of behavioral intention to behavior shows that
intentions have less impact on behavior. The study by Warshaw and Davis (1985) makes a

distinction between behavioral intention and behavioral expectation. Behavioral expectation
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is defined as “the individual’s estimation of the likelihood that he or she actually will perform
some specified future behavior.” (p.215). This distinction is argued based on two reasons.
First, behavioral intention merely considers one’s commitment to perform or not to perform
an action. Second, the formation of behavioral intention merely considers one’s intention
without incorporating non-intentional determinants, such as ability limitations and possible
environmental facilitators and/or constraints. Behavioral expectation, on the other hand, fills
the gap of behavioral intention. Hence, behavioral expectation is a better predictor for
behavior (Warshaw & Davis, 1985). Although behavioral intention is assumed as the best
measurement of protection motivation, protection motivation could be measured in several
ways (Rogers, 1983). This study, therefore, adopts behavioral expectation as the dependent
variable, and defines behavioral expectation as the individual’s estimation of the likelihood

that he or she actually will take actions preserving world heritage site.

2.5.2 Threat appraisal

PMT posits that threat appraisal is one of the two main determinants of protection
motivation. Threat appraisal is a result of assessment of two components: 1) perceived
severity, and 2) perceived vulnerability. Perceived severity is defined as the degree of
seriousness of a threat, while perceived vulnerability is defined as the degree of probability of
the occurrence of the threat (Rogers, 1985). In this study, threat refers to negative events face
by Luang Prabang as a result of failure to preserve heritage buildings. Therefore, in this study
context, perceived severity refers to an individual’s belief of the degree of seriousness of not
protecting heritage buildings, and perceived vulnerability refers to an individual’s belief of
the probability that Luang Prabang will face negative impact as a result of not protecting
heritage buildings. Floyd, Prentice-Dunn, and Rogers (2000) meta-analysis of PMT
application indicates that the decision of protective action is a positive function of belief of
that an event is harmful and one is vulnerable to the harmful event. Fear appeal literature
indicates that the original drive state was fear (Janis, 1967). However, fear derived empirical
results on attitude change have been inconsistent, leading to the revision of the factors
determining attitude change in fear appeal. Subsequently, Leventhal (1970) argue that focus
on the emotional fear would lead to maladaptive behaviors, such as ignorance. Instead, focus
on cognitive threat would actually engage danger control processes via message

recommendation acceptance.
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2.5.3 Perceived response efficacy

Studies show that both threat appraisal and coping appraisal need to be sufficiently
high in order to stimulate protection motivation. Threatening communication which arouses
fear without providing coping information would cause people to engage in maladaptive
behavior (Peters, Ruiter, & Kok, 2012). This is due to defensive response, such as denying of
severity of the threat and avoidance, when efficacy is low. The original PMT states that
response efficacy mediates coping appraisal. Efficacy is defined as “one’s ability to negate
harm” (Peters et al., 2012). Perceived response efficacy refers to people’s belief about the
effectiveness of message recommendations message’s in deterring threat (Witte, 1994). The
nomological structure of PMT asserts that, together with threat appraisal, protection
motivation is stimulated when an individual has positive belief about the efficacy of coping
response. A water conservation study in Queensland shows that intervention messages based
on threat and coping appraisal successfully changed residents’ habit of water usage (Walton

& Hume, 2011).

2.6 Additional components for modifying Protection Motivation Theory
2.6.1 Perceived resident effectiveness

Studies examining pro environmental behavior indicate that perceived consumer
effectiveness as one of the important determining factors of behavioral intention to be
engaged in environment protection activity (Akehurst, Afonso, & Gongalves, 2012; Ellen et
al., 1991). Perceived consumer effectiveness is defined as the belief of “the efforts of an
individual can make a difference in the solution to a problem” (Ellen et al., 1991, p.103). In
fact, early research has shown that perceived consumer effectiveness relates strongly with
ecological concern (Kinnear, Taylor, & Ahmed, 1974). This study considers perceived
consumer effectiveness as one of the independent variables of world heritage site protection
motivation, since perceived consumer effectiveness has been a prominent determinants of pro
environmental behavior (Tan, 2011). Consistent with the context of this study, perceived
consumer effectiveness is renamed as “perceived resident effectiveness”, and is defined as

“the belief the efforts of a resident can make a difference in world heritage site preservation”.

The notion of perceived consumer effectiveness is related to the concept of
perceived behavioral control (Ellen et al., 1991). Perceived behavioral control is defined as

“the person’s belief as to how easy or difficult performance of the behavior is likely to be”
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(Ajzen & Madden, 1986, p.457). In other words, the greater perceived resources or
opportunities, and fewer perceived obstacles will lead to greater control of behavior.
Perceived behavioral control captures one’s belief that the outcome can be influenced by
one’s own efforts. Among the determinants of perceived behavioral control is control belief
(Ajzen, 1991). Control belief allows an individual to assess the difficulty or performing a
behavior. Control belief, therefore, can be learnt and can be derived based on past experience
with the behavior, or influenced by second-hand information about the behavior (Ajzen,
1991). By assessing control belief, an individual can judge the resources he or she possesses
to perform a behavior. As delineated in previous sections, effective response measures to
cope with threatening situation is necessary in persuasive communication. Hence, response
measures could be considered as learnable information supply to control belief. Since
perceived consumer effectiveness is conceptually similar with perceived behavioral control,
this study, therefore, asserts that response efficacy determines perceived resident

effectiveness.

2.6.2 Perceived benefits of inscription

Nicholas, Thapa and Ko (2009) found that local community perceives that the
designation of world heritage site brings potential benefits, such as economic benefits, as a
result of tourism activities. In addition, world heritage site designation brings prestige at
global and national level, as well as attract conservation efforts, which brings benefits to
society (Smith, 2002). Furthermore, Galla (2012) highlights that the possible benefits of the
world heritage site inscription include emphasis on sustainable urban development,
development of integrated planning strategies with local communities, and valuing living
heritage. Hence, the world heritage site inscription is believed to bring benefits to social

development.

Perceived benefit is also included in behavioral change theories such as the health
belief model. It is defined as “the perception of the positive consequences that are caused by
a specific action” (Leung 2013). However, perceived benefit in behavioral change refers to
the belief of benefits brought by the action taken, which is conceptually similar with response
efficacy (Janz & Becker, 1984). The focus of perceived benefits in this study, however, refers
to the positive factors associated with a phenomenon. In the context of this study, perceived

benefits of inscription refers to the positive factors associated with the inscription of world
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heritage site. Studies show that perceived benefits of positive factors have been shown to be
positively related with behavioral intention (Lee, 2009). Therefore, it is of the interest of this
study to analyse the relationship between local residents’ perceived benefit of inscription and

behavioral expectation to preserve world heritage site.
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CHAPTER 3

SUMMARY OF PREVIOUS EMPIRICAL STUDY

This chapter summarizes the empirical findings based on Poong (2013) master’s
thesis work to illustrate the significance of adopting mobile learning in the context of Luang
Prabang. This chapter begins with illustration of technology readiness, followed by the result
of multiple regression analysis in determining the factors affecting mobile learning adoption
among the young adults in Luang Prabang. The findings in this chapter is based on 365

higher education students studying in Luang Prabang.

3.1 Motivation

Mobile-cellular subscription penetration in developing countries has witnessed rapid
growth in recent years, especially in the Asia-Pacific region (ITU, 2013). In some least
developing countries in Asia, such as Bangladesh and Lao PDR, people often purchase
mobile phones in preference of personal computers (ITU, 2013; UNESCO, 2012b). The
proliferation of smartphones has changed the traditional way of using mobile phones.
Dropping prices and increasing functionalities have given rise to various innovations
involving mobile devices, such as mobile learning. Report by The Economist (2011) states
that mobile phones are a more accessible and affordable tool for communication and learning
than personal computers. Users of mobile learning are expected to benefit from the place and
time independence of mobile devices when accessing learning materials (Wang, Wu, &
Wang, 2009). The application of mobile learning to facilitate better understanding and
learning of heritage monument around the world is not uncommon. For example, the work of
Costabile et al. (2008) demonstrates the possibilities of using game-based mobile learning to
support middle school students’ visit to an archaeological park in Italy. The smartphone
application was developed to provide 3D visualizations of historical monuments, which
resulted in positive behavioral outcome. Mobile phones are also experimentally deployed as a
tour guide system. Visitors used mobile guide to visit cultural heritage in South Korea report

satisfaction on historic-spatial awareness, personalization, and shared group experiences
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(Suh, Shin, & Woo, 2009). Taking advantage of mobile device’s mobility and multimedia
capabilities, Ancona et al., (2006) developed a mobile application to provide seamless tour
guide-like experience to users visiting archaeological site in Italy and Greece. For instance,
users could take a picture of a monument and the mobile phone will propose visiting path for
the user. Similar mobile guide system could also be found deployed at Locri Epizefiri of

Greece (Cutri, Naccarato, & Pantano, 2008).

As introduced in chapter one, rapid tourist visits to Luang Prabang have created
pressure between development and preservation of the world heritage town. Cases of illegal
building modifications and illegal new constructions were discovered as reported in
UNESCO (2008) monitoring report. Hence, raising awareness among the local community
has been an utmost agenda. As presented in previous section, literatures provide sufficient
evidences that mobile phone can be a potential tool in promoting world heritage site
preservation awareness. Furthermore, mobile phone penetration rate in Lao PDR is reported
exhibit similar growing trend, as described in previous section. Hence, a study was carried
out with the major aim to investigate mobile learning acceptance among the local community,
targeting especially to the young adults. The master’s thesis contributes knowledge to the
following two points: 1) the results shed light on technology readiness among the young
adults, and 2) the results provide understanding on the factors determining mobile learning
acceptance in Luang Prabang. Following sections present the theoretical framework, and then

the outcomes of the master’s thesis.

3.2 Modified Technology Acceptance Model

Understanding the needs and perceptions of potential users is essential to ensure
sustainable use of newly introduced technology applications in international development
projects (Yamaguchi & Vaggione, 2008). The Technology Acceptance Model (TAM) is
thought to be an influential socio-technical model aims to explain user acceptance of new
information technology (Lee & Lehto, 2013). TAM posits two fundamental perceptions
influencing behavioral intention to adopt new information technology, namely perceived
usefulness and perceived ease of use (Davis, 1989). Perceived usefulness is defined as “the
degree to which an individual believes that using a particular system would enhance his or

her job performance” (Davis, 1989, p. 320). Perceived ease of use is defined as “the degree to

41



which an individual believes that using a particular system would be free of physical and

mental effort” (Davis, 1989, p. 320).

In order to gain more understanding of the dynamics of mobile learning acceptance
in Luang Prabang, additional variables were identified following thorough literature reviews.
These variables can be categorized into perception of mobile learning characteristics and
external factors. Literature indicates that perceived enjoyment and perceived price affect
information technology acceptance (Davis, Bagozzi, & Warshaw, 1989; Liao, Tsou, & Shu,
2008). Both perceived enjoyment and perceived price, form the perceptions of mobile
learning characteristics, together with perceived usefulness and perceived enjoyment. The
hypothesized external factors include social influence, perceived facilitating resources, self-
efficacy and personal innovativeness. These variables were drawn from studies by Agarwal
and Prasad (1998), Fishbein and Ajzen (1975), Park et al. (2012) as well as Taylor and Todd
(1995). Figure 3.1 depicts the theoretical framework of master’s thesis.

Social Influence Self-efficacy PG'I'CGIVGd
Enjoyment
H3
Perceived HI \*\\\
Usefulness 2 Behavioral
intention to use
H2 ML
Perceived Ease of
Use
H4 s H7
Personal Perceived . ‘
Innovativeness Facilitating Perceived Price
Resources

——> Direct relationship
> Mediated relationship

Figure 3.1: Modified TAM for evaluating mobile learning acceptance in Luang Prabang

42



3.3 Methodology

Data collection was conducted by using questionnaire survey in March 2012 at two
local higher education institutions in Luang Prabang, namely Souphanouvong University
(SU) and Northern Law College (NLC). SU is one of the four public universities in Lao PDR
and was established in 2004 with a total of six faculties. NLC is a public college under the
Ministry of Justice established since 2003. Both institutions have an average number of 4,000

students.

The questionnaire asks about respondents’ demographic profile and mobile learning
perceptions. Questions for demographic profile include respondents’ gender, age, devices
owned and devices used to perform common digital activities. Perception questions are
adapted from the literature and is measured using five-point Likert scale (1 = strongly agree
to 5 = strongly disagree). The questionnaire was reviewed by DPL professionals and was then
translated into Lao language to suit local context. However, translation from English to Lao
language has resulted into reduced scale items due to less word differentiation in Lao
language. Pilot testing was carried out in DPL in order to ensure questionnaire validity. The
refined questionnaire was then sent to university representative for review. Each construct
(perception) is represented by two items except perceived ease of use and perceived

enjoyment, which is represented by three items.

A total of 484 questionnaires were distributed. A total of 199 out of 200
questionnaires were returned from SU and 244 out of 284 questionnaires were returned from
NLC, yielding a total response rate of 99.5% and 86% respectively. In order to meet the study
objective, questionnaire in which mobile phone ownership were not being checked were
excluded for data analysis. Subsequently, questionnaire validation was performed on
collected questionnaire to ensure completeness of answered questionnaire. Questionnaires
with blanks and unanswered questions were discarded. Also, questionnaires with answers not
adhering to the answering requirement were removed from analysis procedure. Finally, a total

of 353 returned questionnaires were deemed acceptable for data analysis purpose.

3.4 Technology readiness

Four types of computing devices were surveyed to determine the number of
ownership, namely laptop, desktop PC, tablets and mobile phones. Multiple response result in

Table 3.1 shows that an individual may possess more than one computing devices, as
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evidenced by the total number of multiple responses (f'= 587) is greater than the number of
respondents (N=365). Furthermore, the number of mobile phone ownership is the highest
among all the surveyed computing devices at /= 358. Multiple response data among mobile
phone owners shows that the connectivity options of the mobile phones appear to be quite
well equipped, with 149 mobile phones have 3G connectivity, and 76 mobile phones have
WiFi connection capabilities. In addition, place of Internet access shows that the respondents

is relatively active over the Internet, resembling the typical characteristics of current young

generation.
Table 3.1 Technology and mobile phone profile
Item Options Frequency Percentage
Type of Devices Mobile Phone 358 61.0
Desktop PC 29 4.9
Tablets 12 2.0
Connectivity Options WiFi 76 14.6
(multiple response, 3G 149 28.7
analyzed across mobile | Bluetooth 209 40.2
phones) Infrared 15 2.9
None 71 13.7
Phone Type Symbian 42 11.7
(analyzed across mobile | Android 21 59
phones) i0S 9 2.5
Smartphone, unsure 105 293
operating system
Non-smartphone 59 16.5
Don’t know 30 8.4
No answer 92 25.7
Place of Internet Access | Home 119 22.8
(multiple response) Café 74 14.2
School 159 30.5
Mobile phone 110 21.1
Not using 59 11.3

Source: Field survey in Luang Prabang, 2012 (adapted from Poong, 2013)

In addition to investigating the technological demographics, respondents were also
asked about the computing devices used for conducting common digital activities, such as
searching for information, communicating with friends, listening to music, watching videos
and alike. Figure 3.2 shows the multiple response of devices used for performing digital

activities. Result indicates that mobile phone is the second most used device in performing
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digital activities among mobile phone, laptop and desktop PC. While laptop is still being used
as main device for performing digital activities, empirical data suggests that mobile phone

has the potential to become the common tool in performing digital activities.
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Figure 3.2 Type of devices used for performing digital activities
Source: Field survey in Luang Prabang, 2012 (adapted from Poong, 2013)

3.5 Determinants of behavioral intention to use mobile learning

Literatures point out that understanding potential user’ perception prior to
technology implementation is essential to ensure acceptance (Dillon & Morris, 1996).
Building on the well-established Technology Acceptance Model (TAM), four mobile
learning perceptions and four external factors were evaluated. Among the four mobile
learning perceptions include perceived usefulness, perceived ease of use, perceived
enjoyment and perceived price. In addition, among the four external factors include social
influence, facilitating resources, self-efficacy and personal innovativeness. All the variables
were hypothesized to affect behavioral intention to use mobile learning among the
respondents. Regression analysis shows that all hypothesized variables were supported,
except self-efficacy and perceived price, as shown in Figure 3.3. Further, the proposed
theoretical model explained 35.2% the variance of mobile learning acceptance among the

young adults in Luang Prabang.
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Figure 3.3: Multiple regression result of modified TAM
Source: Developed by author based on literature review

3.6 Interview findings

Several interview sessions were conducted in the course of master’s thesis. The
interviewees include faculty members, students and DPL staff members. Interview findings are

summarized as follows:

a) Faculty interview
Mobile learning is a suitable tool to promote heritage site preservation awareness given that
80% of the Lao people own mobile phone and the cost of mobile phone ownership is
relatively cheaper compared to other computing devices. In addition, there is insufficient
world heritage site information available in the campus. The initiative to adopt mobile
learning fits with young adult’s preference towards challenges and new technology. This

may increase students’ interest and ease of access to information.

b) DPL staff opinion
The introduction of mobile learning could fit into DPL’s responsibility to increase
awareness among the local community. Currently, DPL conduct awareness promotion by

going to each village and speak to the villagers. The inclusion of awareness content in the
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form of mobile learning could spread the promotion effort further by penetrating into young

generation.

After the first fieldwork, a mobile web prototype was developed by the author and data analysis
was conducted to assess gender gap difference on mobile learning perception. It was learnt that
female demonstrates stronger positive agreement on most of the technology acceptance

dimensions, in relation to male.

In the second fieldwork (November 2012), interview with four college and university young
adults (two males and two females) was conducted to obtain feedback from young adults

regarding factors affecting mobile learning perceptions. It was found that:

1) Sociability as the key factor influencing self-efficacy, exposure to information
technology subjects is another possible factor

2) Choice of mobile application used affects ease of use perception

3) Trend, rich functionality as motivator and financial feasibility as the barrier to adopt
smartphones

4) Higher expectation on network coverage and meaningful information from mobile

learning

Discussions with DPL staffs were also conducted to explore issues related to the development

and maintenance of mobile learning application. It was found that:

1) Rules and regulations as mobile learning content priority

2) Simplicity is the key to implementation sustainability

Issues on Lao font compatibility, means of downloading the mobile application and

maintenance were also discussed during the second fieldwork.

3.7 Research and practical implications

Findings provide several important insights in the implementation of mobile learning
to promote world heritage site preservation awareness in Luang Prabang. First, respondents

had provided, through their perception, important factors towards increasing mobile learning
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acceptance among the young adults in Luang Prabang. Among the determining factors
include, perceived usefulness, perceived ease of use, perceived enjoyment, social influence,
personal innovativeness, and facilitating resources. Second, as supplement to the statistical
result, interview with both faculty members and students reveal that 1) the use of mobile
learning is in line with current students’ mobile phone use behavior, in addition to better
accessibility to information, 2) mobile learning needs to be designed in an interesting and
motivating way to attract young adults, such as enable learning through quizzes, and 3)
mobile learning supplements the limited accessibility to world heritage site information and is

deemed as an effective approach to promote world heritage site preservation awareness.

Past empirical work has provided strong support and justification on the use of
mobile learning as a suitable medium to promote world heritage site preservation awareness
in Luang Prabang. Results of master’s thesis provide strong basis for mobile learning

application development, as described in chapter five.
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CHAPTER 4

THEORETICAL FRAMEWORK

AND METHODOLOGY

This chapter describes the theoretical framework and hypotheses of this study.
Subsequently, study design, mobile application and learning content are explained. This is
followed by questionnaire development, data analysis procedure, and sample size decision.

Finally, data collection procedure is presented.

4.1 Theoretical framework

The research objectives of this study include the following: 1) to identify perceived
factors influencing behavioral expectation to preserve world heritage site by adapting PMT,
2) to develop mobile learning content reflecting local needs and requirements, 3) to evaluate
the effects of the mobile learning content on learners’ perception with regard to world

heritage site preservation. Figure 4.1 shows the theoretical framework of this study.

Perceived Severity Perceived Vulnerability

Perceived Benefits of H5
Inscription

Behavioral Expectation to
Preserve World Heritage Site

H4

Perceived Resident
Effectiveness
rFy

H3b

Perceived Response H3a

Efficacy

Figure 4.1: Theoretical framework
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Based on the literature review of presented in Chapter 2, the hypotheses of this study are the

following:

HI: Perceived severity is positively related with perceived benefits of inscription

H?2: Perceived vulnerability is positively related with perceived benefits of inscription

H3a: Perceived response efficacy is positively related with behavioral expectation to
preserve world heritage site

H3b: Perceived response efficacy is positively related with perceived resident
effectiveness

H4: Perceived resident effectiveness is positively related with behavioral expectation
to preserve world heritage site

H5: Perceived benefits of inscription is positively related with behavioral expectation
to preserve world heritage site

In this model, the dependent variable is behavioral expectation to preserve world
heritage site. Five independent variables are identified based on literature review, which are:
perceived severity, perceived vulnerability, perceived residents effectiveness, perceived
response efficacy, and perceived benefits of inscription. Next section describes research

methodology of this study.

4.2 Study design

This study employs a structured, quantitative approach to the research problem. A
structured, quantitative research approach is suitable for study which aim to investigate
magnitude of variation (Kumar, 2011). Therefore, this research approach fits the purpose of
this study since it aims to measure the extent of belief of the hypothesized independent
variables as shown in Figure 4.1. Data collected in this study is cross-sectional. A cross-
sectional study collects data over a short period of time and is common in research aim to
find a common fact with regard to a target population (Kumar, 2011). This fits the purpose of

this study as the major objective is to understand the factors affecting world heritage site
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preservation awareness among local young adults in the world heritage town of Luang

Prabang.

4.3 Instrument development

Research shows that questionnaire is the primary approach of data collection in PMT
studies (Floyd et al., 2000; Norman et al., 2005). Consistent with literatures, this study adopts
questionnaire survey approach for data collection. The questionnaire consists of two sections,
1) demographic, and 2) PMT related question items. Demographic questions include gender,
age, and origin of province. In addition, questions asking availability of WIFI and/or 3G
functions on mobile phone, and frequency of using Internet via mobile phone are included to

assess technology aspect.

A total of twenty five question items are developed in six categories to assess PMT-
related perceptions. Each construct is measured with four question items, except for
behavioral expectation, which is measured with five questionnaire items. Perceived resident
effectiveness and behavioral expectation both include reverse wording items. Perceived
severity, perceived vulnerability and response efficacy question items are adapted from PMT-
related literatures and behavioral studies (Ajzen, 1991; Kim et al., 2013; Rippetoe & Rogers,
1987). Question items of perceived resident effectiveness are adapted from studies utilizing
perceived consumers’ effectiveness (Akehurst et al., 2012; Ellen et al., 1991; Tan, 2011).
Question items measuring perceived benefits of inscription are derived from behavioral
studies (Ajzen, 1991; Lee, 2009). Table 4.1 shows the questionnaire items for each construct

respectively.

The questionnaire was first developed in English, and was reviewed by professors,
and experts of DPL. It was then being translated into Lao language by DPL, and was
reviewed by local academician who is well-versed in both English and Lao language to
ensure translation quality. A seven-point Likert scale was adopted in the questionnaire.
Literature shows that having more point scales reduces problems of normality issue and
increases sensitivity (Leung, 2011). Further, 5-point Likert scale could cause information
loss, and 7-point Likert scale is a preferred scale without over imposing cognitive load for
respondents (Finstad, 2010; Russell & Bobko, 1992). Perceived severity, perceived residents
efficacy, and perceived benefits of inscription are measured by level of agreement, where

point 1 to point 7 represent ‘strongly disagree’ and ‘strongly agree’ respectively. On the other
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hand, perceived vulnerability and behavioral expectation is measured by level of probability,
where point 1 to point 7 represent ‘very improbable’ and ‘very probable’ respectively.

Complete questionnaire is shown in Appendix 1.

Table 4.1: Adapted questionnaire items

ID Construct Items

S1 Severity I think Town of Luang Prabang will lose its “World Heritage
Site” status if we do not preserve the temples, Lao traditional
buildings, and French colonial buildings.

S2 I think it is a serious problem if we do not preserve the
temples, Lao traditional buildings, and French colonial
buildings in the Town of Luang Prabang.

S3 I think there will be negative impact on Town of Luang
Prabang if we do not preserve the temples, Lao traditional
buildings, and French colonial buildings.

S4 I think it is a serious problem to Town of Luang Prabang if
the temples, Lao traditional buildings, and French colonial
buildings are destroyed.

Vi Vulnerability | How possible do you think that Town of Luang Prabang will
lose its “World Heritage Site” status?

V2 How possible do you think that there will be a negative
impact on Town of Luang Prabang?

V3 How possible do you think that it will be serious problem for
Town of Luang Prabang?

V4 How possible do you think that Town of Luang Prabang
original heritage will be lost?

R1 Response | I think Town of Luang Prabang original heritage can be kept

efficacy if we preserve the temples, Lao traditional buildings, and

French colonial buildings.

R2 I think preserving the temples, Lao traditional buildings, and
French colonial buildings are effective to maintain Town of
Luang Prabang World Heritage Site.

R3 I think Town of Luang Prabang can maintain its “World
Heritage Site” status if we preserve the temples, Lao
traditional buildings, and French colonial buildings.

R4 I think we can prevent Town of Luang Prabang from losing
its “World Heritage Site” status if we take proper actions to
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preserve the temples, Lao traditional buildings, and French
colonial buildings.

PRE1 Resident I believe I can do something positive to protect Town of
effectiveness | Luang Prabang World Heritage Site.
PRE2 I believe each person’s action can have a positive effect on
Town of Luang Prabang World Heritage Site.
PRE3 I believe my effort can bring positive effect on Town of
Luang Prabang World Heritage Site.
PRE4 There is nothing much a person can do to protect Town of
Luang Prabang World Heritage Site. (negative phrase)
PBI1 Benefits of | I think the inscription of Town of Luang Prabang as a World
inscription | Heritage Site brings along positive impact to the country and
the society in the Town of Luang Prabang.
PBI2 I think the inscription of Luang Prabang as a World Heritage
Site brings along advantages to the country and the society of
Town of Luang Prabang.
PBI3 I think the inscription of Town of Luang Prabang as a World
Heritage Site is favourable to the country and he society of
Town of Luang Prabang.
PBI4 I think the country and the society of Town of Luang Prabang
gains benefit from the inscription of World Heritage Site.
BEI Behavioral | How possible will you do something positive to the Town of
expectation | Luang Prabang World Heritage Site?
to preserve
BE2 P How possible will you do something good to Town of Luang
Prabang World Heritage Site?
BE3 How possible will you do something beneficial to Town of
Luang Prabang World Heritage Site?
BE4 How possible will you destroy original heritage of Town of
Luang Prabang? (Negative)
BES How possible will you do something harmful for Town of

Luang Prabang World Heritage Site? (Negative)

4.4 Data analysis procedure

4.4.1 Analysis of factors affecting behavioral expectation to preserve world heritage site

Structural equation modeling (SEM) is employed in this study. One of the obvious

advantages of SEM is the ability to measure mediation variable concurrently (Iacobucci,

2009). In a normal multiple regression analysis, assessment of mediation variable requires

two separated regression formulas. This approach may lead to less accurate result compared
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to SEM (Nusair & Hua, 2010). A mediation variable provides explanation on how an
independent would influence the dependent variable of interest (Baron & Kenny, 1986).
Further, the confirmatory nature of this study is consistent with the purpose of SEM to test
hypotheses about relations among observed and latent variables (Hoyle, 1995). Observed
variables refer to variables directly measured, such as questionnaire items, while latent
variables is opposed to observed variables. Latent variables are not directly measured but are
inferred variables related to a set of observed variables. Latent variables are sometimes
known as manifest variables. Data analysis in SEM is performed in two phases (Anderson &
Gerbing, 1984; Nusair & Hua, 2010). In the first phase, confirmatory factor analysis is
conducted through measurement model. Reliability and validity are assessed in this phase. In
the second phase, structural model is assessed for hypotheses testing. A measurement model
analyses the relationship between observed variables and latent variables. On the other hand,

a structural model analyses the relationship among latent variables.

Structural equation modelling evaluates model fit based on the comparison between
model-implied covariance matrix ), (also known as expected covariance matrix, estimated
covariance matrix, predicted covariance matrix, population covariance matrix) and the
sample covariance matrix S (also known as observed covariance matrix). Covariance is

calculated based on the following;
Cov X,= oXY= (X,V)[(X— uX)(Y— uY)] (1)
where
X, Y are the values of the variables
Ux, Uy are the mean of the variables

A covariance matrix is a square matrix whose element in i , j position is the
covariance between the i ™ and j ™ variables. Elements in position ii and jj are variances of the
variable itself. The distinction between model-implied covariance matrix and sample
covariance matrix is illustrated as follows. Assume there is a simple model where variable A
is hypothesized to affect variable B, which is then is hypothesized to affect variable C. Figure

4.2 shows the theoretical model of this relationship.

A 2 B e
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As a result, the expected model will have three parameters to be estimated, which are:

Tap = 0L 1gc = 02; Tac = pl*p2;

where 1y y 1s the correlation between two variables. Assume that data from sample indicates
that 745 =0.4and 15 =0.4, hence 7, =0.16 is expected (implied). If result of data
shows that 7, = 0.16, then a perfect fit is concluded. However, if 74 = 0.70, then there is
unacceptable fit between the model and data. Finally, if 7, = 0.20, it can be said that there is
a moderate or good fit between the model and data. Nevertheless, whether or not 7, » =0.20
is considered a moderate fit or good fit is depend upon the threshold of fit indices set by

researchers in the field of structural equation modelling.

Statistical software AMOS (short for Analysis of Moment Structures) by IBM is one
of the computing sofware used to conduct SEM analysis. A list of fit indices is provided in
the end of data analysis process. Both measurement model and structural model are subjected
to this set of fit indices. Fit indices are a list of indicators assesses the extent of how fit the
hypothesized model and data is, and is known as “goodness-of-fit”. Researchers generally
report several fit indices as each of the fit index has its limitation. Among the common fit
indices to be reported include the Chi-square (¥?) and its degree of freedom together with p-
value, the standardized root mean square residual (SRMR), the comparative fit index (CFI)

and the Root mean square error of approximation (RMSEA) (Iacobucci, 2010; Kline, 2005).

Chi-square is the fundamental measure used in SEM to quantify the differences
between the sample and model-implied covariance matrices. (Fornell & Larcker, 1981). Chi-

square is obtained by the following formula,
X% =(N—-1)FMIN )

where N is the sample size and FMIN is the minimum difference between the sample and
model-implied covariance matrices. FMIN result depends on the estimation techniques
employed. Maximum likelihood estimation is adopted in this study as this estimation is
unbiased, consistent and efficient (Wickens & Kmenta, 1972). The maximum likelihood fit

function is
FMIN = Fp,; = log|¥(8)| — log|S| + tr[S:(6) '] —p 3)
where
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Fwiis the value of the fitting function evaluated at the final estimates,

0 is the parameter vector,

S is the sample covariance matrix,

Y(0) is the model-implied covariance matrix and |X(0)| its determinant,

tr is the trace of a matrix, and

p is the number of observed variables.

Chi-square should show that there is no significant difference, indicating no
discrepancy between the model and the data. However, solely depending on Chi-square is
problematic because Chi-square is sensitive to sample size (Hair et al., 2006). Therefore,
researchers often rely on the relative chi-square. A model is considered good fit if the relative

chi-square is less than 3.00 (Kline, 2005). Relative chi-square is defined as:

: 2 X 2
Relative y? = / df 4)
where

df is the degree of freedom.

The SRMR measures the residual difference between sample covariance matrix and
the model-implied covariance matrix. SRMR measures how bad the fit is, and is evaluated by
values between 0.0 and 1.0, with values less than 0.07 is considered good fit (Anderson &
Gerbing, 1984). SRMR is a standardized RMR because without standardization, RMR reports
values based on the scale employed by researchers, which lead to difficulty in interpretation.

RMR is given by:

_ 23h T (sij-8)?
RMR = j o otD) (%)
where

si; 1s an element of the sample covariance matrix S,
6;j 1s an element of the model-implied covariance matrix X(6), and

p is the number of observed variables.

By dividing the residual (s;; — 6;;) with the standard deviations of the respective

manifest variables, SRMR can be obtained as:
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Standardizing RMR bounds RMR value between 0 and 1, which allows for easy
interpretation of the extent of discrepancy between sample and model-implied covariance

matrix.

Next, CFI compares the improvement fit of researcher’s model over the

independence model. CFI is given by the following formula:

2
CFI — 1 _ maX[Xt _dft'o] 7
max[(x2-df;).(x?-df:).0] )

where

max denotes the maximum of the values given in brackets,
x? is the chi-square of the independence model (baseline model),
x# is the chi-square of the target model (researcher’s model), and

df is the number of degrees of freedom.

The denominator in equation (7) max[(x? — df;), (x? — df;),0] can be simplified
as max (xy? — df;), 0](Bentler, 2006). Further, max[y2 — df;, 0] in equation (7) is referred
as an estimated noncentrality parameter of d = y2 — df, where df is the degrees of freedom

of the model. Therefore, equation (7) can be simplified as

CFl =1 —Z—Z (8)
CFI = di;idf 9)
-df)-(rE—df

Latent variables in researcher’s model are normally related in some ways as
specified by the researcher. On the other hand, the independence model is a very restricted
model which only estimates the variances of variables (Schermelleh-Engel & Moosbrugger,
2003). This is achieved by assuming the error variances are fixed to zero, all factor loadings
are fixed to one, and all variables are uncorrelated. This resulted a covariance matrix in which

the covariance among the latent variables are all assumed to be zero (Bentler, 2006). Further,
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the independence model is considered the worst case or baseline model. Therefore, if
researchers’ hypothesized model is better than the null model, the fit index becomes higher.

CFI fit index range between 0.0 and 1.0, with values greater than 0.90 as good fit.

Finally, as a residual-based index, RMSEA measures whether researcher’s model fits
approximately well in the population covariance matrix, and is concerned with the

discrepancy due to approximation (Steiger, 1990). RMSEA is computed based on:

RMSEA = \/max{(%f(e” -—2).0} (11)

where
F(S,Y(8)) is the minimum of the fit function,
df = s — t is the number of degrees of freedom, and
N is the sample size.

Maximizing the likelihood of minimum fit function is essentially equals toy?.

Hence, simplifying equation (11) results into the following computational formula of

RMSEA:

RMSEA = [ - — (12)

_ | XP-df
RMSEA = /dmv_l) (13)

RMSEA can also be examined based on a formal hypothesis framework (Browne &
Cudeck, 1992). RMSEA with values less than 0.07 and is not significant (p > 0.05) will
accept the null hypothesis that there is a close fit between the model and the data.

4.4.2 Investigating the effectiveness of mobile learning application

In order to investigate the effectiveness of mobile learning application, a paired
sample t-test is conducted. A paired sample t-test is useful in comparing the means of same
subjects in a “before” and “after” test of intervention. The hypotheses for paired t-test

employed in this study are
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in which, the null hypothesis states that the mean of two paired samples (before and after
using mobile learning application) are equal. Hence, if the mean difference of perception
changes is statistically significant, then the null hypotheses can be rejected. In order to
provide further insights into the findings of the effectiveness of mobile learning application,
interviews with users is conducted on the following questions: 1) “What are your perception
changes towards preserving Luang Prabang world heritage site before and after using the
mobile application?”” 2) “What are the strengths of using mobile phone to learn about Luang
Prabang world heritage site?” 3) “What are the weaknesses of using mobile phone to learn
about Luang Prabang world heritage site?”” and 4) “What suggestions would you give to
improve the application?” Summary of discussions with policy makers are also included,
covering the following list of topics: 1) problems/challenges faced by the traditional
awareness campaign, 2) role of mobile application from policy makers’ perspective, and 3)
advantages and/or disadvantages of mobile learning application in raising world heritage site

preservation awareness.

4.5 Sample size decision

Since findings from a research are often extrapolated to the target population, the
determination of sample size is therefore important. This is particularly true for research
where studying whole population is not possible. Some researchers state that given minimum
three measurement variable per factor, a sample size of 150 is sufficient for convergent
(Anderson & Gerbing, 1984). However, beyond structural model convergence, sample size
plays an important role to ensure sufficient power for the detection of significant difference
(Nayak, 2010). Therefore, in addition to rule-of-thumb method, this study utilizes power
analysis to determine the sufficiency of sample size based on the study of Maccallum,
Browne, and Sugawara (1996) study. This approach has been cited by over 4000 papers, and

is especially suited for structural equation modeling analysis (Iacobucci, 2010).

Maccallum et al. (1996) states that minimum sample size required in a structural
model depends on: 1) confidence level, 2) degrees of freedom, 3) hypothesised RMSEA

value, 4) degree of lack of fit and 5) the desired power value, and should be greater than the
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number of measured items. In addition, MacCallum et al. (1996) provides recommended
values for each of the variables, in which 1) confidence level =0.05, 2) hypothesised RMSEA
value <0.05, 3) degree of lack of fit = 0.08, and 4) desired power value = 0.80. While desired
power value of 0.80 is a common benchmark, any value lesser than 0.80 would imply that a
researcher is satisfied even the experiment does not return statistically significant results 80%

of the time. This may negatively impact the quality of result generalization.

Degree of freedom is computed by using the following formula:
d=p (p*+1)/2-q, (14)
where
p is the number of manifest variables (measured items),
and
¢ number of uncorrelated manifest variables.

Since the questionnaire consists of 25 questionnaire items, p=25, and these items are
uncorrelated, hence g=25. Calculation shows that degree of freedom = 300. According to
Maccallum et al. (1996), when degree of freedom is large, required sample size would
become smaller. Given that degree of freedom of 100 would require minimum 132 samples, a
degree of freedom of 300 would require even lesser sample than 132. Therefore, a minimum
sample size of 132 is considered sufficient to produce power of 0.80 in this study. Therefore,
it appears that sample size of 150 is both satisfying structural model convergent criteria and

sufficiently powered to detect significant differences.

4.6 Data collection procedure

Data was collected from students in Northern Finance College and Souphanouvong
University in Luang Prabang on October 2015 under the arrangement by the Department of
World Heritage. As of the date of data collection, Northern Finance College and
Souphanouvong University has student population of about 1,400 and 4,000 respectively.
There are six faculties in Souphanouvong University. Students from the Faculty of Computer
Engineering were arranged to participate in the survey. In pre-test stage, questionnaire was
distributed, labeled as “BEFORE”, and students were required to answer the questionnaire.

Then, students were asked to access to Google Playstore from their mobile phones and
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download the mobile learning application. They were given sufficient time to read and
understanding the learning content from mobile application. In post-test stage, the same
questionnaire was distributed, labeled as “AFTER”, and students were required to answer the
questionnaire. After this step, students were allowed to leave the classroom. A total of 220

students participated in this survey experiment.
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CHAPTER 5

MOBILE LEARNING APPLICATION DEVELOPMENT

This chapter describes the development of mobile learning application. Mobile
learning application development took place from 2012 to 2015, with numerous minor
revisions and a major revision. First, the principles of mobile learning application is

explained. This is followed by the description of technical details.

5.1 Adaptation of mobile learning application in this study context

There are three points to support the appropriateness of mobile learning application
in promoting world heritage site preservation awareness in Luang Prabang. First, as
illustrated in this chapter, empirical findings from the field reveals that mobile phone
ownership is the highest among the young adults in Luang Prabang. Hence, implementation

of mobile learning increases the chances of preservation awareness message diffusion.

Second, mobile learning has been gaining very strong momentum in international
development. UNESCO has been organizing Mobile Learning Week since 2011. Since then,
more than 1,000 experts have been gathering, including policy makers, business entities and
beneficiaries of developing countries. The purpose of Mobile Learning Week is to shed light
on the ways mobile technology can be leveraged in different contexts and for different groups
to provide learning opportunities for all people. As described in the literature review, mobile
learning is used as a medium in rural or development context because it is a more suitable
medium to deliver learning. The number of cases and presentations in Mobile Learning Week
has been increasing year by year, suggesting that mobile learning is indeed a feasible

approach in promoting learning in developing countries.

Third, the characteristics of mobile devices of being portable has enabled learning to
take place anywhere and anytime. Young adults, sometimes known as “Millennials”, have
been identified with several distinct characteristics, which distinguishes the learning attitude
and learning habit in relation to the previous generations. They grow up in environment in

which they “expect technology to serve them: to be available 24 hours a day, 7 days a week,
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and to be visual, auditory, stimulating, sharable, and, to some degree, sensational” (Wade et
al., 2015, p.36). Chang and Giitl (2010) explain that young adults tend to prefer “just in time”
and “anywhere anytime” learning habit. Therefore, given the above characteristics, mobile
devices is thought to cater best to these kinds of learning habits (Chang & Giitl, 2010). The
fact that mobile phone adoption has been proliferated in Lao PDR, similar with other
developing countries, suggesting that mobile learning application is an appropriate

implementation to facilitate learning among the young adults in Luang Prabang.

Fourth, several mobile learning characteristics as depicted in Table 2.1 fit the
promotion of world heritage site preservation awareness among the young adults in Luang
Prabang. For instance, mobile learning enables learning to take place in numerous
environmental and social settings. Similar to other developing countries, mobile phone
leapfrogging in Lao PDR has created a situation where individuals who possess mobile
devices are many more than personal computers, as presented in Chapter 3. The declining
costs for mobile devices and data plans, the near-ubiquitous access to mobile phones holds
potential for expanding learning opportunities among the communities of developing
countries. Also, mobile learning practices supports learning beyond formal education
settings. As described in Chapter 2, the promotion of world heritage site preservation
awareness can be categorized as non-formal education. When a resident is not able to attend
face-to-face seminars, mobile learning is expected to be a suitable alternative to promote

preservation awareness.

Based on the above four justifications, a mobile learning application was developed.

The following sections depict the details of application development.

5.2 Principles of development of mobile learning application

The mobile learning application is developed based on the following four principles,

as shown in Figure 5.1. Explanation on each principle follows accordingly.
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. Reflect local
needs

2. Interactive
and easy to use

4, Sustainable

maintenance

3. Bilingual
support

Figure 5.1: The four principles of mobile learning application development

5.2.1. Reflecting local needs

The mobile learning application is developed reflecting local needs. Numerous
brainstorming sessions and workshop discussions were held together with DPL staff
members, representatives of local colleges and university to identify their requirements and
needs. The author had worked in Luang Prabang three times per year to intensively discuss
the requirements of mobile learning development with DPL ICT team members. In addition,
workshops to obtain feedback were held within DPL with members from across units,
including the Director, the Deputy directors, and the architects. Further, the idea of mobile
learning was also presented at the Local Heritage Committee of Luang Prabang, which
include the representatives from the Urban Development Administration Authority, the
Department of Tourism, the Department of Information and Culture and the Department of
Communication Transportation, Post and Construction. The Local Heritage Committee is the
decision-making entity in charge of the protection and rehabilitation of the heritage town of
Luang Prabang. Besides acquiring opinions from the management side, interviews with
lecturers and students in local higher education institutions were also carried out. All these
comments and opinions were taken into consideration in the development of mobile learning

application.

In addition to responding to the requirements from related stakeholders, the mobile
application was developed to meet environmental limitations. For instance, considering
Internet access cost may be high for some local residents, the mobile learning application was

developed to be used offline. In addition, considering the need to download from Google
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Playstore during initial use, the application size was revised by through code optimization. As
a result, the size of application was reduced from 15 MB to 2MB. This allows users to
download the application with minimum burden on data packet size and shorter download

time even when Internet speed is slow.

5.2.2 Interactive and easy to use

The mobile learning application is developed to be interactive and easy to use. This is
in accordance with the result of the master’s thesis on the investigation on factors affecting
mobile learning acceptance among young adults in Luang Prabang (Poong, 2013). Details of
master’s thesis findings are presented in Chapter three. Accordingly, the interface is designed

with clear navigation using list object, together with icons and clear words (Figure 5.2).

1. List object for clear navigation

Mld @ 2. Picture of Luang Prabang landscape

( E: to promote appreciation

81110-090 (Quiz)

ﬁ n1sjus (Learn)
]

findwan($1 (Contact Us)

ikl njafivwaniSa (About Us)

Figure 5.2: Main interface of mobile learning application.

Source: developed by author

Two fun features were developed in order to increase enjoyment to use the application,
which include four quiz levels of difficulty and time challenge, as shown in Figure 5.3.
Among the four quiz levels, a learning mode was built in. In learning mode, timer is disabled.

Further, answer explanation is popped up when user chose an incorrect response in order to
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facilitate learning, as shown in Figure 5.4. The details of each quiz level and time challenge

are described in the next section.

5.2.3 Bilingual support

The mobile learning application supports bilingual language. Originally the application
supported only Lao language. The feedback from faculty members of local university and
colleges indicated that including English in the application would promote students to acquire
world heritage site knowledge and to learn English at the same time. As shown in Figure 5.2,
both English and Lao languages are presented in the menus. In addition, bilingual is
supported in quiz as well as learning content. Figure 5.5 depicts the pop up screenshot

allowing users to choose the intended language.

© ‘M 1434

3. Different quiz levels and time
challenge quiz to increase enjoyment.

®
Level Menu

o ® © ‘M i 14:34
Remaining Time
|

e9.Who was the leader who built Vixun

nzauardsnazdvasineanzs)ainiu temple?
Please choose quiz level
2= WANNIUSIUS
$1 Learning Mode
muazauje
.[II] Game Eajsy
muaziun
ll[l Game Medium
uasduean
'II Game Hard

@ muazdvganigo Next Question
5

Game Ultimate

Figure 5.3: Fun features in the mobile learning application.

Source: developed by author

66



@ © “d 1 14:46 © “d i 14:46

Remaining Time

e27.Who is the owner of
Luangprabang World heritage city?

Explanation

e27Lao people & people around the
world is the owner of Luang Prabang

world heritage city

Next Question

Figure 5.4: Explanation pops up when wrong answer is selected.

Source: developed by author

O “d 11517

Choose Language

Lao English

Figure 5.5: Options to allow users to choose between Lao and English language.

Source: developed by author
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5.2.4 Sustainable maintenance

The mobile learning application is developed with sustainable maintenance from the
beginning. Thus, the application is developed based on object-oriented programming to
facilitate easy coding object management. A separate quiz object is developed in the
application to handle quiz presentation and logic of matching user’s answer with the correct
answer. If there are updates on quiz questions, such as increasing number of questions, the
maintenance team adds quiz questions in the quiz collection code segment as shown in box
5.1, without needing to attend to quiz logic. By using this scheme, the maintenance team is
free of repeated tasks to update the logic of quiz component after quiz question updates as the

logic of quiz presentation and answer matching engine is taken care by the quiz object.

String[] question = {
". SoUnawEgdn?",
"2, Snejnesdnsudin?”,
"13. TduingnSng3mes?”,
!
String[] answer = ({
"t 1737",
"YJ 1560",
"B tgrannifan”,
}

String[] distractor = {
"J 1773" "0 1757",

"d 1565","U 1570",
"ewqn" "ty
) ’

String explanation []={
"4 50U1nmu§1'|j§1ftuﬁ1737",
"l2 5023381935‘1331.1?1.181560“,
"I3 t%ﬂ‘catﬁn’q1:?1;310{‘:311@%3502338193",
)

Box 5.1: Quiz questions, answer, answer options, and explanation code snippet

Source: developed by author
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5.3 Mobile application development

The mobile learning application is known as Moladok LP, which means Luang
Prabang world heritage site. This application is a result of major redevelopment from the first
version. The first version of mobile application was a web app. A web app is a mobile
application developed based on HTML. Therefore, one of the advantages of web app is
portability, allowing the application to be installed on cross-platform devices, including i0S
and Windows Mobile operating system. However, several web app limitations were
discovered, including lag during usage, difficulty of media inclusion and Lao font type
support, as well as sustainable maintenance issue due to hard-coding components. With
regard to the last limitation, the initial idea was that HTML may facilitate ease of
maintenance. However, lack of supported package and component availability made hard-
coding a necessary, which increases application maintenance difficulty. As a result, the
mobile application is developed on Android platform since empirical finding shows that
Android based mobile phone are popular among young adults in Luang Prabang (Poong,

Yamaguchi, & Takada, 2013). Figure 5.6 shows the architecture of the mobile application.

1
Level Menu.java . J
random() <€ Img_files
START I image Object —
Question Array []
Main Menu.xml 1ist Object
I : -
Options Array ] NextButton
onClickListener ()
, , ‘ R v r
Main Menu.java levelOption[] |
shuffle ()
Quiz.xml Game Over.xml
1ist Object
Quiz.java Game Over.java
guestionCount |_)| image Object |

T F| CounDownTimer () N
totalQuestions

| fillInQuestion() correct

Learn.java
Webview radioGroup Object
Contact us.java I scoring () |_ result

Webview
l. MenuButton ?

onClickListener () I

1
Achievement_Img_files J_

About us.java
Webview

Java API — Activity, Media, Content, View, Widget

Android 0OS

Figure 5.6: Application architecture and interface flow

Source: developed by author
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The application is programed in Java and consists of two major components, namely, quiz
component, and learning component. The purpose of quiz component is to provide an
interactive way for users to learn about Luang Prabang world heritage site. Discussion with
experts in DPL revealed the need to impart the following knowledge to local residents: 1)
rules and regulations of building modification; 2) history of Luang Prabang; and 3) intangible
heritage of Luang Prabang. As explained earlier, interview result supported the idea that quiz
approach provides an interactive way of learning (Poong, Yamaguchi, & Takada, 2012). A
total of 60 questions (30 questions in Lao language and the same set of 30 questions in
English language) provided by DPL are included in the application. List of quiz questions are
appended in Appendix 2. As identified in the previous study in Luang Prabang, perceived
enjoyment influences behavioral intention to use mobile phone for learning (Poong et al.,
2012). In order to increase sense of gaming and motivation to use, countdown timer,

randomized questions and randomized answer option are built into the application.

Four levels of quiz answering methods are provided, which differs in the time
allocated for answering questions and the number of questions required to answer.
Pseudocode of quiz engine execution is shown in the box 5.2. The first level (case 0),
however, is not bounded by countdown timer, in order to allow interested users to learn at
their own pace. Users in this level are also supported by pop ups displaying the right answer
if a wrong answer is chosen. Quiz questions are presented to users after quiz level is decided
by user. Following that, two possible situations may occur: 1) user completed quiz questions
before countdown timer runs out; or 2) countdown timer runs out before user completes the
questionnaire. In both cases, the game-over screen would be displayed, with scores and
motivating graphic elements. Subsequently, user is able to choose to restart quiz or return to
the main menu for other options. Other levels (case 1 to case 3) do not show explanation. In
addition, the number of questions increases and time allocated for answering quiz decreases
as level gets higher. To cater for local residents, language options of Lao and English is
selectable in the main menu for both quiz and learning content. As shown in Figure 5.6,
learning content is presented as a simple webview to provide clean and easy interface for
learning. The completed application is uploaded into Google Playstore for public access.

Next section presents learning content development.
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INPUT level
CASE O
IF all questions answered
IF answer 1is right
Pop-up RIGHT
ELSE if answer is wrong
Explain answer
MOVE to game over page
ELSE time up before all questions answered
IF answer 1is right
Pop-up RIGHT
ELSE if answer is wrong
Explain answer
MOVE to game over page
CASE 1
IF all questions answered
IF answer is right
Pop-up ‘right’
ELSE if answer is wrong
Pop-up ‘wrong’
MOVE to game over page
ELSE time up before all questions answered
IF answer 1is right
Pop-up ‘right’
ELSE if answer is wrong

™ ~ = _—— ) [PPSR

Box 5.2: Pseudocode of quiz algorithm

Source: developed by author
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5.4 Learning content development

Learning content was developed based on the hypothesized component in the
theoretical framework. As there has not been similar materials existed before in this study
context, pilot studies, review by experts of DPL and local academics were conducted to
ensure construct validity and to optimize message quality. Learning content was first
developed in English, and then translated in Lao language by DPL experts. Translated
content was reviewed by local academician who is fluent in both English and Lao language to
ensure translation consistency. The translated learning content was then administered for

testing.

5.4.1 Pilot study

In the pilot study took place in 2014 in DPL, learning content with a total of thirteen
pages were developed. The first six pages cover overall introduction to world heritage site.
The remaining pages contain contents related to PMT components. The learning content
begins with the introduction of world heritage site. This is followed by showing the difficulty
to world heritage site inscription process. In addition, information about Luang Prabang
world heritage site safeguarding plan was shown. Figure 5.7 shows the first six pages of the

learning content.

Subsequent content illustrates PMT components. Severity of not protecting Luang
Prabang world heritage site is stimulated by asking the question “What if we do not protect
Luang Prabang world heritage site?”” Then, four negative outcomes are provided, namely, (1)
possible loss of traditional heritage in the future; (2) tourists visits will fall; (3) national pride
will be affected; and (4) local economic income will fall. Similarly, Luang Prabang
vulnerability to heritage destruction is shown by asking the question “How likely will Luang
Prabang be listed as world heritage site in danger?” Two possibilities are highlighted: (1)
people not following rules and regulations when building or renovating houses; and (2) lack
of awareness to preserve Luang Prabang as a world heritage site. Next, recommended
solutions to protect Luang Prabang world heritage site is explained by suggesting to learning

content readers to (1) understand and know that it is important to preserve Luang Prabang
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World Heritage List

It is NOT EASY to be listed as World
Heritage site

The world famous Mount Fuji in Japan

has became the World Heritage Site in

2013, after 8 years of efforts to meet
UNESCO's requirements

sesudiyi2oeaydniaudin
Safeguarding and Preservation Plan (PSMV)

Town of Luang Prabang is the FIRST
World Heritage Site in Laos
There are many criteria to be T - :
fulfilled own of Luang Prabang is 'The world's
only place where traditional Lao
buildings and European buildings are
built together in a beautiful town

It's the Pride of Laos

Figure 5.7: Pages in the learning content introducing world heritage site inscription
process and town of Luang Prabang

Source: developed by author

World Heritage Site; and (2) Use Internet technologies (such as Facebook, LINE
messenger application) to promote Luang Prabang heritage and culture, and (3) follow rules
& regulations. To assure that everyone can help to preserve Luang Prabang world heritage
site, a statement of ““You can easily help to preserve Luang Prabang world heritage site” is
included in the learning content. Figure 5.8 depicts the pages in the learning content related to

each PMT components.
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1. Possible lost of
traditional
heritage in the
future

What if we do not
protect Luang Prabang
World Heritage Site?

2. Tourists
visits will fall

3. National pride
will be affected

4. Local
economic
income will fall

a) Perceived severity

Luang Prabang will be listed
as World Heritage Site in
Danger if:

How likely will Luang Prabang
be listed as World Heritage
Site in danger?

Yy

"

1. We do not follow rules & regulations when
building or renovating houses

2. We do not have awareness to preserve
Luang Prabang as a World Heritage Site

b) Perceived vulnerability
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llegal Activities

You can easily help to
preserve Luang Prabang
World Heritage:

v By understanding & knowing that it is
important to preserve Luang Prabang
World Heritage Site

Exanpléofwmg Construction v By using Internet technologies (Facebook,
LINE, ....) fo promote Luang Prabang
heritage and culture

Cutting natural trees for
other land use purpose ¥
is prohibited

-

c) Response efficacy and self-efficacy

Luang Prabang is the Pride of
Lao PDR
The Pride of All Lao People

d) Place attachment through pride

Figure 5.8: Pages in learning content depicting PMT components

Source: developed by author

Result of pilot study took place in November 2014 in Luang Prabang with 212
higher education students showed that the learning content failed to instil coping appraisal

components. Reflection session was conducted with DPL experts and professors. Possible
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revision include: 1) simplifying learning content by focusing to the point; 2) reconsider
effective solution which is practicable by local residents, in particular with the possible
negative effects of social network media perceived by young adults in Luang Prabang (Poong
et al., 2013); and 3) re-evaluate the appropriateness of self-efficacy in the context of world
heritage site preservation. With regard to the third point, the statement “You can easily help
to preserve Luang Prabang world heritage site” may be emotionally burdening to a local
resident. Hence, it was suggested to consider the preservation of world heritage site as part of

the effort of community.

5.4.2 Final learning content

Based on the outcomes of the pilot studies, learning content was revised to focus
directly on PMT constructs. The learning content begins by communicating the beauty of
Luang Prabang, benefits of inscription, severity of not preserving Luang Prabang,
vulnerability, recommended solution, role of local residents. The following section

illustrate specific content included in revised mobile learning content.

1) The beauty of Luang Prabang: There are three specific information related to the beauty
of Luang Prabang as follows:

1-1: “Town of Luang Prabang was given the status of “World Heritage Site” because of well-

preserved Lao architecture buildings, French colonial buildings, and Temples. The buildings

are now becoming the heritage of Laos and heritage of the World.”
The benefits of world heritage site inscription to Luang Prabang:

1-2: “The inscription of Luang Prabang world heritage site brings along international
recognition to Laos, pride to our country, and better social development to the Town”.

Severity of not preserving world heritage site of Luang Prabang:

1-3: “It is a serious problem if we do not preserve the heritage buildings. The buildings
represent the history and the sacrifice of our past ancestors. The buildings represent our
identity and Lao identity. It is important to make sure that these heritage is passed on to the

future generation.”

2) Vulnerability: he following is the important information described to be related to factor

of vulnerability:
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“There were cases where building owners conduct inappropriate buildings modifications.
Some residents and young people do not understand the importance of protecting the
buildings. It is very likely that the value of Luang Prabang world heritage site will be

destroyed if the heritage buildings are not preserved well”.

3) Recommended solution:
“Protecting the heritage buildings is one of the important ways to maintain “World Heritage

Site” status of Luang Prabang”.

4) Role of local residents:

“Even if you are not the owner of the heritage building, you can help to protect Luang
Prabang world heritage site. What you can do is to keep in mind that the heritage buildings
are important for the local people, for the country, for the world, and for the future
generations. Your understanding of the importance of protecting the heritage buildings will
definitely bring positive impact to Luang Prabang world heritage site.” Figure 5.9 depicts the
actual content presented in mobile learning in English and Appendix 3 shows the actual
content presented in Lao language. The learning content is saved as images, and stored in the
mobile learning application. Learning content in Figure 5.9 is stored into the mobile
application and can be accessed through the “Learn” option as shown in the application

screen shot in Figure 5.10.
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Figure 5.9: Final version of learning content focusing on PMT constructs
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1. Users can access to the learning content by tapping “Learn” in the main menu of
the mobile learning application, as shown in a).

2. A pop-up will appear, as shown in Figure 5.5 to allow user to select in which
language the learning content should be presented.

3. The actual learning content viewed in mobile learning application is illustrated in
b)

Figure 5.10: Accessing to the learning content from mobile learning application

As presented in previous chapters, mobile learning application is believed to be the
most suitable medium to deliver learning content to the young adults. Next chapter presents

data analysis and findings of this study based on the research objectives.
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CHAPTER 6

DATA ANALYSIS

This chapter begins with result of respondents demographic profile. Subsequently, a
two-stage process consisting of confirmatory factor analysis (CFA) and structural model
analysis is conducted. CFA is measured based on the measurement model. Structural model
is then used to test the structural model fit and hypotheses. Then, effect of mobile learning
content is tested using pre-test and post-test. Interview results with users and summary of
discussion with policy makers supplement the findings of the pre-test and post-test

quantitative findings.

6.1 Respondents demographic profile

A total of 220 questionnaires were distributed to students in two higher learning
education institutions in Luang Prabang, namely Northern Finance College and
Souphanouvong University. Data collection was conducted in October 2015. A total of 207
questionnaires were returned, yielding a return rate of 94.1%. Subsequently, incomplete
questionnaires, such as blank and high rate of unanswered questions, were screened and
discarded (Biemer & Lyberg, 2003, p. 230). Finally, 190 questionnaires were deemed valid

for data analysis, yielding a valid response rate of 86.4%.

Table 6.1 illustrates the demographic profile of the respondents. Self-reported result
shows that male and female respondents comprise of 56.3% (n=107) and 38.4% (n=73)
respectively. There is a total of 131 respondents (68.9%) aged between 19 and 21 years old,
followed by 41 respondents (21.6%) aged between 22 and 24 years old. Among the province
of origin, respondents coming from Luang Prabang comprise of 34.2% (n=65) while those of
other respondents are mainly distributed in the northern provinces of Lao PDR. A total of
70.5% (n=134) of the respondents access to the internet through their mobile devices, and

76.3% (n=145) of them possess mobile phone with internet connection capabilities, such as
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3G connection and WiFi wireless technology. Overall, findings show that respondents are

relatively technologically savvy.

Table 6.1: Respondents demographic profile

Frequency Percent (%) Cumulative (%)

Gender
Male 107 56.3 59.4
Female 73 384 100.0
No answer 10 53

Age
16-18 4 2.1 2.2
19-21 131 68.9 75.8
22-24 41 21.6 98.9
25 and above 2 1.1 100.0
No answer 12 6.3

Province origin
Bokeo 13 6.8 7.1
Houaphan 11 5.8 13.2
Xekong 1 0.5 13.7
Luang Namtha 9 4.7 18.7
Luang Prabang 65 34.2 54.4
Phongsali 20 10.5 65.4
Oudomxai 24 12.6 78.6
Xaignabouli 31 16.3 95.6
Xiangkhouang 8 4.2 100.0
No answer 8 4.2

Mobile internet use

frequency
Daily 134 70.5 77.9
Weekly 22 11.6 90.7
Monthly 4 2.1 93.0

Less than once a 4 2.1 95.3
month

Never 8 4.2 100.0
No answer 18 9.5

Internet connection

in mobile phone
Yes 145 76.3 84.3
No 26 13.7 99.4
Don’t know 1 0.5 100.0
No answer 18 9.5

Source: Developed by author
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6.2 Hypotheses testing

This section first explains eight steps of procedures in assessing preparation for
hypotheses testing. Post-test data is used for hypotheses testing. First, results of reliability and
validity assessment of the scale items are presented. Subsequently, multicollinearity and
measurement model fit are evaluated. Then structural model fit is examined before
hypotheses are tested based on the structural model. A measurement model was developed in
AMOS v 22.0. Latent variable is represented in circle, and is measured by multiple observed
variables. Perceived severity is measured by four times, except perceived resident
effectiveness and behavioral expectation. The measurement model is used to assess
convergent and discriminant validity. Measurement model is shown in Appendix 4a. In
addition, measurement model sample covariance matrix, model-implied covariance matrix,
residual matrix and standardized residual matrix are shown in Appendix 4b, 4c, 4d and 4¢

respectively.

6.2.1 Convergent validity assessment

Standardized loadings of each item are assessed in order to proceed with reliability
analysis. Measurement model shows that all items achieved loadings greater than 0.50,
except item 2 of response efficacy, which loads at 0.208. Hulland (1999) claims that items
with factor loadings less than 0.40 should be removed. Hence, R2 is removed from the data
analysis. Composite reliability refers to the assessment of internal consistency among the
construct indicators. Threshold commonly adopted is 0.70 and above, indicating the degree of
indicators consistency in measuring their respective latent constructs (Hair et. al., 2006).

Composite reliability for SEM is calculated using the formula:

(z standardised loading)’
(z standardised loading)’ + Z &

(15)
,where & denotes the measurement error (Hair et. al., 2006).

Standardised loading is acquired directly from AMOS output. Measurement error, however,

is calculated by:

¢ =1.0—(standardised loading)’ (16)

,where the square of the standardised loading represents the reliability of the indicator.
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Next, average variance extracted (AVE) of the latent construct is evaluated. AVE
depicts the construct’s variance explained by the underlying indicators. AVE is another way
to assess construct reliability (Cheung & Lee, 2000). A latent construct exhibits high
reliability when AVE is greater than 0.50 (Bagozzi & Yi, 1988; Lui & Jamieson, 2003). AVE
is calculated based on the following formula:

> (standardised loading?)
Z (standardised loadingz) + Z &

(17)
, where & denotes measurement error. Table 6.2 shows the composite reliability, AVE, as
well as Cronbach’s alpha values for each construct. Composite reliability for each construct
ranges from 0.763 for response efficacy to 0.901 for perceived vulnerability. In addition,
AVE for each construct ranges from 0.519 for response efficacy to 0.694 for perceived
vulnerability. Both composite reliability and AVE indicate that items exhibit sufficient

convergent validity.

6.2.2 Discriminant validity assessment

Assessment of discriminant validity is carried out through the evaluation of square
root AVE and constructs correlation. According to Chin (1998), discriminant validity is
achieved when square root AVE of a construct is greater than the correlation between the
construct and other constructs. This method infers that the latent construct should explain its
item measures better than it explains another construct (Khosrow-Pour, 2006). Table 6.3
shows the square root AVE comparing with construct correlation. Result shows that square
root AVE of each construct is greater than the correlation among each construct. Thus, it can

be concluded that data exhibits discriminant validity.
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Table 6.2: Reliability indices

Latent Items Standardized | Composite AVE Cronbach
iabl Reliabilit Alph
Variable Loadings eliability pha

Perceived S1 0.791 0.820 0.535 0.809
severity

S2 0.724

S3 0.769

S4 0.630
Perceived V1 0.869 0.901 0.694 0.894
vulnerability

V2 0.843

V3 0.786

V4 0.832
Response R1 0.731 0.763 0.519 0.758
efficacy

R2 0.208 - -

R3 0.642

R4 0.781
Perceived PREI 0.894 0.811 0.593 0.810
resident 5 0701
effectiveness PRE 7

PRE3 0.698
Perceived PBI1 0.712 0.834 0.557 0.833
benefits  of
inscription PBI2 0.788

PBI3 0.735

PBI4 0.748
Behavioral BEI1 0.853 0.771 0.540 0.748
expectation

BE2 0.794

BE3 0.511

Note:

Negative questions were removed from analysis
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Table 6.3: Squared AVE and construct correlation
SEV VUL REF PRE PBI BEX
SEV 0.731
VUL 0.103 0.833
REF 0.653 -0.064 0.720
PRE 0.139 -0.009 0.256 0.770
PBI 0.417 0.025 0.570 0.237 0.746
BEX 0.267 -0.071 0.436 0.497 0.396 0.735

*NAVE values are shown in bold

6.2.3 Multicollinearity

Multicollinearity refers to situation when two or more variables are not independent,
i.e. the variables are highly correlated with each other (Maruyama, 1998). High level of
multicollinearity would lead to fallacious parameter estimates and erroneous non-significant
relationship (Niemeld-nyrhinen & Leskinen, 2014). One of the common ways to examine
multicollinearity is evaluation of correlation among constructs (Grewal, Cote, &
Baumgartner, 2004). According to Grewal et al. (2004), correlations in the range of 0.7 or 0.8
are common in structural equation modelling analysis, which is considered highly correlated.
However, if data set meets discriminant validity requirements, inference errors are less likely
(Grewal et al., 2004). Referring to Table 4.4, the highest correlation is between perceived
severity and response efficacy at 0.653, which is less than 0.7. Furthermore, there is
acceptable level of discriminant validity as shown in section 6.3.2. Therefore,

multicollinearity is not considered a problem among constructs in this study.

6.2.4 Goodness-of-fit indices for measurement model

Having determined convergent and discriminant validity, the goodness-of-fit test for
measurement model is assessed. Table 6.4 shows that chi-square is significant (255.748,
p=0.002) with degrees of freedom 180. However, literatures have acknowledged that chi-
square is sensitive to sample size, where higher sample size would lead to statistically
significant chi-square (Anderson & Gerbing, 1984; Iacobucci, 2010). Therefore, researchers

often resort to chi-square adjusted by degrees of freedom (2 /df) less than 3.0 (Kline, 2005).
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Following this, additional fit indices are reviewed. The chi-square over degree of freedom
demonstrates a value of 1.318, indicating a good fit between the measurement model and the
data. CFI achieves 0.964 and finally, RMSEA is statistically not significant at 0.049,

accepting the null hypothesis that there is a close fit between the measurement model and the

data.
Table 6.4: Model fit indices for measurement model
Goodness-of-fit Measures Recommended Value Measurement Model
Chi-square Not statistically significant 255.748 (p=0.002)
y2/df <=3.000 1.318
CFI >=0.950 0.964
RMSEA <=0.070 0.041
SRMR <=0.080 0.049

6.2.5 Goodness-of-fit indices for structural model

A structural model was developed to assess the causal paths among latent variables
as shown in Appendix Sa. In addition, structural model sample covariance matrix, model-
implied covariance matrix, residual matrix and standardized residual matrix are shown in
Appendix 5b, Sc, 5d and Se respectively. Table 65 depicts the fit indices of structural model.
Chi-square is statistically significant at 1.428. As chi-square is sensitive to sample size,
examination of chi-square over degree of freedom ratio shows that the model achieves a good
fit at 1.428. In addition, CFI, RMSEA, and SRMR values are 0.954, 0.048 and 0.066
respectively, suggesting that the theorized structural model reflects the data very well. Next,

hypotheses are evaluated.

Table 6.5: Model fit indices for structural model

Goodness-of-fit Measures Recommended Value Structural Model
Chi-square Not statistically significant 1.428 (p=0.000)
y2/df <=3.000 1.428
CFI >=0.950 0.954
RMSEA <=0.070 0.048
SRMR <=0.080 0.066
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6.2.6 Hypothesis testing

Hypothesis testing is conducted by evaluating the standardised regression weights
from the exogenous construct (measured items) to the endogenous construct (latent variable).
Level of significance adopted is p<0.050. Analysis shows that all hypotheses are supported,
except for hypotheses 2. Standardized regression on the path between perceived severity and
perceived benefit of inscription is statistically significant at 0.470 (T=5.038) and hence, H1 is
supported. However, the path between perceived vulnerability and perceived benefit of
inscription is not statistically significant (f = -0.024, T=-0.358), hence H2 is not supported.
Standardized regression on both paths from response efficacy to perceived residents
effectiveness and behavioral expectation are statistically significant at 0.247 (T=2.811) and
0.230 (T=2.564) respectively, supporting H3a and H3b. Finally, standardized regression on
the path between perceived resident effectiveness and behavioral expectation is statistically
significant at 0.406 (T=4.790), hence supporting H4. The path from perceived benefit of
inscription to behavioral expectation is statistically significant (B = 0.200, T=2.377), thus
supporting HS5. Variance explains for perceived benefit of inscription and perceived resident
effectiveness is 21.9% and 6.1% respectively. Finally, overall variance explained on
behavioral expectation is 34.7%, controlling for other variables. Figure 6.1 depicts the

supported factors in bolded square and Table 6.6 summarizes hypotheses testing result.

Perceived Severity Perceived Vulnerability

- -0.028
0.200%*

0.470%**

Perceived Benefits of

Inscription

Behavioural Expectation to
Preserve World Heritage Site

0.406%**

Perceived Residents
Effectiveness

Perceived Response
Efficacy

0.247**

Figure 6.1: Factors affecting behavioral expection to preserve world heritage site
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Table 6.6: Hypothesis testing result

Path Hypothesis Standardized T-value Outcome
regression coefficient

SEVE — BENEFI Hl 0.470%** 5.038 Supported
VULN — BENEFI H2 -0.028 -0.358 No supported
RESP — BEX H3a 0.247** 2.811 Supported
RESP — PRE H3b 0.230* 2.564 Supported
PRE — BEX H4 0.406%** 4.790 Supported
BENEFI — BEX H5 0.200%* 2.377 Supported

Not supported P> 0.05, * P<0.050, ** P<0.010, *** P<0.00]

6.3 Effect of mobile learning content on perceptions

This section presents qualitative interview findings conducted with higher education
students in Luang Prabang on the use of mobile learning in promoting world heritage site
preservation awareness. Summary of policy makers’ opinion on the importance of mobile
learning implementation is provided as well. This section also shows the results of

perceptions changes before and after reading mobile learning content.

6.3.1 Qualitative interview result

A total of 16 students from both Souphanouvong University and Northern Finance
College participated in the interview. DPL assisted in the translation of interviewee
responses. There are three major opinions on the impact of mobile learning application. First,
impact on world heritage site preservation knowledge. With regard to the changes of
perception before and after using the mobile application, interviewees state that the use of
mobile learning application improve their knowledge and understanding of importance of
preservation. Specifically, one of the response states “after learning from the application, I
understand the importance of world heritage site, so I would like to be part of the member to
preserve Luang Prabang world heritage site”, “Before, I did not understand well about
preservation. But after learning from application, I can perceive that we should preserve
Luang Prabang world heritage site for its sustainability.” Furthermore, the increase of

awareness of the importance of preserving building architectures can be inferred from this
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specific statement “The construction of building is very important as it represents the

authenticity to be passed to the next generation”.

Second, interviewees emphasize the appropriateness of mobile learning application
for their generation. The use of mobile phone to learn about world heritage site preservation
is also being thought to fit young adults’ lifestyle well. Specifically, the use of mobile
learning has its strengths because there is increasing trend among young people of new
generation use their mobile phones to conduct various activities. Further, mobile learning is
convenient and portable for learning about world heritage site. Specific responses include “it
is very good to use application for learning about Luang Prabang and dissemination of
information through technology”. Furthermore, the impact of threat appraisal can be inferred
from this statement “it is very good for me I can learn everything in my mobile phone. I can

know what happen in Luang Prabang, something good, something not good”.

Third, interviewees demonstrate high interest to learn about world heritage site
preservation using mobile learning application. They think that more information on
preservation is appreciated to be added to the current content. They wish that the application
can be expanded to support iOS to allow more people to use the application. This illustrates
positive attitude toward the mobile learning application to promote world heritage site

preservation awareness.

Contribution of mobile learning in world heritage site management has been
conducted in various workshops and discussed extensively. Summary of the discussion is
illustrated. As part of the heritage management responsibility, DPL had been conducting
awareness campaign through presentation slides by visiting villages, education institutions
and construction companies. Originally, awareness campaign was to be held between five to
ten times a year. However, DPL identified some challenges in conducting face-to-face
awareness campaign such as high cost and lack of human resources. Hence, the introduction
of mobile learning application is thought to be a feasible and effective solution in assisting
awareness raising in Luang Prabang. Recently, DPL has begun to promote preservation
awareness through radio, TV program and website. However, given that most residents
possess Internet-ready mobile phones, there is a comparative advantage of using mobile

application in raising awareness.

Having said that, DPL also states that face-to-face awareness campaign is still

necessary as the level of interaction between organizer (DPL) and target audience (villagers,
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students, companies and etc.) is higher compared to mobile learning application.
Nevertheless, mobile learning application is still considered as an important tool for DPL to
supplement the organization of sustainable awareness campaign along with website, radio,

TV and newspaper.

6.3.2 Quantitative test

A within-subject pre-test and post-test was conducted to assess the perception
changes before and after the mobile learning content intervention is shown to the
respondents. As depicted in Chapter 4, each of the perceptions is measured using 7-point
Likert scale. Both perceived vulnerability and behavioral expectation are evaluated using
level of probability scale, in which the lowest scale of 1 value indicates “very improbable”
while the highest scale of 7 value indicates “very probable”. Other perceptions are evaluated
using agreement value scale, in which the lowest scale of 1 value indicates “strongly
disagree”, and the highest scale of 7 value indicates “strongly agree”. Mean analysis shows
that both pre-test and post-test results are on the agreement range. A paired-sample t-test was
conducted to assess the degree of mean changes before and after intervention. As shown in
Figure 6.2, positive statistically significant changes were observed for perceived severity,
perceived vulnerability, perceived response efficacy, perceived benefits of inscription and
behavioral expectation, in which the mean changes are 0.3470 (p=0.000), 0.3316 (»p=0.004),
0.1327 (p=0.027), 0.1307 (p=0.032) and 0.2972 (p=0.000) respectively. Result indicates that
respondents’ level of agreement on severity, vulnerability, response efficacy, benefits of
inscription and expectation to preserve world heritage site increases significantly after

viewing the mobile learning content.

Mean results for perceived severity shows that respondents agree that Luang
Prabang could suffer from negative impact if inventory buildings, such as protected
traditional Lao buildings, French colonial buildings, and temples, are not preserved well (pre-
test: p=5.8934, std = 0.97088; post-test: u = 6.2404, std = 0.87477). Perceived
vulnerability, despite being rated on the lower probable range (pre-test: p =4.5773, std =
1.47683; post-test: p=4.9090, std = 1.62198), respondents’ perception of chances that
Luang Prabang would lose its world heritage site status increases after they are exposed to the
learning content. Also, respondents’ perception on response efficacy changes positively (pre-
test: u = 6.1486, std = 0.74130; post-test: p = 6.2814, std = 0.61523) after they viewed the

learning content, suggesting that respondents agree with the fact that preserving traditional
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buildings is an effective way to protect Luang Prabang. Furthermore, the agreement on the
benefits of world heritage site inscription were also increased significantly (pre-test: p =
6.2232, std = 0.80455; post-test: p = 6.3559, std = 0.67923) after respondents viewed the
learning content, indicating the agreement that world heritage site inscription will bring along
social and national benefits. Finally, respondents expect themselves to engage in constructive
actions for the preservation of Luang Prabang (pre-test: p = 5.727, std = 0.876; post-test: p =
5.994, std = 0.794).
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SEV: perceived severity, VUL: perceived vulnerability, PRE: perceived response efficacy,
REF: response efficacy, PBI: perceived benefits of inscription, BEX: behavioral expectation

Figure 6.2: Bar graph comparing the mean changes before and after respondents read
the learning content

Although the change of means for perceived resident effectiveness (pre-test: p =
5.8060, std = 0.90179; post-test: p=5.9555, std =0.91407) is not statistically significant (n =
0.1475, p=0.080), the total mean values for each of the perceptions are already on the strong
agreement range (near to scale 7). Result suggests that even before the intervention of
learning content, respondents agree that their actions could bring positive impact to Luang

Prabang with regard to preservation.

As explained in section 2.2.1 in Chapter 2, the premise of learning is stimuli and
perception. Furthermore, literature shows that “meaningful stimuli will be processed to a
deep level more rapidly and will be well-retained” (Craik & Lockhart, 1972, p.676). Hence,

while this mean difference analysis result, which was conducted within the same day, does
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not reflect immediate learning effect, the result has provided indication on the effect of the
learning content on perception. Next section presents interview result with regard to the use

of mobile learning to promote world heritage site preservation awareness.

The findings from both quantitative and qualitative result suggest that mobile
learning is an effective tool to promote world heritage site preservation awareness among the

young adults. Next chapter discusses the findings of this study.
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CHAPTER 7

DISCUSSION AND CONCLUSION

This chapter provides discussion on the data analysis results. Based on the observed
results, implications for research and practice are outlined. In addition, this chapter presents
suggestions for future studies, to enhance the understanding of this research. Finally, this

chapter ends with the limitations of this research and conclusion.

7.1 General Discussion

Local residents who are living in a world heritage site remain as one of the key
stakeholders when confronting with the issue of preservation. The sudden change of status as
a humble living city to a place where the world’s attention is focusing on demands a shift of
local residents’ behavior in treating their original living space. While visitors are often
blamed as the source of world heritage site deterioration, reports show that local residents
could also be the source of harm to the world heritage site (Pedersen, 2002). Thus far,
however, theories explaining local residents’ motivation to preserve world heritage site is
lacking. This research fills this knowledge gap by borrowing the theoretical lens from PMT,
and conducted an empirical research based on local residents in the world heritage town of

Luang Prabang, Lao PDR.

Overall, the modified PMT explains 34.7% of the variance of local young adults’
behavioral expectation to preserve world heritage site. Two new variables, namely perceived
benefits of inscription and perceived resident efficacy were integrated into the PMT. There
are several new findings regarding the drivers of world heritage site preservation motivation.
First, perceived benefits of inscription was found to be the determinant of preservation
motivation. In this study, perceived benefits of inscription refers to the positive factors
associated with the inscription of world heritage site, and was measured by the extent of
world heritage site inscription brings benefits to the country and society of town of Luang
Prabang. This finding is consistent with study conducted by Vodouhé, Coulibaly, Adégbidi,

and Sinsin (2010). The authors found strong correlation between perceived benefits and
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positive perception of conservation, in particular when conservation benefits the local
communities (Vodouhé et al., 2010). Accordingly, respondents in this study think that the
inscription of town of Luang Prabang as world heritage site may bring along benefits to
social and national development, and therefore forms positive attitude toward preservation of
town of Luang Prabang.

Second, while perceived benefits of inscription is hypothesized as a direct antecedent
of behavioral expectation to preserve world heritage site, it also explains the relationship
between perceived severity and behavioral expectation to preserve world heritage site. This
finding is somewhat contrasting with the conceptualization of perceived benefits in behavior
change theories. In behavior change theory, people who recognize the seriousness of current
behavior will act on recommended behavior as a result of perceived benefits of the
consequence of change of behavior. However, this study shows that benefits of positive
factors per se is the reason why people who perceive seriousness of current behavior will act
on recommended behavior, at least in the case of world heritage site preservation. Studies on
human behavior provide evidence that experience of negative outcome enables individuals to
derive perceived benefits following negative experience (Wadey et al. 2011). Thus, perceived
severity of losing world heritage site status may have enabled respondents in this study to
appreciate the benefits brought along by world heritage site inscription. Consequently, this
affects respondents’ attitude towards preservation.

Third, perceived resident efficacy significantly influences preservation motivation of
world heritage site. Research has shown that in order for a recommended action to be taken,
an individual has to be convinced that their actions can help change the outcomes (Ellen et
al., 1991; Vermeir & Verbeke, 2006). According to the study result, respondents’ belief that
their effort as part of the community can contribute to the preservation of world heritage site.

Fourth, perceived residents effectiveness explains the relationship between response
efficacy and behavioral expectation to preserve world heritage site. This finding indicates that
an individual will engage in adaptive behavior based on his or her positive belief of
recommended threat avoidance actions as they believe in their effort in making a difference.
This is a consistent with the logic depicted in the third point above. Therefore, respondents
who believe in the effectiveness of the recommended actions to preserve world heritage site,
they will engage the actions accordingly to preserve because they believe that their effort can
contribute positively to town of Luang Prabang.

Fifth, original PMT variables significantly affect preservation motivation, except for

perceived vulnerability. Perceived severity was found to affect behavioral expectation. This
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finding is consistent with behavior change theories that individual must first recognize that
the maladaptive behavior brings deleterious consequences before any adaptive behavior is
followed (Witte, 1994). Hence, it can be inferred that respondents in this study recognize the
seriousness of maladaptive behavior, such as failure to preserve heritage buildings, would
bring to the town of Luang Prabang. Further, the result indicates that response efficacy affects
behavior expectation to preserve world heritage site. This finding is consistent with the
original conception of PMT that fear appeal will not initiate any protection behavior without
providing appropriate recommended solution to overcome the negative consequences (R.
Rogers & Mewborn, 1976). This study shows that respondents perceive preserving heritage
buildings as one of the effective solutions toward the preservation of world heritage town of
Luang Prabang.

A contrasting result was found in this study. Perceived vulnerability, however, has
no effect on behavioral expectation to preserve world heritage site. One possible explanation
could be due to the result of defensive interpretation, as perceived vulnerability has been
found to be irrelevant when extreme negative consequences are presented (Dziokonski &
Weber, 1977). In this study, respondents were asked about their perception on the likelihood
that town of Luang Prabang may lose its traditional heritage as well as world heritage site
status. These questions may deemed too extreme and unrealistic with what is perceived by
the respondents. This could be interpreted that the respondents recognize the potential harm
currently Luang Prabang is facing may not as great to the extent of losing traditional heritage
or the status of world heritage site. Further, Weinstein (1984) found that risk thought to be
controllable will evoke optimism about vulnerability. Respondents in this study may be
optimistic about the preservation status of town of Luang Prabang. The lower average mean
values (the lower, the less probable) of perceived vulnerability in comparison with other
perceptions provides support to this explanation.

Sixth, mobile learning application has a potential to promote world heritage site
preservation awareness. This finding comes from two perspectives, target users and policy
makers. Pre and post-test on perception using mobile learning content shows that mobile
learning content improves users’ perception. This outcome is further supported by interview
result with users. Interviewees acknowledge three strengths of mobile learning application.
First, they trust that the mobile learning application contribute to expanding their knowledge
about world heritage site preservation. Second, they express the appropriateness of mobile
learning for their generation from the perspectives of “just in time” and “anywhere anytime”

learning habit. Third, they possess strong interest of using mobile learning and think that
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more people can benefit from the mobile learning application. From the policy makers’
perspective, the mobile learning application supplements awareness campaign activities by
approaching to the local residents’ through a new channel, which is also one of the most
diffused technology in Luang Prabang. In the report of Mobile Learning Week, UNESCO
states, while developing world faces book shortages, “increasingly however, people do have
access to a working mobile device, even people living in areas of extreme poverty”
(UNESCO, 2013). Thus, the findings of this study are in line with the trend of mobile

learning implementation in international development arena.

7.2 Research implication

This study contributes to literature in the following four ways. First, this study has
provided an empirical evidence that the Protection Motivation Theory is a useful framework
for the evaluation of world heritage site preservation motivation. The Protection Motivation
Theory originally explains how fear appeal will affect individual to engage in protection
behavior. It has been primarily being a popular framework in the analysis of health protection
behavior. Subsequently, Protection Motivation Theory has been applied in domains beyond
health protection, such as predicting individuals’ environmental protection behavior and
organizational information protection behavior. This study is the first in applying the
Protection Motivation Theory in the context of world heritage site preservation. Result shows
that 34.7% of the preservation motivation is explained by the factors hypothesized in this
study based on the Protection Motivation Theory.

Second, perceived benefits of inscription and perceived resident effectiveness appear
to be salient variables in the context of world heritage site preservation. As depicted in the
general discussion, perceived benefits of inscription as a belief of the positive factors of
world heritage site per se will affect preservation motivation. As a new variable derived from
perceived consumer effectiveness, perceived resident effectiveness was also found to be
related with world heritage site preservation motivation. In essence, the successful integration
of the two new variables in the PMT has enabled the development of world heritage site
preservation motivation model.

Third, this study provides explanation on the mechanism of perceived severity and
response efficacy influence on protection motivation. This is an answer to the critics by Witte
(1994) that the PMT merely provides “what” affects protection motivation, but not “how” the

proposed factors affect protection motivation. In particular, the context of world heritage site
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preservation, perceived benefits of inscription mediates the relationship between perceived
severity and behavioral expectation to preserve. Furthermore, this study shows that perceived
residents effectiveness mediates the relationship between response efficacy and behavioral
expectation to preserve.

Finally, this study has validated the applicability of behavioral expectation as a
measurement of protection motivation. Venkatesh et al. (2000) has recommended the
investigation of behavioral expectation in studying by user behavior instead of behavioral
intention because behavioral expectation includes the appraisal of other possible factors in
carrying out a behavior. Therefore, behavioral expectation can accurately predict behavior.
Rogers (1983) states that while there is no fix conceptualization of protection motivation,
many studies have been using behavioral intention as a concept to protection motivation.
Based on the previous arguments, this study adopts behavioral expectation as the dependent

variable and successfully found to be a valid outcome of protection motivation.

7.3 Practical implication

The outcome of this study is particularly useful in the design of public
communication contents to promote world heritage site preservation awareness. In order to
investigate the impact of the modified PMT, a set of pre and post test was conducted based on
the theoretical framework of this study. Result indicates that respondents’ perception and
world heritage site preservation motivation changed positively before and after the
intervention of the mobile learning content. Hence, the proposed framework has practical
impact in promoting world heritage site preservation awareness. This study suggests that,
first, public communication content should explain the seriousness of maladaptive behaviors
with regard to world heritage site preservation, following the recommended solution to
achieve preservation objectives. Further, new findings in this study indicate that it is also
important to educate the public with regard to the benefits brought along by the inscription of
world heritage site. Also, when proposing recommended solutions to preserve world heritage
site, these solutions should be deemed achievable by the public. It is important to the public
that their cooperation in following the recommended solutions contributes to the success of
preservation. Further, this study suggests that mobile learning is an appropriate approach to
promote world heritage site preservation awareness in developing country. This study has

reported the positive impact of learning content delivered in the form of mobile learning,
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given that mobile phone ownership is high and expanding among young generation in the

world heritage town of Luang Prabang.

7.4 Limitations and Future Research

A limitation of this study can be discussed from four perspectives. First, the use of
student sample and convenience sampling may limit the generalizability of the findings of
this study. Hence, future research is suggested to expand the sample selection across age and
job background in order to increase result generalizability. Second, this study does not
considering the actual behavior. Although behavioral expectation measures the willingness of
an individual to perform an action, future study should consider developing measures to
assess actual behavior of world heritage site preservation. Third, variance explained indicates
that there are other factors not accounted in the proposed theoretical framework. Thus, future
research should investigate other possible factors which may contribute to individual’s
preservation motivation. Fourth, the target protection of heritage buildings is focus in
questionnaire. While protection of heritage buildings as an effective approach to preserve
world heritage town of Luang Prabang, future research should also examine the applicability
of the modified Protection Motivation Theory including intangible heritage. Future studies
should also test the modified PMT in other world heritage sites to validate the applicability of

the theoretical framework.

7.5 Conclusion

This study aimed at applying PMT to explain world heritage site preservation
awareness in world heritage town of Luang Prabang, Lao PDR. In addition to the three
original variables of PMT, the theory was modified by integrating two new variables, namely
perceived benefits of inscription and perceived resident efficacy. Both of these new variables
complement the original Protection Motivation Theory by providing explanation of how
perceived severity and response efficacy influence behavioral expectation of preservation.
Furthermore, the impact of proposed theoretical framework was tested in a set of pre and
post-test through the use of mobile learning application. Positive outcomes were observed
from the pre and post-test. The findings of this research will not only help heritage
management practitioners to develop better public communication strategies to promote
world heritage site preservation awareness, but also provide insights into research on world

heritage site preservation promotion.
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APPENDICES

Appendix 1: Questionnaire

et By s - J

Please carefully read ihe following staiements before the i

- s 4 e = u ¥ & o . - - .
1. nemuneudomna iy (muoneusroindyzzerineguogoee) / Please answer ALL questions (leaving a guestion unanswered will

lead fo inaccurate data).

" . m o ma E . o, . R . .
2. nezaulfoasenuioniptelevzuularuussuniu (Usuw 16 1) / Please take some time to complete this questionnaire

(approximately 15 minutes).

3. nzaviEilen d0fnsudifn § G0 / Please keep in mind that there are no right and wrang Hresponse_

égud:gmau / Demagraphic Datal

wo £ Gender | =/ Male | ﬁ] / Female

nwew f Age Group | 16 - 18 | 18- 21 | 22 — 24 25 and over / 25 D2t

aziiv  Level

TomzduderHigh School | Swgenia [ College | wzm3mesata / University

vraneso] inWhich province are you from?

usojEnzd usoytudio uzojnEmis u=oyahdn uzo)Foiu Salavan Province
Attapu Province Boki&o Province Balikhamxai Province Champasak Province Houaphan Province ([20REN2)
eV RE Pt ] Xékong Province

uEoRENLDU asojmaIi 2D JI0WEL] u=oiiyma uzojelivig E=B B el TEte=T]
Khammouan Province | Luang Namtha Louangphabang Phéngsali Province Oudbmxai Province Savannakhét Province

Province Province
usoyiguEud ns0j23)2a) UEnSUmD) it tak yEAT]
Xsignabouli Province | Xiangkhouang Vientiane Capital Vientiane Province

Province

DfjrmuSaziu 35 § to-w 50 / Does your phone have WIF] or 3G function?

| 85/ No DE3%n /| don't know

0/ Yes
mom

truininTESudcioeutjgiTo / How often do you use the Internet via mobile phone?

U:I:I'Ifll‘Dﬁin aviioWeekly | fiew/Monthly ﬁwna’wtﬁaunsﬁyLess than once a month | ticiitNever
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winif: nzaumrtEa nwdudmest Infiuds tmandud / Section 1 Please state how much de you agree with the following statements

L)
alsip ¥l
Disagree

g
Agree

SEwzrFitindn (dapposunrzguas vuwedo theydazintan” {howon
EOntnEnmdooesw, g]gnﬁumuufﬁucﬂsjmc wae cuudl

I think Town of Luang Prabang will lose its “World Heritage Site” statue if we
do not preserve the temples, Lao traditional buildings, and French colonial
buildings.

1

Enzchanoniuwdutumlng owonEtindnEnamSnoetsy, SUn
Svmuofiuchemo uay cuud)) Tudeugopusnn £ | think it i a serious
problem if we do not preserve the temples, Lao traditional buildings, and
French colonial buildings in the Town of Luang Prabang.

Enzcidnat ssdBunefivmimiudiciemmauzun frmwonEdintin
Enadomensiy, Ej:,[ nﬁﬂjl:uufﬁ ucleraio uay :cuuf:.jj ! 1 think there will be
negative impact on Town of Luang Prabang if we do not preserve the
temples, Lao traditional buildings, and French colonial buildings.

Emzchaoo Dudubuminadcieigoiuzny o Sometsil, SUndm
cuufivdeimo aay cuutly §nthwate /| think it is & serious problem to
Town of Luang Prabang if the temples, Lao traditional buildings, and French
colonial buildings ere destroyed.

SEwzrFbindn Dazfintyxfivegexieymojzunauingnatd framwan@dn
tnEnadooeisiy, Sungncuufiuciejan wae cuudlytS /1 think Town of
Luang Prakang original heritage can be kept if we preserve the temples, Lac
traditional buildings, and French colonial buildings.

Sqwzrafind mulnUnEnasdooretsiwy, Srndnueuuiivciejmo waz muy
7 womdEudh muingEne popeuieydasdntan

| think preserving the temples, Lao traditional buildings, and French colonisl
buildings is effective to maintain Town of Luang Prabang World Heritage Site.

Sqwzranfindt (demojusunauinEnaniuusdn “hejbaziintan™ 14t
1197 wonEOntnEnadooesy, ﬁlja,lnﬁﬂjtruuﬁmﬂsjma Gaz cuullid

I think Town of Luang Prabang can maintain its “World Heritage Site™ status if
we preserve the temples, Lao traditional buildings, and French colonial

buildings.

Ewzrafioa wonEaunofleyiucieypomsund Iauamenuodo “die)
Daztintantddidt wonedr dulunudmeredolunuindnEnadooten
&0, Sundnruuiiuiemo was auuiis

| thirk we can prewent Town of Luang Prabang from losing its “Werld Heritage
Site” status if we take proper actions to preserve the temples, Lao traditional

buildings, and French colonial buildings.

E1l

SwzrinEed AueymunEndiitiielieyiv (ddeylbasintangojweun
| beligve | can do something pesitive to protect Town of Luang Prabang World
Heritage Site.

EmzinEedmuneinee aasfumna ifu tucdd Denbasintanmaus
iy

| believe each person's action can have & positive effect on Town of Luang
Prabang World Heritage Site.

SwErAnEed noswssnuse fue A ninEud g e basintango)
LU

| beligve my effort can bring positive effect on Town of Luang Prabang World
Heritage Site.
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1| PC | AufisintaocEomsy imetunmuDndnEnas DeDaztin tanmojuztn 1 8 7
3 El There iz nothing much a person can do to protect Town of Luang Prabang
World Heritage Site. (negative phrase)
1| PB | Eamzrisfiodn muguiiudmojuzuriuieibazintan iilw@ditmadiiu 1 8 7
311 | fuclegponuzun
| think the inscription of Town of Luang Prabang as a World Heritage Site
brings along positive impact to the country and the society in the Town of
Luang Prabang.
1| PB | SwarFfiodt muduiugpojpsundudeydasiintani@indBudstmy 1 8 7
4|12 nuPEsaL =e the oLy
| think the inscription of Luang Prabeang as a World Heritage Site brings along
advantages to the country and the society of Town of Luang Prabang.
1| PE | Eywzrivfiod muguiuBmojuzuriucieiDazfintanciusesswon Tiumn 1 & 7
3118 fqfiveeleypojuzumn
| think the inscription of Town of Luang Prabang as a World Heritage Site is
favourable to the country and he society of Town of Luang Prabang.
1| PB | Eqwzrirfioo Sfvesrleypopzun ibidududstnuasnmuguiiugiiu 1 8 7
6| 14 | (feyimzfintan
| think the country and the society of Town of Luang Prabang gains benefit
from the inscription of World Heritage Site.
InFudmmiudi 17 -2o, HuonEdintinEnaSometsiy, Spundvruuiivciemo waz ouuth
For questions 17 to Question 2o, If we do not preserve the temples, Lao traditional buildings, and French colonial buildings ...
ety snzziiy
Tt Wt
Impossible Possible
1| v | iufoafaoiodututégio filejmojuzunazgummnousdo tie 1 7
711 | dazantan”
How possible do you think that Town of Luang Prabang will lase its “World
Heritage Site” status?
1| v [mufioasdaorudututééin fodsunefulmbuacioymojmzun 1 7
82 | How possible do you think that there will be a negative impact on Town of
Luang Prabang?
1| v [mwfoasdoorudututaE o fadudubuminasdiode jmajmsun 1 7
93 | How possible do you think that it will be serious problem for Town of Luang
Prabang?
2[ v [mwfoandoorudutytagin fiondasdnixduszexdeypojusunsefingy 1 7
Of# | eze
Howv possible do you think that Town of Luang Prabang original heritage will
be lost?
2| 8 | Boonwdiut gt fwazdliunmg Daui thonbe bazfntangoju: 1 7
1NE |uy
! How possible will you do something positive to the Town of Luang Prabang
‘World Heritage Site?
2] B [ DoowdiuttiEtn fnmsedndurmud i ooirEsBustnonmacdis, 1 7
2| B | hosAntanmogwsn
z How possible will you do something good to Town of Luang Prabang World
Heritage Site?
2| B | Doowduttiéto fnmyuaedndurnud iuletmaootciciey dazdntan 1 7
3 E | mojuzun
? How possible will you do something beneficial to Town of Luang Prabang
World Heritage Site?
2| B | Saooduiutégntn finueztniunmgy st dasGndnfusex Dema 1 7
4 E wzny (Swdu)
How possible will you destroy original heritage of Town of Luang Prabang?
[Negative)
2| B | Baonudiutdtéidnin fmuazdnfurmug etuduasddu beiazdntanmay 1 7
5 E weamy (fnudu)
How possible will you do something harmful for Town of Luang Prabang World
Heritage Site? [Negative)
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Appendix 2: List of quiz questions

"el1.Which year Pakhan Temple was built?",

"e2.Which year XiengThong Temple was built?",

"e3.Who was the leader who built Xiengthong temple?",

"e4.Which year Mai Temple was built?",

"e5.Who was the leader who built Mai temple?",

"e6.Which year Pafang Temple was built?",

"e7.Who was the leader who built Pafang temple?",

"e8.Which year Vixun Temple was built?",

"e9.Who was the leader who built Vixun temple?",

"e10.Which year That Mak Mo Stupa was built?",

"e11.Who was the leader who built That Mak Mo Stupa temple?",

"e12.Which year Chomsi stupa was built?",

"e13.Who was the leader who built Chomsi stupa?",

"e14.Which month is rocket festival?",

"e15.Which month is Lao New Year festival?",

"e16.Which month is Boat racing festival?",

"e17.Which country “Prabang” was made?”,

"e18.Which country was King fa ngoum took “Prabang” from?”,

"e19.When Luangprabang was inscribed to the world heritage list?",

"e20.In Luangprabang, how many building was inscribed to the world heritage list ?",
"e21.In Luangprabang, how many pond was inscribed to the world heritage list ?",
"e22.How wide is the area of Luangprabang World heritage site?",

"e23.Who proposed Luangprabang to be inscribed as world heritage site?",
"e24.Which costume is unique of Lao Women?",

"e25.Which material presents Luangprabang world heritage value?",

"e26.Luang Prabang was elected as <World Top City> by which magazine from which
country?",

"e27.Who is the owner of Luangprabang World heritage city?",

"e28.Who is responsible for the preservation of Luang Prabang world heritage city?",
"e29.Who is harmful for Luang Prabang world heritage city?",

"e30.How to sustainably preserve Luang Prabang as world heritage city?"
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Appendix 3: Learning content in mobile application (Lao language)
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Appendix 4¢: Measurement model model-implied covariance matrix
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Appendix 4e: Measurement model standardized residual matrix
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Appendix Sa: Structural model
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Appendix Sc: Structural model model-implied covariance matrix
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1X

Structural model residual covariance matri

Appendix 5d
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Appendix Se: Structural model standardized residual covariance matrix
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