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Abstract. According to the advanced aging society and the change of travelstyle,
the advanced age groups are active in joining ecotourism to increase knowledge
and experiences that raise their qualities of living. Therefore a solution to enhance
ecotourism experiences of the advanced age group would be a major considera‐
tion in the future. A tendency of elevating knowledge and experiences of the
active aging group with assistance of technology is anticipated. As a consequence
the study focus on literature analysis of active aging group, ecotourism, interac‐
tive design and related design principles. Through a demand investigation, design
and building of principle-based interactive interpretive signs prototype, a revised
proposal of the prototype design is come up based on user reports regarding eval‐
uation and review of the interactive prototypes. The study results are as following:
(1) A fulfillment of recording, knowledge, safety and convenience of ecotourism
is brought to the active aging group through the assistance of technology. (2) From
the investigation of technology demand, the study developed consistency, flexi‐
bility, efficiency, artistic and simplified design, visibility, feedback, attraction,
instruction, sustainability, satisfaction, assistance and directions, user control and
unrestrained 11 prototype design characteristics. The design and building of
interactive interpretive sign prototypes are based on the above characteristics. (3)
In accordance with the user report, an induction of “Hardware Performance Issue”
of interactive prototypes are able to increase knowledge of the active aging group,
so as to improve the height, layout, narration, icons and information guidance,
etc. For the interactive narration time design in “Information Media”, long time
consumption of active aging group in a fixed location should be avoided. It may
cause inconvenience to other users. The guiding information should be more
detailed and screen size should be increased. The “Interactive Operation” is
smooth. Manipulating both graphics and words simultaneously, as well as the
efficiency of operation system should improve the guidelines. The listening expe‐
rience in “Sharing their Experience” is one of the most important elements to
enhance the interactive narration quality. As for the vision experience, an
advancement of the narration screen and the story content is required. The study
results expect to enhance the ecotourism experience of the active aging group,
also to provide references for related studies operations.
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1 Introduction

As predicted by Taiwan government, Taiwan will enter the stage of super population
ageing in 2025, with people aged 65 years and over accounting for more than 20% of
the population or one of every five people aged 65 years or over (Department of Statis‐
tics, Ministry of the Interior 2012). With rapid population ageing and changing demo‐
graphic structure, the well-being of the aged population group will be increasingly
important to the social development of Taiwan. Ecotourism, or tourism that incorporates
ecological preservation, is increasingly valued (Lang et al. 2011). The premise of
ecotourism is environmental conservation and experiential enhancement, and the ulti‐
mate goal is sustainable development. Specifically, ecotourism is a model of tourism
that is aimed at educating the tourists environmentally, increasing their environmental
awareness, inducing environmentally responsible actions, and finally bringing economic
benefits to the local community to enable continuous improvement of preservation
efforts and well-being of the local people, with explanation resources play an essential
role in realizing the purpose of ecotourism not just helping the tourists understand and
appreciate the unique natural and human environment (Wu and Hung 2004; Lin and
Weng 2002). Leisure tourism is one of the factors that have impact on life satisfaction
and life quality of senior citizens. They take leisure travels mainly for learning and
experiential purpose; besides learning and experiencing new things, they may also
participate in tourism experience activities for improving emotional bond with their
families and friends (Chang et al. 2009; Lee and Liu 2011). Some elderly people are
also active in ecotourism, in order to improve knowledge and life quality. The tourism
demand of those aged 55–64 and 65–74 is trending high, and these two population groups
are becoming more active in social relation activities (Matsubara 2010). Wang and Hsu
(2012) indicated that, while the potential demand of the elderly for travelling should be
satisfied, the deterioration in their physiological function and cognitive capacity has to
be considered. Only with a balance kept between these two aspects can the elderly
achieve active ageing through tourism experience. “Le ling zu” (literally people who
are happy with their age), originally a respectful address to the elderly in Singapore and
Malaysi, is now used to motivate them to learn happily and enjoy actively the ageing
process (Wang 2012). Besides, as more of the elderly are using new technology, appro‐
priate application of new technology can improve the experiential and learning appeal
of ecotourism and compensate for the physical confinement of the elderly, in order to
provide healthy life to the elderly, to increase their social participation level, and to
improve their life quality through product development and design (Hsu and Liu 2013).
In recent years, the research in application of augmented reality (AR) technology for
outdoor navigation is valued across the world (Kuo and Cheng 2008). With Taiwan’s
initiatives to propel the tourism industry and the changed tourism demand of the elderly,
the experiential and learning appeal is becoming an important index of ecotourism
service quality. With the elderly’s travelling demand for improved leisure quality and
learning experience in recent years, a tour guide, when not able to cope with the needs
of all of the tourists he is supposed to service, uses outdoor explanation boards for his
tour guide service. That is, outdoor explanation boards are used by both tour guides for
transmitting knowledge and the elderly tourists for absorbing knowledge. Besides, the
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elderly take travelling mainly for learning and experience purpose but, owing to dete‐
rioration of physiological function, may be faced with obstacles in experiencing the tour
guide service. Therefore, this study is aimed at defining the interactive prototype of the
elderly’s experience with ecotourism explanation boards and optimizing explanation
board design with the latest technology. Specifically, the objectives of this study include:
analysis of the technology need of the elderly for ecotourism experience; prototype
design of technology enabled explanation board as a gadget assisting the elderly in
ecotourism experience; and evaluation of interactive explanation board for enhancing
the elderly’s ecotourism experience.

2 Literature Review

2.1 Active Ageing and Ecotourism

In recent years, the number of elderly tourists has been increasing continuously. In terms
of the purposes of their travelling, there have also been obvious changes. In terms of trav‐
elling mode, the traditional leisure tourism has developed to experiential tourism that is
characterized by aspiration for learning and in-depth understanding (Hsu et al. 2007;
Neuhofer 2012). Ecotourism has been increasingly valued across the globe and now is
obviously the future development mode pursued by the world tourism industry. The
ecotourism of Taiwan started late but has been expanding the fastest among all sectors of the
tourism industry (Tourism Bureau 2013; Tsao 2001). The premise of Ecotourism experi‐
ence activities is environmental conservation and enhanced tourist experience, and the ulti‐
mate goal is sustainable development. Centered at simplicity, preservation, appreciation, and
spiritual experience, ecotourism is aimed at promoting the latest environmental knowledge
to the whole society, educating the tourists environmentally, inducing environmentally
responsible actions, and finally bringing economic benefits to the local community to
enable continuous improvement of preservation efforts and well-being of the local people,
with explanation resources playing an essential role in realizing the purpose of ecotourism,
not just helping the tourists understand and appreciate the unique natural and human sites
(Wu and Hung 2004; Lin and Weng 2002).

2.2 Experience of Outdoor Interactive Explanation Resources

With technological advancement, Ciavarella C (2004) proposed to apply mobile devices
and location detection technology in indoor tour guide service and create an indoor
information environment where users can access and share information anytime. Chou
et al. used PDS and infra-red devices to detect the location of users in museum tour guide
service, and created a mobile learning environment where users can access linguistic
and audio information about exhibits (Chou et al. 2004). Institute for Information
Industry (2014) found in a study that about 13% of the interviewed used smart phones
and about 6.5% used tablet PC, and predicted that, with increasing popularity of smart
phones, 52.5% of the population in 2015 will use at least one of the two mobile devices,
the driving force for new development of content and service. When a tourist wants to
know more about the tourism resources, he can use a mobile device to navigate for tour
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guide service, which is interactive and always available. As smart phone is becoming
increasingly popular, mobile devices will certainly play a more important role in
ecotourism on-site service. AR technology is now widely used in outdoor tour guide
service, and involves two types of location detection technology: detective device and
imaging. Therefore, if the latest technology is incorporated in outdoor explanation board,
specifically using the location detection by smart phone imaging, DIY tour guide service
will be easy to use for elderly tourists and enable richer and more diversified interactive
tour experience.

2.3 Design Principle of Interactive Explanation Device

Norman (1988) argued that, in order to avoid cognitive confusion during the operating
process, the operational procedure of a product should be simple and direct and should
follow the conceptual pattern of the user. According to Preece, Rogers and Sharp, design
principle is the abstract ideas that enable a designer to produce utility, and the many
aspects of design principle originates from various theories, basic knowledge, experi‐
ence, and common sense (Chen 1999). Human Computer Interaction (HCI), one of the
most important design principles, is a concept governing the entire process of informa‐
tion system design, and in its essence is about whether the user of an information system
can experience good efficiency and reliability (You et al. 2009). As proposed by scholars
in the field, the design principles of a product interaction interface include: rich and
comprehensive in message, predictable, easy to learn and use, reliable, natural in inter‐
action, and intelligent in application (Norman 2007; Liu 2011). Therefore, the design
principles applicable to the design of interaction prototype roughly include controlla‐
bility and freedom, aesthetic and simple design, coherence, appeal, safety, intuitive and
straightforward visual presentation, flexibility, and efficiency, help and illustration,
feedback, educational effect, satisfaction, motivation, and continuity. In summary, the
elderly has changed their tourism consumption habit from the traditional leisure tourism
to the cultural tourism that is characterized by aspiration for learning and in-depth
understanding. Technology can help the elderly’s physiological and conceptual expe‐
rience of ecotourism.

In recent years, mobile device enabled QR code technology and AR technology
have been used in tour guide service. Especially, AR can effectively appeal to the
attention of the elderly, enables real-time interaction, and help build social bond
between those with similar life experience. Therefore, AR technology combined with
explanation board is used in this study as the enabling technology for outdoor tour
guide service.

3 Methods

The study is divided into three stages. At the first stage, the technological needs and
principles for ecotourism were confirmed. Tourists to the Sun-Link-Sea region (Fig. 1)
were observed for their behaviors and interviewed for their needs. The experiential needs
for ecotourism was analyzed based on human computer interaction principle and
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workshops participated by tourists. The principles for explanation board design were
preliminarily defined at the first stage. At the second stage, the prototype was built. Based
on the analysis conducted at the first stage, interaction prototype was designed and built.
At the third stage, the interaction system was valued. Elderly users of the system were
observed for how they operated the system for interaction purpose following the typical
tasks method and coach method. Also a questionnaire investigation was conducted to
collect the trial users’ questions about operating the system. Finally, modifications were
proposed to improve the system.

Fig. 1. The research filds- Sun-Link-Sea

3.1 Defining Technological Needs and Principles for Ecotourism

Investigation of the Elderly’s Mobile Devices and Verification of Needs. First, some
elderly tourists (not aware of being observed) were observed for what they did when
and where and interviewed for how they were equipped for ecotourism and their opin‐
ions. Next, some elderly people participated in an ecotourism travel as research subjects
and were interviewed after the travel for their physiological and emotional needs during
ecotourism.

Reference Design Principles for Interactive Explanation Board. At this stage,
design principles for ecotourism interactive explanation board intended for the elderly
were further defined based on research literature on technology enabled explanation
board and results of need investigation. These principles served as the starting point for
the prototype design and build. See Table 1.
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Table 1. Description of design principles

Design principles Description
User’s freedom in control Simple operating steps and easy to operate
Aesthetic and simple design Stylistic and content design tuned to the elderly’s needs
Coherence Coherent throughout the system, following certain standard

or logic
Appeal Appealing to the elderly’s attention, inducing further reading

and learning
Safety Minimum safety hazards during the operating process
Straightforward presentation Clear presentation of required devices and information
Flexibility and efficiency Fast and effective detection of the device
Help and illustration Providing guidance, easy for the elderly to learn
Feedback Providing the elderly with audio, visual, sensual, and

linguistic information
Educational effect What the elderly can learn from the presentation
Satisfaction The elderly is satisfied with the operating experience
Motivation Able to motivate the elderly to further learning
Continuity How long an elderly user continuously uses the presentation

3.2 Prototype Build

Prototype Design and Build. APrototype is a person’s conceptual system of the form
and classification of a certain object, and the conceptual system is characterized by
certain level of cognitive impression (Wang and Lee 2005). There are 5 steps in the
Prototype build stage (Fig. 2): STEP-01planning for the interaction prototype: summar‐
ized research literature and user needs, defined style and multimedia content, and
confirmed interactive operations; STEP-02 hardware build: built hardware according
what had been planned at STEP-01; STEP-03 hardware design: incorporated digital
media and software into the hardware; STEP-04 preliminary testing: preliminarily
adjusted the prototype to the actual onsite environment and confirmed correct functions
of the prototype; STEP-05 Prototype sign-off.

Fig. 2. Development steps of prototype build stage
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Operating Steps of Interaction Prototype. There are four steps to operate the proto‐
type (Fig. 3): STEP-01: Download Aurasma, APP of the tour guide service system via
wireless connection; STEP-02: take photograph of the explanation board with smart
phone and initiate tour guide service; STEP-03: view the presentation and take photo‐
graph; STEP-04: share tourism experience on the internet platform. Interview questions
for the typical tasks were generated concerning the 4 steps above.

Fig. 3. Four steps to operate the prototype

3.3 Prototype Valuation

Planning for Prototype Valuation. The major activities at this stage included collec‐
tion of valuation materials, development of valuation criteria, defining typical tasks,
development of valuation method, analysis and collection of materials for implementing
the valuation, and analysis of usability questions and proposal. as shown in Fig. 4.

Fig. 4. Process of prototype valuation
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Typical Tasks. The typical tasks for operating the prototype were defined as in
Table 2. Prototype valuation covered the hardware, interactive operations, and multi‐
media experience. The usability issues with the interaction prototype were identified
through trial use by elderly research subjects.

Table 2. Typical tasks

Step 01 Introduction to the system prototype
Step 02 View the operating steps of the explanation board
Step 03 View the content of the explanation board
Step 04 Start operation with smart phone
Step 05 Click and select interactive tour guide system
Step 06 Click to select presentation of the plant on smart phone screen
Step 07 View the presentation of the plant on smart phone screen
Step 08 Listen to the audio information of the plant
Step 09 Click on the camera function of smart phone
Step 10 Click on the “Share” button
Step 11 Share experience

4 Result and Discussion

4.1 Confirmed Technological Requirements and Principles for Ecotourism

Investigation of the Elderly’s Mobile Devices. During the study, 46 groups of elderly
tourists were investigated for how they were equipped with mobile devices. The results
are: 52% were equipped with smart phone; 7% with non-smart phone; 3% with tablet
PC; 29% with digital camera; 6% with both smart phone and digital camera; and 3%
with both smart phone and tablet PC. The investigation results showed that most of the
elderly had traveled to ecotourism sites and smart phone was more popular than digital
camera and tablet PC. That is, smart phone is increasingly popular among the elderly.

Technological Needs of the Elderly. Through retrospective interview the following
five aspects were identified in terms of the elderly’s technological needs during
ecotourism: (1) Need for recording: most of the elderly consumers of ecotourism liked
to take individual or group photographs as a means of recording the travelling experience
for emotional collection in the future; (2) Need for safety: the elderly are more prone to
emergency situation during ecotourism experience activities than your people and thus
are worried about safety and prefer traveling destinations where better sense of safety
is provided; (3) Need for knowledge: introduction to unique or rare species or scenery
beauty can induce the elderly to further learning; (4) Need for convenience: simple
operation, comfort, convenience, and easy information can increase the elderly’s will‐
ingness to learn to use new things; (5) Need for sharing: Some of the elderly took
photographs of scenery sites for the purpose of emotional collection in the future, and
uploaded the photographs onto internet platform and share the scenery beauty with
families and friends.
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Defining Design Principles of Interactive Explanation Tools. Design principles
were defined on the basis of literature review and needs analysis, including (1) Need for
recording: appeal, feedback, (2) Need for safety: safety, satisfaction, (3) Need for
knowledge: educational effect, continuity, motivation, aesthetic and simple design, held
and illustration, and (4) Need for convenience: visual presentation, user’s freedom of
control, coherence, flexibility and efficiency. (5) Need for sharing satisfaction, feedback,
and educational were used for the prototype design. See Table 3.

Table 3. Defining Design Principles of Interactive Explanation

Design principles Description
Appeal Inducing the elderly to further reading and learning through the use of

appealing objects
Feedback Providing the elderly with visual, sensual, and linguistic

information
Safety Minimizing safety hazards during operation
Satisfaction Satisfying the elderly emotional needs
Educational effect Learning something new from the presentation
Continuity Appealing to the elderly and motivating them to further learning
Motivation Tuning the stylistic and content design to the taste of the elderly
Aesthetic and simple design Appealing to the elderly, motivating them to further learning
Held and illustration Providing help and illustration to facilitate the elderly’s learning process
Feedback Providing the elderly with audio, visual, sensual, and linguistic information
Visual presentation Straightforward presentation of information required by the elderly
User’s freedom of control Simply operation steps, improving the usability to the elderly
Coherence Coherent through the system, following certain standard and logic
Flexibility and efficiency Fast and effective detection of the device
Satisfaction Satisfying the emotional needs of the elderly
Feedback Providing the elderly with audio, visual, sensual, and linguistic information
Educational Learning something new from the tourism experience

4.2 Results of Prototype Design

Description of the Production of Interactive Explanation Board. Interactive
explanation board intended for the elderly was produced following the design principles
of aesthetic and simple design, straightforward presentation, and coherence. The size of
the board is 20 cm (L) by 15 cm (W). The heading of the board, or the name of the plant
is in 72# type size. The main text, or explanative words of the species are in 24# type
size. There are 85 characters in the main text, which is served as a compact introduction
to the plant and divided into several groups of characters by topic. 60% of the presen‐
tation area is used for illustration, and 40% for linguistic information. The board is
established 80 above the ground and the inclination angle is 30°. Besides, QR code, AR,
and smart phone (Android operating system) are incorporated in the interactive explan‐
ation resource. As to AR design, the hardware is smart phone SONY-XPERIA S and
software/APP is Aurasma.
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Multimedia Content and Interactive Operation. The production of interactive multi‐
media was mainly based on the video of retrospective interview. The designer and
programmer planned together for what content about the plant in question should be
extracted from the video based on the pre-defined design principles. During the study,
more than one minute of multimedia was developed to introduce peony, a representative
plant of the tourism site, and an interactive tour guide system was developed. After
Effect and Premiere are the two main software tools used to develop the multimedia
content, which was presented 30 s of time-lapse photos. See Fig. 5.

Fig. 5. Multimedia content and interactive operation

There were 3 stages with the process of the interactive tour guide system: (1) Prep‐
aration stage: click to select the interactive tour guide system and view the multimedia
content; (2) Experience stage: when smart phone camera is aligned to the explanation
board, the system automatically plays the multimedia content. When clicking on the
camera button on smartphone, the system automatically saves the screen and indicates
the cloud space available for sharing experience. If the smart phone camera is moved
away from the alignment to the explanation board when the multi-media is being played,
the system stops the multimedia and presents camera image instead. The operating
methods above are available on the explanation board. (3) Closing stage: After clicking
on the “sharing” button, the system enters the closing screen.

4.3 Prototype Evaluation and Testing

During the study, 26 elderly tourists were interviewed. Among them 10 were male and
16 female; 16 were aged 51–60, 9 aged 61–70, and 1 aged 71–80. Evaluation and analysis
were conducted concerning the hardware form, information multimedia, and interactive
operation experience. Finally, modifications to the prototype were proposed.

1. Hardware form (Fig. 6): (1) Height of explanation board: It was proposed to change
the height to 100 cm based on the best viewing angle for the elderly; (2) size of
explanation board: It was proposed to increase the sizes to 30 cm by 18 cm; (3)
Topics coverage: it was proposed to divide the linguistic information into groups
and increase the sizes of illustrative pictures; (4) User guide: It was proposed to add
illustrative and linguistic user guide to the upper right area of explanation board, in
order to facilitate fast and easy use.
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Fig. 6. Description hardware form

2. Information multimedia: (1) Duration of presentation: It was found the best duration
is 1 min; (2) Content of presentation: It was proposed to add heading and duration
of flowering so elderly tourists can read the information while listening to the audio
message. (3) Screen page sizes: most of the elderly tourists proposed to increase the
sizes of the video presentation screen page.

3. Interactive operation: It was proposed to increase the efficiency of the system in
retrieving and sharing video presentation for future interaction prototypes.

4. Experience sharing: (1) Audio experience: The volume of sound should be adjust‐
able; (2) Photograph sharing: It was proposed to put a reminder on the explanation
board that photographs taken can be shared.

5. Operating concept of overall explanation board (Fig. 7): (1) Download f interac‐
tive explanation system: the elderly should be able to download the interactive
tour guide system onto their smartphone; (2) Clicking to run the interactive tour

Fig. 7. Schematic diagram of ecotourism interactive tour guide system for the elderly
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guide system and taking photograph of the explanation board: clicking to run the
pre-downloaded interactive tour guide system and taking photograph of the
explanation board to start the tour guide service. (3) Multimedia content: It was
proposed to combine the multimedia content with actual scenery of tourism site
on smart phone screen, in order to enable a three-dimensional presentation and
enrich the elderly ecotourism experience; (4) experience sharing: able to share
ecotourism experience on the platform.

5 Conclusion

To summarize the valuation results concluded from the empirical study, a good inter‐
action prototype should have unique appeal to the elderly in terms of hardware form,
the presentation of explanation board should be straightforward and self-explanative,
the aesthetic design of the information should be simple, the linguistic information
should be accurate and concise, the information multimedia of the prototype should
provide comprehensive visual information, the visual and audio information should
complement each other, the interaction prototype as a whole should have good user
control and freedom, flexibility, efficiency, and coherence, as incoherent operating mode
may easily lead to increased difficulty for the elderly to use, illustrative and linguistic
user guide can be added to facilitate fast operation and avoid any confusion. In terms of
experience sharing, both visual and audio experience of the elderly should be satisfied
to a high degree, and the content should have educational effect. Besides, concerning
topic design of explanation board, it was proposed to improve the linguistic navigation
function for future technology enabled interaction prototype and to incorporate ergo‐
nomic factors into the screen page design, in order to improve the level of pleasure during
the elderly’s ecotourism experience activities. Therefore, the user experience of tech‐
nology enabled interactive tour guide system must be intuitive and easy, in order to help
the elderly achieve the best experience. Finally, the prototype developed for ecotourism
interactive navigation system can be used a reference for designing and developing
explanation boards at parks or botanical gardens.
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