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ABSTRACT

Museum exhibition environment provides experiential learning through its messages
with a view to influence knowledge, attitudes and learning behaviours of visitors.
Connections in visitors’ cognitive, affective, emotional and physiological responses
play a beneficial role in museum visits. The focus of this study is on understanding and
enhancing visitors’ experience of science centre. Its subject matter is informal learning,
situated in the context of both experiential design and exhibition design. The aims of
the research are to understand the experiential design strategies that improves science
centre intent. The first objective is to determine the tools for enchantment of message
in the science centre experience. The second objective is to established the
interconnection between science centres’ representational systems and the tools for
enchantment. The third objective is to explain design opportunities that will improve
science centre visitor experience. The theoretical framework is confined to the
interrelationship between the concept of atmospheric context, experiential learning,
enchantment as a tool of message, representational modes and design opportunities in
science centre. The changes in atmospheric context and enchantment are influenced by
the design opportunities available in the science centre. Qualitative research
methodology namely photographic observation and in-depth interviews were employed
to achieve the objectives of the research. The research involves case studies of science
centres in Asia pacific. The first finding of the research indicate that the tools for
enchantment of message in the science centre experience are thematization,
spatialization and scenarization of the experience. The experiential strategies include
the spectacular, immersive, ritualized and commercial dimensions. The second finding
suggest that design can influence visitor participation with different emphases on three
dimensional representations, lighting quality and degree of linearity. The third finding
propose design opportunities that improve science centre visitor experience, identified
in five main themes: invoking interest, delivering the message, connecting personally,
designing inclusive/immersive experience and balancing the constraints. Research
conclude that design emphasis increases in complexity to overwhelm, stimulate, and
transform, resulting in greater emotional impact that uplifts the level of visitor
perception from mere acceptance to motivation and enjoyable learning experience.
Well-designed exhibition evokes direct participation and transformational experiences
for visitors. The analysis of representative modes on the dimensions of classification,
formality and framing revealed the way that visitors are socially constructed as learning
subjects. The design of the exhibitions creates a ‘model visitor’ who is highly motivated
to interact with the exhibits and is also autonomous in deciding his/her own learning
experiences. The research clarifies that science centre acknowledged the four processes
that affect learning: attentional, affective, cognitive and compensatory. The
implications from this research are design knowledge which includes connection
between science centre offerings, exhibition design emphases, and visitor experiences;
the concept of visitor interaction with atmospherics and the exhibition environment; and
the design opportunities to improve visitor experiences.
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CHAPTER 1
INTRODUCTION AND RESEARCH OVERVIEW

1.1 INTRODUCTION

This chapter offers a brief introduction to the context, processes, objectives, specific
research questions, significance and potential benefits of this research, as well as an
overview of the chapters in this thesis. Details of the research are elaborated from
Chapter 2 onwards. The research explained in this thesis focuses on understanding and
enhancing visitor experiences in science centre. This research is cross-disciplinary in
nature. While its subject matter is informal learning, it is situated in the context of both

experiential design and exhibition design.

1.2 BACKGROUND OF STUDY

Science centres are environments for informal learning, a process central to forging
knowledge, skills, and positive attitudes about science. Science centres offer visitors
exciting opportunities to explore scientific ideas and ways of thinking through fun,
interaction and hands-on science exhibits. Most science centre professionals agree that
these attractions nurture curiosity, improve motivation and attitudes toward science,
engage the visitors through participation as well as social interaction and generate
excitement and enthusiasm, all of which are conducive for, science learning and
understanding (Anderson and Cook Roe, 1993, Dierking, 1994). Experiences in
informal environments for science learning are typically characterized as learner-
motivated, guided by learner interests, voluntary, personal, ongoing, contextually
relevant, collaborative, nonlinear, and open-ended (Griffin, 1998; Falk and Dierking,

2000). Informal science learning experiences are believed to lead to further inquiry,



enjoyment, and a sense that science learning can be personally relevant and rewarding.
Participants in them are diverse and include learners of all ages, cultural and
socioeconomic backgrounds, and abilities. Ideally these experiences enable learners to
connect with their own interests, provide an interactive space for learning, and allow in-
depth exploration of current or relevant topics.

Bloom's Taxonomy was created in 1956 under the leadership of educational
psychologist Dr Benjamin Bloom to promote higher forms of thinking in education. It
is most often used when designing educational, training, and learning processes. The
identified three domains of educational activities or learning (Bloom, et al. 1956) are
cognitive: mental skills (knowledge), affective: growth in feelings or emotional areas
(attitude or self) and psychomotor: manual or physical skills (kinesthetic). This
taxonomy of learning behaviours may be thought of as “the goals of the learning
process.” That is, after a learning episode, the learner should have acquired a new skill,
knowledge, and/or attitude.

Studies document the range of learning that museums afford (Falk, 1999;
Leinhard et al., 2002; Rennie and McClafferty, 1996). Within the personal impact
category, most studies are concerned with science learning in science centres. Some
studies look at the effect of science centre in changing attitudes towards science and
leading to the enjoyment of visitors. Other studies of the 1990s periods have
demonstrated that students enjoy visits to museums tremendously and that increased
interest, attitude and enjoyment of post-visit activities constitute extremely valuable
learning outcomes (Anderson, 1999; Ayers and Melear, 1998; Ramey-Gassert et al.,
1994).

In the middle of the 1990s, there was wide spread acceptance among researchers

of the cognitive, affective and social aspects of the learning experiences of visitors in



museums and similar institutions (Raphling and Serrell 1993). Cognitive Learning
Theory is a broad theory that explains thinking and differing mental processes and how
they are influenced by internal and external factors in order to produce learning in
individuals. These cognitive processes are: observing, categorizing, and forming
generalizations about our environment. Researchers who embrace cognitive theory
prefer to study the learner rather than their environment and in particular the
complexities of human memory. A theory of learning that integrates into it the function
of motivation is ultimately one that can bring together affective experiences with the
construction of meaning. Affective experiences are an essential part of learning,
decision making and social functioning (Barrett, Mesquita, Ochsner, & Gross, 2007;
Immordino-Yang & Damasio, 2007; and Norman, 2004). Positive affect aids
imagination and creativity, while attractive objects (which produce positive affect in the
user) are perceived to be easier to use (Norman, 2004). This latter point implies that
design can influence positive affect and thus help foster a mind-set that is conducive to
discovery, exploration and learning. Further research into relation of exhibition design
and learning processes is important to understand the conditions that facilitate an
enjoyable and productive learning experience (Packer, 2006).

The social aspects of the learning experiences of visitors in science centres is
where learning takes place in the context of meaningful activity and social interaction.
Many people visit science centres in family groups. As they talk together, families are
observed moving from identifying and describing to interpreting and applying their
science centre experiences as evidence that learning is taking place (Anderson and Cook
Roe, 1993b, Ramey-Gassert et al., 1994). Science centres are resources for families and
schoolchildren, teachers and public. In increasing numbers, science centres are also

places where people of all ages, cultures and educational levels can learn at their own



pace, engage their curiosity, and use all their senses to ask and answer questions,
explore, and explain to others what they have learned.

Science centres are unique educational settings as their design allows visitors to
choose the extent and level of their engagement in the different learning opportunities
(Falk & Dierking, 2000). Certain visitors may have preferences for certain subject
matter, exhibition styles or presentation methods. Scientists and psychologists have
developed several different models to understand the different ways that people learn
best. One popular theory, the VARK model, identifies four primary types of
learners: visual, auditory, reading/writing, and kinesthetic. Each learning type responds
best to a different method of teaching. Auditory learners will remember information
best after reciting it back to the presenter, while kinesthetic learners prefer to participate
in a hands-on activity.

Informal learning in science centre includes, but is not limited to, self-directed
learning, discovery or constructivist learning, use or exploration of materials, and
interaction with the exhibits or environment. Science Centre emphasis on interactive
exhibits and focus on phenomena as opposed to objects. This three-dimensionality of
exhibitions, along with the ability to interact with real objects, is particularly significant
in aworld that is becoming increasingly screen-based (i.e., two-dimensional) in the way
that people interact with the world and gain new information and skills (Lord, 2007).
"Experiential learning," "constructivist exhibitions," and "hands-on learning,” are terms
and concepts that have been embraced by museum professionals who create exhibitions.
The basics of museum exhibitions in relation to the formation of knowledge began with
the Experiential Learning theories (Kolb, 1984). The emphasis is on exploration and
reflection besides interaction and environments for learning. Hein (1998) stressed the

importance of applying constructivism to museum exhibition design. Constructivist



theory argues that both knowledge and the way it is learned are dependent on the minds
of learners. Constructivist exhibitions should allow learners to construct their own
personal knowledge. Learners mind should be encouraged to manipulate, conjecture,
experiment, and draw conclusions of their own without having to conform to an outside
standard of truth. Hands-on learning is the concept integrated in the museum programs
and exhibitions. This is Dewey's (1933) pedagogical ideas on "learning by doing" that
have been applied to the field of museum education.

Bitgood (2002) identified the objectives of informal learning emphasized the
quality of experience instead of quantity of learning in formal learning. Enjoyment is
measured by verbal descriptions, time at exhibits and repeated visitations. These
institutions are predominately viewed by visitors as places for social engagement with
family and friends (Morgan & Hodgkinson, 1999). In this free-choice learning
environments, visitors largely come by their own choice and are thus intrinsically
motivated. Whether visitors choose to interact with exhibits or technology is determined
by their own expectations, preferences, and desire to learn (Falk & Dierking, 1992; Hein
& Alexander, 1998; and Shettel, 1973). They engage in activities in a self-directed
manner, and therefore, their methods of learning are varied (Greenhill, 1999).

Creating interactive exhibitions often requires a team of professionals with
diverse backgrounds. While science educators tend to consider visitors' need to learn
through different senses and whether the concepts presented are concrete enough to
comprehend, designers pay more attention to the ambience of the entire exhibition
setting and contemplate how the ambience can have an impact on visitors' perceptual,
sensory experiences and level of understanding. As related to exhibition planning,
design is the process by which decisions are made regarding all aspects related to how

an exhibition will exist and the impact it is intended to have. The word exhibition is



generally used throughout this study to reflect a thematically based series of exhibits.
The design process includes, but is not limited to exhibition arrangement, mode of
presentation, media selection, and setting in relationship to: other media, the space and
the visitors. Design is a non-linear, “transactional process involving logic and intuition,
in which the message to be communicated, the mode and the medium are played off
against one another according to the individual values placed on them” (Miles, et al.,
1988).

There is an inseparable association between design and the user experience.
Researchers, museums and exhibition designers have recognized the potential of
experience design on bringing about improvement and a competitive edge in the field.
Design researchers increasingly assume an integrative stance and take the initiative in
synthesizing knowledge from diverse domains to generate cross-disciplinary insights
regarding experience and identify design opportunities. As noted by Anderson (2004),
science centre is an illustration of “reinvented” museum, not only as “keeper of
knowledge”, but as a “place of exchange of knowledge”. This is globally defined as part
of a logic of enchantment of the experience on offer. Enchantment is a feeling of great
pleasure, delight or being captivated. Paradoxically, very little research has focused on
the principles of enchantment organized in this cultural sector. In contrast, many studies

have been conducted within commercial environments to identify these principles.

1.3 PROBLEM STATEMENT

Museums such as science centre have been changing, offering a wider range of choice.
Museums are becoming more hybrid because of increasing cross-fertilization between
culture and leisure, and more specifically between museums and amusement parks

(MacDonald & Alsford, 1995; and Haywood & Cairns, 2005). The growth of



