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This study was designed to develop a provincial science 

museum model for expanding science museums to the provinces 

in Thailand. Three research questions were addressed: 

(a) what information from the related literature is directly 

applicable and appropriate in the development of a model for 

providing science and technological education to the 

provinces of Thailand? (b) in evaluating its effectiveness, 

efficiency, and relevance, which features of the model in the 

opinion of experts, are useful and appropriate, and which 

features require modifications? And (c) how do museum staff 

evaluate the components of the proposed model? The procedure 

included: (a) a review of related literature, (b) model 

development, and (c) validation of the model. 

Components of a model were categorized in four attribute 

groups: (a) philosophy, goals, and objectives; 

(b) organization and administration; (c) exhibits and 

programs; and (d) instructional methods. From these 

components a Likert-type instrument containing 55 items was 

developed which listed all sub-components identified from the 



literature. Seventeen of the 20 Thai experts surveyed 

identified 48 items as essential for a model. Six of the 

seven items rejected were included in the component 

"organization and administration." Based on the 

recommendation of the experts one item and three sub-items 

were added to the revised model. Forty professional museum 

staff members evaluated the revised questionnaire. 

Both experts and staff indicated that the model components 

were acceptable for expanding the science museum to the 

provinces. Major differences between experts and staff 

concerned nonprofit status, museum objectives, selection of 

exhibit contents, instructional methods, and visitors' need. 

Two major conclusions were that everyone concerned with 

the operation of a museum must agree on its mission, and that 

the Thai government probably has unrealistic expectations 

regarding the impact of a museum on the development of 

knowledge of science and technology for applications in the 

daily lives of citizens. 
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CHAPTER 1 

INTRODUCTION 

Science and technology and their applications have 

become an integral part of our current social life and 

culture. New scientific knowledge and the resultant 

technological advances are used to improve our quality of 

life. However, society simultaneously values science (in the 

case of medical science) and questions its value (in the case 

of nuclear energy). "Technology has taken man from a 

position of complete dependency on the environment to . . . a 

capability for transforming the environment to meet his 

needs" (Maley, 1983, p. 3). Science education clearly has a 

role to play in the development of these responsible uses of 

science and technology. Everyone needs to be able to 

appreciate and, in their own respective way, participate in 

the responsible use of science and technology for 

development. 

During the last few decades more discoveries and new 

findings have been recorded in the field of exact sciences 

and technology than during all the decades past (Kuba, 1984). 

Consequently, the third industrial revolution is now taking 

place, based on advances in biotechnology, microelectronics 



and information technology, and material technology (UNESCO, 

1985) . 

Unfortunately, the availability of education in science 

is often limited in many respects. Science education is not 

always available to all pupils or to all potential learners 

in school. Fensham (1982) pointed out that "the limitations 

of science education in school raises the issue of science 

education being provided outside the school situation. There 

are many aspects of individual and social life for which 

education occurs outside of school" (p. 1). 

The rapid development of science and technology make it 

difficult for the formal education system to keep abreast of 

the latest developments. It is becoming increasingly 

difficult to fit the various bits of knowledge together to 

obtain a complete picture of science and its applications and 

of the impact of science on society. For this reason, the 

scientific and technological revolution calls for new forms 

of permanent life-long education in addition to the 

traditional system (Kuba, 1984). In studying the development 

of technology it is necessary to address the processes of 

learners' involvement in systematic inquiry, problem solving, 

analysis, synthesis and generalization. The process of 

learning-to-learn and the development of the resourcefulness 

of individuals must be stressed in any changing society. 

Museums are a reflection and expression of the values, 

needs, ideas and attitudes which have become an integral part 



of our social structure. They should protect and clearly 

reflect our national heritage and civilized cultural values 

in their many forms. Although once the quiet, undisturbed 

sanctuary of scholars and researchers, museums are now seen 

as public trusts with duties and responsibilities to all 

citizens (Elliott, 1987) . 

Science and technology museums are educational 

institutions with the same fundamental tasks as other 

educational institutions: to provide individual with an 

intelligible survey of information about the discoveries and 

achievements of science and technology. In many countries, 

museums of science and technology are an important part of 

the educational system for youth as well as for adults. A 

1980 survey conducted by the Institute of Museum Services of 

some 4,600 institutions classified as museums, revealed that 

18 % are science centers or museums and that they account for 

nearly half of the annual museum attendance in the United 

States, with 158 million visitors. The number of visitors to 

science museums is greater than to any other single type of 

museum (Kubota, 1985) . 

"in developing countries like Thailand, scientific 

knowledge and the applications of science and technology are 

very important in all levels of society, especially 

agriculture, and industry" (Puranajoti, 1982, p. 224). The 

Thai government has stressed the importance of science and 

technology in the Sixth Social and Economic Development Plan. 



As a result, educators and educational administrators are 

engaged in the task of determining how to get scientific 

information to the users, and how users can use this new 

scientific information in new ways. 

Almost 80 % of the population of Thailand, most of whom 

are out of school, live in rural communities. What are the 

problems of education in a system where 80 % of the children 

live in rural areas? What are the problems in rural areas 

that can be dealt with in the primary and secondary schools 

and in systems where 8 0 % o r 9 0 % o f the children never go 

beyond elementary school, and certainly not past secondary 

school? How can the education system apply scientific 

approaches to the practical arts of living in rural areas? 

Education should cultivate the capacity for innovation, 

improvisation, and for recognizing emerging opportunities in 

new social and technological situations that cannot currently 

be foresee. 

One major educational challenge that we have to 
face is how to make it possible for the fruits of 
the continuous knowledge explosion to reach those 
whose survival will depend on being able to use new 
knowledge. In a sense, the ecological future will 
depend not on what the experts in the cities think, 
but on the decisions of hundreds of millions of 
peasants in poor countries. So it is not only in 
their interest, but in the interest of all of us on 
this globe to make sure that we find more effective 
educational methods of delivering scientific 
knowledge to the end-users. (UNESCO, 1985, p. 6) 

Recent reports have highlighted the important role that 

non-formal education, including museum programs, should play 



in science education. The Thai government has planns to 

establish science museums in each geographical region. These 

regional museums are to be linked with provincial non-formal 

education centers. The provincial centers, 76 altogether, 

are not only responsible for the non-formal education of the 

public but can serve to link knowledge of science and 

technology for persons of all ages (Keosaard, 1987). 

The Problem 

The problem of this study was to determine what models 

the science museum can use to provide education in science 

and technology for the provinces in Thailand. 

Purposes of the Study 

The purposes of this study were the following: 

1. to formulate a model of the Science Museum to the 

provinces; 

2. to evaluate the proposed model using experts from 

these three organizations: the Ministry of Education; the 

Ministry of Science, Technology, and Environment; and the 

Science Society of Thailand under the Royal Patronage; and 

3. to survey the opinions of the museum staff toward 

the proposed model. 

Research Questions 

The following research question were used to guide this 

study: 



1. What information from within Thailand and abroad can 

be found in a search of related literature which is directly 

applicable and appropriate in the development of a model for 

the science museum to provide science and technological 

education to the provinces of Thailand? 

2. In terms of evaluating effectiveness, efficiency, 

and relevance, which features of the model in the opinion of 

the experts, are useful and appropriate, and which features 

require modifications? 

3. What are the responses of museum staff toward the 

proposed model? 

The following four factors were used to answer each of 

the research questions: (a) philosophy, goals, and 

objectives; (b) organization and administration--

institutional objectives, organizational structure and 

staffing, management and planning, financing and fund 

raising, business affairs, the place (building and land), 

security and safety, public relations and cooperation with 

other agencies; (c) exhibits and programs--exhibit contents, 

permanent and temporary exhibits, educational program, 

membership activities, community service and evaluation; and 

(d) instructional methods—delivery system, visitors 

behavior, and techniques in communicating scientific and 

technological information to the public. 
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Significance of the Study 

This study is significant and meaningful in that it 

contributes the following: 

1. Nationally, the study provides a rational-empirical 

model of deliberate change. It should help government 

administrators understand how to expand a science museum in 

providing science and technological education to develop 

Thailand and to identify appropriate models for selected 

provincial science museums which should be a part of the 

national plan. 

2. Institutionally, the study provides general 

information needed by directors and administrators to improve 

policy, planning, administration and evaluation of the 

institution and provides knowledge regarding the impact of 

museum staff in producing more effective exhibits and 

educational programs for visitors. 

3. Professionally, the results of this study can be 

linked with future work in the science museum, with 

professional experience in educational service, and with 

plans for exhibition development. 

4. The model provides a meaningful addition to general 

knowledge and provides for exposition and practice for 

science and technology museums in Thailand. 



Definition of Terms 

For the purposes of this study the following terms are 

defined: 

Model refers to a symbolic representation of various 

aspects of a situation and their interrelationships. A model 

is, by nature, a simplification and thus may or may not 

include all the variables. It should include, however, all 

variables considered important and should serve as an aid to 

understanding the event or situation being studied (Lippitt, 

1973, p. 2). 

Provincial science museums (PSM) are local resources 

which are devoted to providing information in science and 

technology from the past, present, and future that 

facilitates understanding of social problems, aids economic 

growth, preserves natural heritage, and sparks youngsters 

interest in science. 

Limitation of the Study 

This investigation was limited to the one museum of 

science and technology in Thailand. 

Delimitation of the Study 

Delimitation of this study included the following: 

1. The research literature related to science museums 

was limited to materials located in the United States of 

America and Thailand. 



2. The expert panel was limited to experts who were 

currently working at the Ministry of Education; the Ministry 

of Science, Technology, and Environment; and the Science 

Society of Thailand under the Royal Patronage. 



CHAPTER 2 

REVIEW OF RELATED LITERATURE 

The word museum is a Latin form of the Greek word 

mouseion, a sanctuary for the muses--nine sister goddesses 

who presided over learning and the arts. Their realm 

included fields that would today be considered sciences and 

verbal skills as well as arts: astronomy (Urania), history 

(Clio), oratory (Polyhymnia), comedy (Thalia), choral song 

and dance (Terpsichore), epic poetry and eloquence 

(Calliope), love poetry (Erato), music and lyric poetry 

(Euterpe), and tragic poetry (Melpomene) (Beniger & Freeman-

Harvey, 1987; Wittlin, 1985). That Muses were also 

patronesses of learning is evident from the place they were 

accorded in Plato's Academy where an altar to the Muses was 

the center of sacrifices and festivals. 

Since the pre-Christian era, museums and libraries have 

developed along parallel lines, frequently devoted to both 

books and artifacts. Initially museums had one major 

function: the conservation and scholarly study of a 

collection. Thus, it was simply realized that the opening of 

museums to the public was first the opening of collections to 

the small segment of the public who shared the scholarly 

interests of the curators. 

10 
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The Development of Science and 

Technology Museums 

Contemporary science and technology centers evolved over 

several centuries from old-line technical museums, 

international exhibitions, and changing museum concepts and 

techniques in communicating scientific and technological 

information to the public. "Most of today's science centers 

have been founded since 1960, but the concept of furthering 

public understanding of science and technology through museum 

exhibits was spawned before 1700, implemented in the 1800s, 

and refined in the 1900s" (Danilov, 1982, p. 13). 

The idea of a technical museum first had roots in 17th 

and 18th century cabinets of mechanical models. The idea was 

enlarged in 19th century fairs and exhibitions of mechanics 

institutes; however, with few exceptions, today's technical 

museums owe their existence to the international exhibitions 

of the 19th century. 

In 1906, the first of the new style of science and 

technology museums was the Deutsches Museum von Meisterwerken 

der Natuurwissenchaft (The German Museum for Master works of 

Natural Science and Engineering) which became known simply as 

the Deutsches Museum, in Munich. Oskar von Miller, a leading 

German electrical engineer, the founder of the new type of 

science and technology museum in Germany, originated the 

idea: "In addition to historic artifacts, he wanted to 

include working sectioned models, demonstrations, and 
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visitor-participation devices to illustrate scientific, 

engineering and industrial history and principles" (Danilov, 

1982, p. 19). 

Oskar von Miller (cited in Danilov, 1982) explained that 

these show the development of various branches of natural 

science and technology by means of original apparatus and 

machines, as well as by means of models and arrangements for 

demonstration, in a manner easily understood by all classes 

of people. The purpose of this museum was to instruct 

students and workers regarding the effects of the 

applications of science and technology to the problem of 

human existence, to stimulate human progress, and to keep 

alive a respect for great investigators and inventors and 

their achievements in natural science and technology. 

Despite the development of technical museums in Paris, 

London, Prague, Vienna, and other cities, it was the 

Deutsches Museum in Munich that became the prototype for new 

science and technology museums in other parts of the world. 

Although basically historical and object-oriented like the 

others, the museum's use of new participatory and 

demonstration techniques helped to change the nature and 

direction of technical museums. 

The Development of Museums in Thailand 

The first museum in Thailand, the Bangkok National 

Museum, was established in 1859. The collection of the 
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national museum, which was chiefly related to art and 

archaeology, included art treasures and archaeological 

artifacts found in Thailand. The goal for the museum was to 

emphasize social and cultural values. Although the museum 

has provided educational services since 1887, the educational 

staff was formally established in 1967 (Ulla, 1979, pp. 129-

136). Exhibitions are arranged so that the information 

presented helps Thai people to understand and appreciate 

their cultural heritage and to preserve it for future 

generations. Kaw Swasdipanich, a Thai educator (cited in 

UNESCO, 1985), stated that, 

Man has to learn from social institutions surrounding 
him, to learn from socialization and the cultural 
process. For us Thais, we have to learn to speak Thai, 
we have to value Thai arts and appreciate the Thai way 
of life. Man still has to learn from his interactions 
with his fellow men, no matter what tools or machines he 
has. These tools and machines merely serve to 
facilitate the process of learning, (p. 12) 

Emphasis on science education is evident in Thailand's 

education policies. New educational policies are closely 

linked with the concept of endogenous economic and social 

development. Science and technology and their applications 

are now integral parts of Thai social life and culture. At 

the personal and national levels, and in various forms such 

as health, nutrition, sanitation, medicine, agriculture, 

industry and improvement of the environment, people can make 

use of the knowledge of science that has arisen from the 

human search to understand the world. This knowledge and its 
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related skills are the results of the creative responses of 

various people throughout history to the regularities in 

nature and through the interaction of humans with nature. 

This scientific knowledge continues to be a powerful tool for 

solving human problems and is related to the improvement of 

personal, and hence national, productivity. Science 

education clearly has a role to play in the development of 

the responsible use of science and technology. Encouragement 

of the public understanding of science and technology is an 

urgent need. 

The major proposal to establish the Bangkok Science 

Center was presented to the Thai government on December 4, 

1971, and was approved on March 15, 1973. After its 

approval, the government appointed a select committee of more 

than 100 Thai specialists and an expert from the Smithsonian 

Institute, Frank Taylor, to set up the model, the 

organization, the management, the functions, and the 

responsibilities of the Bangkok Science Center. Within 3 

years of construction, the Science Museum was opened to the 

public on August 9, 1977. The museum, which is under the 

supervision and direction of the Department of Non-Formal 

Education, serves both formal and non-formal education. 

The objectives of the Bangkok Science Center are (a) to 

be a center for learning in science and technology, (b) to be 

an open school for all, and (c) to be a center for the 
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collection of artifacts and for research (Science Museum. 

n.d) . 

Temporary and permanent exhibitions are held at a level 

of simplicity that allows self-study and promotes relevance 

to every-day life. Presentations are in the form of complete 

functions, and all points are clearly presented. The museum 

uses educational technology in exhibits, which allow visitors 

to learn by touching, seeing, listening, experimenting, 

pressing buttons, and thinking so that they can find answers 

and understand by themselves. 

In addition to exhibits, the museum provides science 

fairs which encourage young inventors and organizes mobile 

exhibits to provide science and technological knowledge to 

regional areas. The Science Museum in Bangkok serves more 

than 200,000 Thais from across the country each year (The 

Center for Educational Museums. 1987) . 

Museum Philosophy 

In some respect, anyone who acts is guided by some 

theory or philosophy. For example, William R. Looft (cited 

in Apps, 1979) noted that 

everyone carries around within him a model of man, a 
personalized conception of the nature of human nature, a 
common-sense notion about "the way people are." He may 
not be able to verbalize precisely just what his 
personal theory about human nature is, but he clearly 
has one, for it is implicit in what he does for, and 
about other people, (p. 30) 
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Ancient philosophers, who raised questions about common 

opinions and practices, demonstrated that the common sense 

view of things could not always be trusted. Philosophy is a 

more reflective and systematic activity than common sense. 

Philosophy raises questions about what we do and why we do 

the things we do, and goes beyond an individual case and 

phenomena to treat questions of a general nature. When 

considering the interrelationship of philosophy and activity, 

it is clear that philosophy inspires one's activities, and 

gives direction to practice. The power of philosophy lies in 

its ability to enable individuals to understand better and to 

appreciate the activities of life. 

A museum's philosophy is a critical factor in 

determining whether the museum will be a landmark, a storage 

warehouse, a commercial exposition, a technological fun-house 

or a unique public science and technological education 

resource center that is concerned with balanced and 

challenging programming. 

Political Philosophy and Museums 

It is very likely that political philosophy is reflected 

in the practices of museums. In the former Soviet Union, 

museum workers meeting in conference in 1930, during a period 

of revolutionary social change, considered museums as aids in 

the struggle for a reorganization of society. The philosophy 

that was accepted by the community called for a reshaping of 
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individual minds. What was said with regard to the Heritage 

Museum may be considered a typical Russian perspective for 

the period: 

Its [the museum's] mission is to help the great masses 
of workers of the Soviet Union to form right ideas of 
the various forms of culture created by different 
classes of society in the course of the development of 
civilization; to help them to select in this 
uninterrupted series of evolution of society all that 
may be of value and may be made part of the cultural 
heritage of proletariat. (Wittlin, 1970, p. 144) 

The ultimate goals of museums in the United States and 

in European countries are different from those in Russia, 

where they were used to maintain the socioeconomic status quo 

(Wittlin, 1970). Dickson (1983) noted that the French 

government gave its approval in 197 9 to plan for the National 

Museum of Science, Technology, and Industry of the Park of la 

Villette, because 

It fits neatly with two of the main priorities of the 
new government: a boast for science as the key to 
economic growth and a role for government supported 
culture in overcoming an alienation from science and 
technology that was claimed to be a source of economic 
vulnerability, (p. 83 6) 

In a recent issue of ICOM News. the French museologist, 

Robert Jullien, called for the greater "politicalization of 

museums--not meaning that they should participate in partisan 

politics, but rather that they should be engaging themselves 

more deeply with those larger public issues that vitally 

affect the lives of their communities" (cited in Weil, 1988, 

p. 38). That is the idea of the museum as a "social 

instrument." 
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Educational Philosophy and the Museum 

Kenneth Benne (cited in White, 1970) stated that all 

education works on the basic of three clusters of 

assumptions. It is the task of educational philosophers to 

clarify these differing clusters of assumptions and to 

discover or construct the rational bases on which choices 

among them can be made. The first cluster of assumptions 

concerns the nature of man. The second cluster concerns the 

nature of learning, the nature of knowledge, and the ways 

knowledge is acquired and claims are validated. The third 

cluster of assumptions concerns the nature, source, and 

limits of pedagogical authority. The differing aims of 

education provide a focus for organizing the diverse 

philosophical schools of thought. 

The philosophies for museums, like all thought systems, 

originate within particular socio-cultural contexts. Though 

individual philosophers are responsible for developing a 

philosophical approach to museums in practice, the 

development of their thought is greatly influenced by 

specific problems, issues, and challenges that exist in each 

culture. Review of the literature leads to the conclusion 

that the development of a museum's philosophy is concerned 

with the philosophy of education. 



19 

Liberal Education 

A liberal education is, first of all, a rational method 

for leading persons from information to knowledge, to wisdom. 

To have knowledge, educated persons must first have 

information and the fundamental skills of reading, writing, 

and computation. There are two types of wisdom--practical 

and theoretical. Practical wisdom refers to a person's 

ability to apply information and knowledge to the activities 

of daily life. Theoretical wisdom is the search for truth 

about the human situation and the world. Liberal educators 

have, generally, devoted most of their attention to the 

content of education. 

More recent expositions of the liberal tradition in 

education have acknowledged the place of science in the 

curriculum. 

Science and mathematics are essential to the education 
the world needs, for they are the basis of the 
technology that has been developed. But the questions 
about the uses to which science can and should be placed 
are philosophic questions which demand a broader 
education than a scientific education can provide." 
(Hutchins, cited in Elias & Merriam, 1984, p. 27-28) 

Progressive Education 

Progressive education has had a great impact on the 

concept of museums. The philosophical basis of progressivism 

is pragmatism. "During the 1820s mechanics' institutes were 

formed in the United States and Great Britain to provide 

technical training and a showcase for industry" (Danilov, 
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1982, p. 18). For example, the Franklin Institute, which was 

established in 1824, and was concerned with the development 

of the sciences and their practical applications, offered 

classes in subjects on the progress of science and technology 

and also organized an industrial exhibition. 

The progressive movement was an attempt to respond to 

social changes occurring as a result of mass immigration and 

industrialization. Progressive education emphasized 

vocational and utilitarian training, learning by experience, 

scientific inquiry, community involvement, and responsiveness 

to social problems. 'In this school of thought, education is 

not restricted to schooling but includes all of the 

incidental and intentional activities that society uses to 

pass on values, attitudes, knowledge, and skills. In the 

face of severe social, political, and economic upheavals, 

many individuals put great faith in the power of education to 

solve related problems. 

Revival of cultural emphasis on popular education did 

not escape the attention of the Academy of Natural Sciences, 

the Wadsworth Atheneum, and the Smithsonian Institution. 

"All three responded to the cultural needs, slowly giving way 

from their mainly professional stances of the 1840s, making 

more and more allowances for popular education" (Orosz, 1986, 

p. 322). This change brought the conflicting claims of 

professionalism and popular education into rough balance in 

the American museum world. Orosz called that balance the 
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"American Compromise." He stated that "by 1870, scholarly 

research and popular education had become fully accepted as 

equal goals of the American museum" (p. 11). 

Humanism and the Interactive Science Center 

Humanism is a broad philosophical point of view that 

holds sacred the dignity and autonomy of human beings. The 

emphasis of the humanistic educator, however, is not upon the 

works of the past or the values these possess. Instead, it 

is or the freedom and dignity of the individuals person. 

Simply stated, the goal of humanistic education is the 

development of persons who are open to change and continued 

learning, persons who strive for self-actualization, and 

persons who can live together as fully functioning 

individuals. As such, the whole focus of humanistic 

education is upon the individual learner rather than a body 

of information. 

Humanistic education is also student-centered. In this 

orientation the teacher does not necessarily know best. 

Arbitrary curriculum and methodological decisions violate 

students' abilities to identify their own learning needs. 

Humanistic education places the responsibility for learning 

with students, who are free to learn what they want to learn, 

in a manner desired by the learner. The teacher's (curator) 

role in humanistic education is to create the condition 



22 

within which learning can take place. Humanistic educators 

view the act of learning as a highly personal endeavor. 

"Perception" is a key concept in humanism, for it 

explains behavior. Individuals' overt behavior and 

attitudes, feelings, beliefs, and values are all products of 

their personal perceptions. Perception is an important 

concept in humanistic thought and bears upon the notion of 

learning. Because individuals differ, their perceptions are 

selective and their self-concepts vary. Therefore, most 

effective learning takes place in discovery. Learners are 

encouraged to bring all their uniqueness to a situation or 

problem, grapple with it, and, in so doing, discover or learn 

whatever is most meaningful. 

The importance of perception, self-concept and self-

actualization has been emphasized by 20th century 

psychologists. At the same time, science and technology 

museums share the humanism concept of learning. Oppenheimer 

(1972), the founder of the Exploratorium--the prototype of 

science and technology centers in the second half of the 20th 

century, stated that "the theme of human sensory perception 

has provided a guiding over-all rationale for our planning of 

the Exploratorium" (p. 982). 

Perceptual phenomena intrigue children as well as adults 

and are impressive to both lay and professional persons. An 

individual's perceptions also provides a natural way of 

linking art and science because both influence the way in 
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which individuals perceive their environment. The study of 

the mechanisms of perception is uniquely appropriate for a 

science museum. 

Thus, humanistic education is a process, and "curriculum 

becomes a vehicle, [rather than] an end in itself for 

humanistic goals" (Elias & Merriam, 1984, p. 128) . The 

selection of content is subsumed under the goal of assisting 

learners to grow and develop in accordance with their needs 

and interests. Many science and technology museums today 

focus on the process of involving museum clientele in various 

ways. 

The Museum and Its Functions 

Historically, the first function of museums was that of 

collection, and collection continues to be the predominant 

reason for many museums' existence. The collections in 

museums reflect the belief that objects are important and 

that remains of human civilization are worthy of careful 

study. "Up to the Renaissance, collections could be 

categorized by their particular function: (a) economic hoard, 

(b) social prestige, (c) magic, (d) group loyalty, 

(e) collections stimulating curiosity and inquiry, and 

(f) art collections stimulating emotional experience" (Luca, 

1973, p. 145). 

At first museums attempted to present collections of 

curiosities with little attention to the way they were 



24 

viewed. However, as objects began to be classified, much 

like books in the library, museums became more than just 

storehouse. Taylor (cited in Luca, 1973) pointed out in a 

brief survey of the history of the museum's role in society, 

that the earliest public museum was the library and research 

center at Alexandria, Egypt. Wittlin (cited in Luca,1973) 

argued that it was not, however, until the founding of some 

of the chief European museums, such as the British Museum and 

the Louvre, that the basic of museum as we know them today 

was established. The creation of public museums was an 

expression of the 18th century spirit of enlightenment that 

generated enthusiasm for the equality of opportunity in 

learning (Luca, 1973). 

In the second period during the industrial revolution, 

the achievements of technology stimulated the creation of 

museums of applied sciences. Alexander (1983) indicated that 

"the industrial exhibition or world's fair . . . had great 

influence on the museum" (p. 11). The Great Exhibition in 

the Crystal Palace in London, in 1851, and the Paris 

Exhibition of 1889 dramatized the public's tremendous popular 

hunger for science and technological exhibits. The applied 

science museum in South Kensington, in London, opened in 1853 

using some of the materials of the Crystal Palace. The 

Moscow Polytechnical Museum, founded in 1872, the Deutsches 

Museum of Munich, organized in 1903, and the Vienna Technical 

Industrial Museum of 1918 all antedated similar efforts to 
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create science museums around the world for popular science 

education and represented attempts to portray the conquests 

of science using working models as well as a historical array 

of objects. 

In the third period since World War II, science and 

technology museums have de-emphasized historic objects and 

accentuated participatory exhibits for public science 

education purposes. This change can be attributed to a 

number of factors. The first is the fact that a tremendous 

increase in the number of such institutions was accompanied 

by a decline in availability of artifacts. Another factor 

was the shift from large national museums founded by 

governments and wealthy benefactors to smaller local and 

regional centers created by community groups. Even more 

important was the change in the purpose of the new science 

and technology museum. 

Rather than focusing on the past, most new institutions 

were more concerned with the present and the future. They 

sought to communicate current scientific and technological 

information to the public. Instead of collections of 

objects, they relied more heavily on constructed exhibits 

that were designed specifically for effective involvement and 

learning. Learner (1979) stressed that "the science museum 

is a unique educational institution which can effectively 

promote learning in an entertaining manner" (p. 2). 



26 

The orientation of functions for a science and 

technology museum is important because it influences the 

content, budget, and approach of the facility. It helps 

determine whether the emphasis is on collection or exhibits, 

whether curators and staff are hired, and whether most of the 

funds are used for public programs, and even influences the 

location, type of building, facilities needed, and so forth. 

However, "it is even more important to consider issues of 

meaning and commitment--what museums are and why and whom" 

(Cushman, 1988, p. 34). The founders are, therefore, often 

engaged in discussion about the purpose and value and meaning 

of museum. 

Definitions of Museums 

The many attempts that have been made to define museums 

range from over simplified dictionary definitions to those of 

the museum professionals. The best known of the latter are 

those by the International Council of Museum (ICOM) which, 

over the years, have included the following variations: 

[ICOM: 1951] Any permanent institution which conserves 
and displays, for purposes of study, education and 
enjoyment, collections of objects of cultural or 
scientific significance. (Flanagan, 1983, p. 12) 

[ICOM: 1958] A museum is a permanent establishment, 
administered in the general interest, for the purpose of 
preserving, studying, and exhibiting to the public the 
objects and specimens of cultural value: artistic, 
historical, scientific and technological collections, 
botanical and zoological gardens and aquariums etc. 
(UNESCO, 1958, p. 12) 
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[ICOM: 1971] The museum is an institution which exists 
to serve the community. It acquires, preserves, makes 
intelligible and, as an essential part of its function, 
presents to the public the material evidence concerning 
man and nature. It does this in such a way as to 
provide opportunities for study, education and 
enjoyment. (Hudson & Nicholls, 1975, p. vii) 

[ICOM: 197 4] A museum is a non-profit, permanent 
institution, in the service of society and of its 
development, and open to the public which acquires, 
conserves, researches, communicates and exhibits for 
purposes of study, education and enjoyment, material 
evidence of man and his environment. (Alexander, 1983, 
p. 3; Flanagan, 1983, p. 13) 

In the United States, a system of accreditation which 

established and applies minimal standards of museum operation 

was established in 1970. The American Association of Museums 

(AAM) defined a museum as 

An organized and permanent nonprofit institution, 
essentially educational or aesthetic in purpose, with 
professional staff, which owns and utilizes tangible 
objects, cares for them and exhibits them to the public 
on some regular schedule. (Swinney, 1978, p. 9) 

In 1984, the museum association adopted the following 

definition, which similar to that issued by ICOM in 1974: 

A museum is an institution which collects, documents, 
preserves, exhibits, and interprets material evidence 
and associates information for public benefit. 

(Heighton, 1987, p. 61) 

From these definitions and a review of the literature, 

it is apparent that three roles are filled by modern museums. 

First, museums, like libraries, can retain their traditional 

role as the conservator of the culture (Information 

Technology. 1983, p. 47). Second, museums can educate, but 

only as an adjunct to the school curriculum. The role of 
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museums is to act as a "visual extension of the textbook" or 

to "elaborate or relate topics that are not covered by the 

text" (Baker & Sellar, 1983, p. 71-72). The third role for 

museums is as independent educational institutions (Boggs, 

1977; Mead, 1970). 

Definitions of Science and 

Technology Museums 

For the UNESCO Regional Seminar on the Educational Role 

of Museums held at Rio de Janeiro, Brazil, September 7 

through 30, 1958, a fairly conservative definition was 

adopted for museums of science and technology. 

[Museums] (a) are primarily concerned with the whole or 
part of the field of science and technology; (b) are not 
always sharply distinguished from natural science 
museums, especially so far as biology, [and] the 
management of natural resources, etc. are concerned; and 
(c) lay stress on the latest developments of the studies 
concerned, whose past history is nevertheless outlined 
in so far as is appropriate and whose subject matter is 
very rightly dealt with in other categories of museums, 
such as history, regional and specialist museums. 
(UNESCO, 1958, p. 51) 

A fundamental definition of a science and technology 

center was developed by the AAM for use in accreditation. 

The association's definition of a science and technology 

center was 

An organized and permanent nonprofit institution 
essentially educational and scientific in purpose, with 
professional staff, open to the public on some regular 
schedule, which maintains and utilizes exhibits and/or 
objects for the presentation and interpretation of 
scientific knowledge. (Swinney, 1978, p. 12) 
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Key words used in the association's definition were 

defined further, as follows: 

Essentially education and scientific The center 

manifests its expressed responsibilities by knowledgeable 

utilization of exhibits and/or objects for improving public 

education and understanding of science and technology. 

Maintains The center maintains its exhibits and/or 

objects in good condition. Maintenance should assure that 

the exhibits function as designed, that accepted methods for 

their operation and security prevail, and that appropriate 

supplies and records exist. 

Exhibits and/or objects These serve primarily as tools 

for communicating what is known of the subject matter are 

instruments for carrying out the center's stated purposes, 

and reflect those purposes. The mode of presentation is 

substantially participatory in nature. 

Science and technology change rapidly as more 

discoveries and new findings are recorded. Another 

industrial revolution, which is now taking place, is based on 

advances in biochemical technology, microelectronics, and 

information technology. The Japanese philosopher Massuda 

coined the term "information society" for the post-industrial 

period which he claimed commenced in 1975 with full 

penetration of the electronic age worldwide. Massuda noted 

that "information and experience [have] replaced commodities 

as the basics of wealth" (cited in MacDonald, 1987, p. 213). 
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MacDonald claimed that the United States economy turned in 

favor of information and services (software) from industrial 

products (hardware). Persons in the information society draw 

their status from the experiences they have and the 

information they control rather than the objects they 

possess. Science and technology museums play a role in 

fulfilling the needs of the information society. 

Stankiewicz (1984) supported Danilov's definition of 

science and technology center as, 

An institution devoted to providing information on the 
past, present, and future that will facilitate 
understanding of problems of society, and aid the public 
in making decisions on local, regional, and national 
matters. (Stankiewicz, 1984, p. 17) 

Danilov's definition reflects the philosophy, political 

thoughts, and needs of the community before the end of the 

20th century. During this decade, science museums emphasized 

the problems of society. Templeton (1980) supported this 

emphasis with the statement, "Science museums are tools 

reflecting community needs and interest" (Finson, 1985, p. 

23) . 

Museums' Purposes 

Every science and technology museum has a purpose. 

Unfortunately, however, founders often mistakenly assume that 

a museum's purpose is obvious or generally understood and 

that there is no need for a statement of objectives. As 

Orosz (1986) observed, "1870 was the watershed year, before 
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that American museums were struggling to define their purpose 

and mission" (p. 390). A clearly defined concept or purpose 

is the "take off point" in starting and operating a science 

and technology museum. 

In general, the purpose of science and technology 

museums is to further public understanding and appreciation 

of science and technology. Linvit, president of the 

International Committee of Museum of Science and Technology 

(CIMUSET), in a meeting on December 1-5, 1987 at the Center 

for Educational Museum in Bangkok, Thailand, stated that: 

"The museums of science and technology are working for a 

better understanding of the role science and technology has 

played and plays in the development of modern society" (The 

Center for Educational Museum, 1987, tape 1). 

In this section, a variety of museums' purposes and 

objectives are examined in an attempt to clarify how science 

and technology museums are operated and to answer questions 

related to what museums are, why they are needed, and for 

whom they are designed. The following institution purposes 

or objectives, have been reported by various museums. 

The motto of American Museum of Natural History, one of 

the first museums to define its purpose, is "For the people, 

for education, for science" (Orosz, 1986, p. 394) . The motto 

of the Smithsonian is "The Smithsonian Institution brings to 

life the nations' cultural, social, scientific, and artistic 

treasures and heritage" (Bates, 1987, p. 3). 
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The Center of Science and Industry in Columbus, Ohio, 

uses a short statement to explain its purpose: 

COSI strives to provide an exciting and informative 
atmosphere for those of all ages to discover more about 
our environment, our accomplishments, our heritage, and 
ourselves. We hope to motivate a desire towards a 
better understanding of science, industry, health, and 
history through involvement in exhibits, demonstrations, 
and a variety of exhibits and experiences, COSI is for 
the enrichment of the individual and for a more 
rewarding life on our Planet Earth. (Center of Science 
and Industry, Columbus: Annual Report 76/77, p. 1 cited 
in Danilov, 1982, p. 70) 

At the Science Museum of Minnesota in St. Paul, "Policy 

Guidelines" are use to communicate the purposes of the 

museum: 

We have established a goal of developing a nationally 
recognized institution for the purpose of interpreting 
the discoveries and insights of science for the general 
public and for identifying, collecting, protecting, and 
interpreting objects of scientific significance for 
future generations. In this endeavor, we believe the 
Science Museum will share the pride Minnesotans have in 
their other great cultural institutions and win a 
comparable following, probably even a much larger one 
because of the broad public interest in science and its 
social implications today. ("Policy Guidelines", Science 
Museum of Minnesota, St. Paul., Oct. 20, 1978, p. 1 
cited in Danilov, 1982, p. 71) 

In Japan, the activities of three science and technology 

centers in Tokyo, Nagoya, and Osaka are influenced by the 

purpose of the industrially oriented Japan Science Foundation 

which is 

to contribute to the improvement of the standard of 
science and technology in Japan by carrying out in an 
integrated and efficient manner various activities 
concerning the promotion of science and technology. 
(Japan Science Foundation, 1964, p. 3 cited in Danilov, 
1982, p. 73) 



33 

To establish the Nagoya Municipal Science Museum in 

1962, the following list of purposes of the museum was 

approved by the City of Nagoya: 

Exhibiting materials and apparatuses on science and 
technology projecting the movement of celestial bodies 
by a planetarium and providing guidance in astronomical 
observations; operating a science library and presenting 
various research meetings lectures, and motion pictures; 
conducting research on science and technology and 
publishing scientific materials; cooperating with other 
institutions to spread and promote scientific knowledge; 
and arranging other programs and undertakings recognized 
as necessary by the mayor. (Nagoya Municipal Science 
Museum Ordinance, 1962 cited in Danilov, 1982, p. 73) 

The purposes of the Ontario Science Center, which 

functions as an agency of the Province of Ontario government, 

are as follow: 

A primary aim of the center for youngsters is to 
stimulate interest in science and technology through 
greater perceptual awareness. For persons of all ages, 
the Center's concern is to show how the application of 
science and technology affects their lives and their 
environment for better or for worse. ("Facts About the 
Ontario Science Centre," p. 2 cited in Danilov, 1982, 
p. 83) 

In 1979, the French government approved plans for what 

is currently known as the National Museum of Science, 

Technology, and Industry of the Park of la Villette. The 

purposes of the museum are to 

show the world what French science and technology [are] 
capable of achieving, in the process encouraging 
enthusiasm for science among the nation's school 
children. . . . to combat a distrust of science that 
appears to be growing among the general public and 
bridge what [is] perceived as a dangerous gap between 
France's traditional literacy culture and the new 
culture of science and technology. (Dickson, 1983, v 
83 6) , , y. 



34 

Museum Objectives 

A list of specific objectives can serve as a road map 

for the founders, the governing board, the staff, and others 

in building, programming, funding, hiring, planning and 

maintaining an institute which reaches its goals. Theo 

Stillger, general director of the Deutsches Museum in Munich, 

stated that 

The objectives of a museum of science and technology 
[are] as different as the needs of the target groups for 
which they [are] intended. Each museum has its own 
history which it cannot and must not deny; each country 
and each educational system raises different questions 
for which the museum of science and technology must 
provide an answer, (cited in Danilov, 1982, p. 70) 

The Museum of Science and Industry in Chicago, America's 

largest and most popular science and technology museum, has 

the following specific list of objectives: 

1. to further public understanding of science, 
technology, industry and medicine; 

2. to explain scientific principles, technological 
applications and social implications in an informal and 
enjoyable manner; 

3. to preserve and interpret the nation's 
scientific, technological, and industrial heritage; 

4. to acquaint young people with careers in 
science, engineering, industry, medicine and related 
fields; and 

5. to present other appropriate cultural programs 
of general interest. (Museum of Science and Industry, 
1981, p. 1 cite in Danilov, 1982, p. 71) 

The Maryland Science Center, which opened in Baltimore 

in 1976, is a division of the Maryland Academy of Sciences. 

The academy's objectives which were affected by a parent 

organization, were to (a) promote the advancement of science, 
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(b) encourage public interest in and understanding of 

science, (c) conduct an active program in science education, 

and (d) serve as a central focus of scientific activities, 

both professional and amateur in the State of Maryland (cited 

in Danilov, 1982, p. 72) . 

Objectives of Science and Technology Museums in Developing 
Countries 

International organizations such as UNESCO, ICOM and 

CIMUSET have a great impact on science and technology museums 

around the world--especially in developing countries--by 

providing a range of management, professional, and fiscal 

support. The objectives for science and technology museums 

set by these organizations are as follow: 

The responsibilities of a science and technology museum 

listed at the seminar at Rio de Janeiro, Brazil, in 1958 are: 

(a) to bring before a wide public the most recent 
advances of science and technology in the industrialized 
countries, and to show them against their historical 
background and in relation to basic scientific laws and 
methods; (b) to show that the advancement of applied 
science is dependent on the progress of pure science; 
(c) to honor great inventors while focusing attention on 
the depth they owe in their discoveries to other people; 
(d) to encourage young people to become inventors and 
technicians; (e) to make a contribution towards the 
teaching of the subjects they deal with and training of 
their staff; (f) to develop critical faculties and the 
spirit of free inquiry; (g) to help to show that 
improvements in the standard of living are everywhere 
dependent on scientific and technical progress; and 
(h) in general, to help people to adjust to the 
expansion of industrial civilization without detriment 
to human rights and man's cultural heritage. (UNESCO, 
1958, p. 51) 
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The participants of a symposium on the educational and 

cultural role of museums which was organized under the 

auspices of ICOM in Paris, on November 23-27, 1964, 

identified the following tasks of science and technology 

museums: 

1. As far as visitors from schools and universities are 

concerned, the museum's responsibilities are (a) to give an 

illustration, sometimes with demonstrations of traditional 

teaching in science and technology, and (b) to encourage them 

to pursue careers in science, engineering, industry, medicine 

and related fields. 

2. As far as adults are concerned, museums are (a) to 

give information on modern science and modern technology; 

(b) to contribute to the further professional training of 

workers; and (c) to give help to workers who are changing 

their profession. 

3. In order to be fully effective, museums must use the 

latest techniques of display and should allow visitors to see 

the working components of the apparatus displayed so that 

they can be used for practical work for school groups. 

Finally, museums can organize scientific and technical clubs, 

to encourage children to take up science and technology as a 

profession. 

Differences in circumstances in developed and developing 

countries often affect the objectives of science and 

technology museums. Amalendu Bose, retired director of the 
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National Council of Science Museums in India, suggested that 

"the objectives of a science museum in a developing country . 

. . differ markedly from that of a developed country. It is 

necessary to appreciate the socioeconomic background of 

developing countries and the cultural moorings of their 

people" (cited in Danilov, 1982, p. 72). 

At the ICOM symposium in Paris, November 23-27, 1964, 

the following major specific tasks of museums in developing 

countries were suggested: 

(a) to arouse awareness of the need for a knowledge of 
national cultures and traditions, (b) to contribute to 
cultural development by means of the visual nature of 
museum teaching, (c) to teach the public about culture 
in other parts of the world, [and] (d) to teach the 
elements of contemporary industrial and technical 
civilizations while respecting local cultures. 
(Zetterburg, 1969, p. 48) 

The outcomes of the 1978 International Meeting on the 

Planning of Museums of Science and Technology in Developing 

Countries in Manila included the following list of objectives 

for science and technology museums: 

(a) to show the indispensability of science and 
technology; (b) to stimulate interest in science and 
education so that, in the future, more and more people 
may be attracted to science, engineering, and research; 
(c) to show the application of science and technology in 
industry and for human welfare; (d) to encourage 
creative talent in the younger generation; (e) to 
disseminate scientific and technological knowledge among 
citizens of different ages and educational levels; [and] 
(f) to demonstrate the importance of technical 
achievements along with the advancement of science and 
technology (cited in Danilov, 1982, p. 69). 
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Museums as Educational Institutions 

Museum education and traditional schooling are similar 

and different in many ways. In terms of similarities, both 

schools and museums are educational environments where an 

array of messages is displayed. They require literacy for 

full participation. Moreover, they share an interest in 

preserving values, traditions, and systems. They are 

concerned with the past and future, and reflect community 

needs. 

In terms of differences between schools and science 

museums, education in schools depends on teachers. Schools 

treat learners in classes divided by age. They follow 

prescriptive schedules and curricula and requires attendance 

by law. They use testing and grading systems. Schools rely 

more on textbooks and lectures and less on objects and 

experience. Contrary to school education, museum education 

involves individual learning and accepts a diversity of 

learners. Museum learning occurs in an unstructured, free-

choice environment where the curriculum is not directed or 

strong sequenced. It is part of lifelong education; its 

contents and messages attend to human beings across the life 

span. Museum do not require attendance by law. In addition, 

museums emphasize objects and experiences in the world 

outside. Those visiting museums, "are free to come and go at 

will, exploring the exhibits at their own pace and according 

to their interests" (Booth, Krockover & Woods, 1982. p. 6). 
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The roles of museums in education include six areas of 

effort: 

1. to get people to observe, to interest 
themselves in demonstrations, and to make a synthesis of 
what they see; 

2. to carefully select methods of exhibiting (to 
give maximum efficiency); 

3. to establish respect for and understanding of 
the past and offer encouragement to creative progress in 
the future; 

4. to center materials on the interpretation of 
their functions in everyday life today; 

5. to provide first quality exhibits; and 
6. to employ education officers on the staff. 

(Finson, 1985, p. 27) 

Their & Linn (1975) however, agreed that "visitors are 

not attracted to a science museum to learn facts, they come 

to find out about new interesting phenomena" (p. 4). Miles 

emphasized that visiting a museum is a purposeful activity, 

and that even though visitors draw a distinction between 

learning and leisure, they value visiting museums principally 

for the qualities of the exhibitions (Miles, 1986, pp. 78-

80) . 

Additionally, Beer (1985) pointed out that "It is 

unnecessary for education to be the institution's primary 

goal, because it is reasonable to assume that participants 

can gain knowledge without having learning as their first 

priority" (p. 119). Beer stressed that, museums' curriculum 

should emphasize content, materials, and processes of 

learning. 
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The Museum and Its Visitors 

Museum visitors are a diverse group of individuals who 

cannot be approached by the same methods. Children come to 

museums with relatively unstructured perceptions. By 

contrast, when adults come to museums, they already have 

relatively stable perceptions. In other words, children who 

visit museums are taught while adults, if taught at all, must 

be untaught and rethaught. Visitors also come with a variety 

of interests and learning styles which make it difficult to 

anticipate the strategies that might appeal to them. 

Three questions which youth and adults may ask before 

committing their free time to something connected with 

science include the following: (a) Is it entertainment? 

(b) Is it going to help me earn more money and thus 

contribute to improving my quality of life? and (c) Is it 

going to improve my health (UNESCO, 1983, P. 14)? 

Visitors who visit museums have demands on their time; 

they need both entertainment and learning that is different 

from television, sports, or other activities. Alberta P. 

Sebolt, Director of Museum Education at Old Sturbridge 

Village, Sturbridge, Massachusetts, described museum 

educators' task as organizing "effective learning experiences 

for diverse audiences. To do so, we need to know more about 

the objectives, motives, background and age-group 

characteristics of our visitors" (cited in Nichols, 1984, p. 

92) . 
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Visitors play a significant role in the success or 

failure of museum programs. Mahmoud Mesallan, founding 

director of the Museum of Science and Industry in Cairo, who 

discussed the difficulties of attracting the public to 

museums, noted that about 2,000 people visited the museum on 

its first day, but after that the total dropped to only 300 a 

month. Mesallan pointed out that one failure of the museum 

was that its "exhibits were built to interest those who 

designed them and did not meet the needs of the different 

sectors of the public" (cited in Hudson, 1977, p. 80). It is 

important that museum educators separate and approach 

differently their work with adults and with youth. In fact, 

museums might do well to separate their educational division 

into one for youth and one for adults. 

Beer (1985), who considered museum visitors' activities 

an important element, cited Nielson's statement that 

"studying visitor reaction to the educational experience 

within the museum is a very necessary first step in 

evaluating the extent of fruition of museum educational 

effort" (p. 122). 

A study of visitors' behaviors could reveal important 

activity patterns (DeMouthe, 1990). Curators and visitors 

have a variety of goals for the museum experience. Curators 

want visitors to have a good time and to satisfy their 

curiosity about science and technological knowledge that 

impacts their life. The goals of visitors are related to the 
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time they spend at displays but not to the number of 

activities they engage in at the displays. To gain insight 

and to provide visitors with information they need, it may be 

advantageous to step outside the museum structure and observe 

visitors in other settings, such as a supermarket, a shopping 

mall, a sporting event, or an amusement park; which may 

provide an understanding of how individuals make choices. 

Such information can then be applied to museum exhibitions 

without changing the basic ideology of museums (Beniger & 

Freeman-Harvey, 1987). 

To increase the number of visitors to museums, the 

following questions need to be answered: What do visitors 

need to know? Is visiting a museum with a prior knowledge of 

exhibits "fun" or "frustration and boring"? What do visitors 

expect to see? How do visitors spend their time in museums? 

and How do visitors use their leisure time? 

In recent years, the home has become very much a focus 

for passive leisure activities. Only five free-time 

activities take up a significant amount of leisure time: 

television/video; reading; hobbies; playing with children; 

and shopping. Four of these occur at home, and the fifth 

(shopping) will soon be possible from the armchair. So, how 

many and which leisure-consumers visit museums as part of 

their away-from-home leisure? In a study by Tyrrell (1988) 

only 29 % of the respondents reported that they spent their 

leisure time visiting museums (p. 207). The major reasons 
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for individuals' choices of leisure activities include lack 

of money, location, safety, convenience, and service. Thus, 

in addition to developing exhibits to attract visitors, it 

may be essential to bring museums to the visitors. A 

traveling exhibit is one choice. The use of media television 

or video to motivate visitors to visit museums and to provide 

science and technological education is also needed. 

Exhibits and Programs 

Exhibits as a Communication Vehicle 

Most experiences in museums are provided through 

exhibits. Cameron (19 68, cited in Kubota, 1985) was among 

the first to view exhibits as unique communication vehicles 

and visitors as an integral part of a special communication 

system. Cameron, proposed the following four basic elements 

that are necessary to communicate: (a) the source of the 

message, (b) the message, (c) the medium through which the 

message is transmitted, and (d) the receiver of the message 

(p. 9). 

Hudson (1977) suggested that a wise museum staff 

communicates with its public in every possible way, by the 

atmosphere which it creates, by sensible use of all the 

modern media, by forging links between itself and the 

immediate community, and by understanding and using the 

language of its political and social attitude. In a broad 

sense, museums success might depend on the way information is 
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integrated into its exhibitions. Is it reasonable to attempt 

serious communication of substantive ideas, concepts, and 

values to the public? Hudson (1977) stated that 

communication as an abstract concept is meaningless in the 

museological context. One can only try to communicate 

something to a person. It is reasonable, therefore, to ask 

museum curators the following three questions: (a) What are 

you attempting to communicate? (b) With what kind of people 

do you want to communicate . . . ? and (c) How do you 

measure your success or failure (p. 77)? 

The first question concerns the goals, contents, and 

techniques that are most appropriate to achieve the goals. 

The second question defines visitors in terms of age, 

background experience (novice or experts), and behavior 

(readers or doers). The third is the principle of 

evaluation. 

The importance of these elements was stated clearly in 

an "Interpretation from the Non-Educator's Point of view: A 

Transcription of a Panel Discussion" held on February 16, 

1978, at the Smithsonian Institution. Carl Scheele (curator, 

cited in Nichols, 1984) suggested that as the primary 

creators of exhibits, curators determine the content and 

thrust, and govern the selection of artifacts and other 

elements in the displays. Cooperation among the collections 

staff, the education staff, designers, and technicians is 

necessary to deliver the key elements in an effective 
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exhibit. Richard Randell (director, cited in Nichols, 1984) 

also emphasized that the educator should comprehend how did 

different groups of people learn. 

A seminar held in 197 6 at the Museum of the City of New 

York, was concerned with the ways, means, and values of 

museum communication with the viewing public. The new 

context within which museums are required to operate is that 

of participating museum. Participating museums accept the 

touching of objects as normal and recognize that 

understanding through the ear is a different process from 

understanding through the eye, but is equally valid. "The 

man or the child, who lives in an oral world, that is when 

the primary method of communication is by mouth to ear, lives 

at the center of a sphere where communication comes into him 

simultaneously from all sides, banging at him" (Hudson & 

Nicholls, 1975, p. x). 

Science and technology museums have introduced a new 

phase of visual education in which they assume greater 

responsibility for public awareness and understanding of 

science and technology. It is important to recognize that 

museum visitors who become directly involved in the museum 

visit through the use of senses are more likely to develop 

their rational powers. Development takes place because the 

visitors must actually collect and classify data, synthesize 

answers to questions based upon the data, and ultimately take 

a stand on questions based upon what they truly believe. In 
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this type of learning situation, visitors develop their own 

rational powers and simultaneously developed and 

understanding the content involved (Booth et al., 1982). 

Museum visitors also learn how to find information that 

they do not have and increase their confidence in their 

abilities to inquire. In short, museum visitors learn how to 

learn, which is the ultimate goal of museum education. 

It is largely their exhibit philosophies that separates 

science and technology museums from traditional museums. 

Most museums are collection-oriented and have objects of 

intrinsic value as the focal point of their exhibits in 

motivating visitors to visit. Science and technology 

museums, on the other hand, minimize collections of objects. 

They have broken the museum shackles of the past in their 

efforts to become more effective instruments of public 

science and technological education. Certainly exhibits' 

content is one of their main concerns. Danilov (1982) 

explained that "an exhibit's content is far more significant 

than an exhibit's design; yet, from a practical standpoint, 

exhibit design is just as crucial in attracting the viewer 

and communicating the information" (p. 200). 

Exhibit Contents 

For this study related literature was reviewed from a 

variety of science and technological museums and institutions 
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in order to provide a working base for exhibit planners for a 

provincial science museum in Thailand. 

Classification of Contents "Science and technology have 

been bedfellows for some time and the world is growing 

accustomed to treating them together, often even as one" 

(Stever, 1970, p. 1). The effort to identify various 

classification systems for science and technology were 

investigated. 

Hudson and Nicholls (1975) classified museums into six 

groups: (a) the arts, (b) the sciences, (c) industry and 

technology, (d) history, (e) education and social control, 

and (f) leisure and entertainment. The subject components of 

the science group include (a) geology, mineralogy, and 

paleontology; (b) mathematics, physical sciences, geography, 

and exploration; (c) biology, zoology, and natural history; 

(d) botany; (e) anthropology and ethnology; (f) medical 

sciences; and (g) aeronautics. The subject components of the 

industry and technology group include (a) agriculture and 

horticulture; (b) food and drink; (c) fishing and hunting; 

(d) forestry; (e) mining, quarrying, and oil; 

(f) manufacturing, handicrafts, and business; (g) engineering 

and technology; (h) transport; (i) communications, including 

postal services; (j) textile, clothing, costumes, and 

hairdressing; (k) printing and photography; and (1) clocks, 
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watches, and instruments, including weighing and measuring 

equipment. 

ICOM in collaboration with the UNESCO Division of 

Cultural Heritage, and the UNESCO National Commission of the 

Philippines in 1978, presented a list of suggestions for 

special exhibits in science and technology centers. Exhibits 

in the following areas were suggested: mathematics and 

geometry, astronomy, motive power, electrotechnic gallery or 

hall of electricity, transport, chemistry, oil industry, 

metallurgy-mining, architecture and construction, food 

production and conservation, atomic energy, general physics, 

mechanics, hydraulics, thermo-dynamics, aerodynamics, 

acoustics, optics, biochemistry, geology and atmosphere, 

biology and health, and industry and crafts (Bindocci, 1983). 

The Library of Congress classification system, which was 

designed to be a practical classification of books in the 

Library of Congress, groups book by subject. The system 

includes 17 basic schedules on technology: (a) technology 

(general); (b) general engineering and civil engineering; 

(c) hydraulic engineering; (d) environmental technology; 

(e) highway engineering; (f) railroad engineering and 

operation; (g) bridge engineering; (h) building construction; 

(i) mechanical engineering and machinery; (j) electrical 

engineering; (k) motor vehicles; (1) mining engineering; 

(m) chemical technology; (n) photography; (o) manufacturing; 

(p) handicrafts; and (q) home economics (Wynar, 1976). In 
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comparison the list endorsed by the Committee on Science and 

Technology Information of the U.S. Federal Council for 

Science and Technology, consists of 22 major subject fields: 

(a) aeronautics; (b) agriculture; (c) astronomy and 

astrophysics; (d) atmospheric sciences; (e) behavioral and 

social sciences; (f) biological and medical sciences; 

(g) chemistry; (h) earth sciences and oceanography; 

(i) electronic and electrical engineering; (j) energy 

conversion; (k) materials; (1) mathematical sciences; 

(m) mechanical, industrial, civil, and marine engineering; 

(n) methods and equipment; (o) military sciences; (p) missile 

technology; (q) navigation, communication detection and 

counter measures; (r) nuclear science and technology; 

(s) ordnance; (t) physics; (u) propulsion and fuels; and 

(v) space technology. 

The Standard Industrial Classification System, developed 

by the Office of Management and Budget of the U.S. Department 

of Commerce in 1971 is the standard classification system 

used by most branches of the U.S. Government (Bindocci, 1983, 

p. 23). The classification system consists of 12 major 

groups: (a) agriculture, forestry, and fisheries; 

(b) mining; (c) construction; (d) manufacturing; 

(e) transportation; (f) wholesale and retail trade; 

(g) finance; (h) business and repair services; 

(i) entertainment and recreation services; (j) recreational 
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services; (k) professional and related services; and 

(1) public administration. 

Skolimowski (1970, p. 35, cited in Bindocci, 1983, 

p. 16) identified five concepts of technology. Each concept 

is broadened by the other and encompasses the previous. The 

five conceptions are (a) totality of all man-made tools, 

(b) their use and function, (c) material products resulting 

from the application of their function, (d) social impact of 

the products, and (e) the influence of the technological 

change in the line of particular individuals. 

Bindocci (1983) studied the identification of technology 

content for science and technology centers using a Delphi 

panel. As a result of the study, 73 foundation technical 

developments were accepted and classified into the following 

four categories: (a) transportation, (b) communication, 

(c) production, and (d) health-medicine and other. 

The classification system used by the Department of 

Science and Technology, within the Museum of American 

History, consists of a rather broad system of classification. 

The categories include (a) electrical, mechanical, and civil 

engineering; (b) medical science; and (c) physical science 

and transportation. 

The classification systems for science and technology 

are devised according to the nature of the item to be 

classified and the goal of the individual creating the 

classification system. The broad view of classification 
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illustrated in the system described can be used to provide an 

insight for museum staff and those who have authority in the 

selection of the contents. The contents should relate 

directly to a museum's objectives and should be relevant to 

the museum's community's needs. 

Exhibition Themes 

Science and technology museums deal with a variety of 

content areas. Science and technology museums reveals a 

concern for public awareness of science and technology. 

However, there is no standard or general agreement on what 

should be exhibited to represent the knowledge area of 

science and technology. Danilov (1982) suggested that the 

content of exhibits in a science and technology museum should 

be based principally on the center's objectives and resources 

and the community's need and support, which should be 

determined at the inception of any science and technology 

museum. 

Bonnie Van Dorn (cited in Bindocci, 1983), Executive 

Director of the Association of Science and Technology 

Centers, noted that developing museums frequently ask for 

assistance in planning all aspects of their institutions. 

Certainly exhibit content is one of their main concerns. 

Frequently, new museums express several criteria that they 

feel are important to consider: 
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(a) a balance of content from different science 
disciplines or fields of technology development; 
(b) the most important topics historically that 
impact science and technology today; (c) topics 
that will be appealing to corporate funders; 
(d) topics of special local interest to museum 
visitors; (e) content that will be of the most 
practical educational value; (f) topics that best 
lend themselves to interpretation through 
interactive, hands-on exhibits that highly motivate 
the visitor, (p. 127) 

Wittlin (1970) suggested that "two basic questions may 

help in establishing priorities among topics in museums: How 

relevant is the subject matter or its presentation to man at 

this time of his history? and Does the topic lend itself to a 

message based mainly on objects?" (p. 207) Wittlin suggested 

that from these two basic questions we can illustrate the 

effects of the environment on the socioeconomic life of human 

beings and can the exhibit facets of the population explosion 

on earth and on food production. How is religion, economics, 

politics, history, education, or any other aspect of 

civilization related to an individual's confrontation with 

the mores of his or her day? Exhibits of this kind can help 

us to better perceive the continuities of human existence 

beyond the brief span of individual lives, as well as changes 

in rationality and in humanness--be they progressive or 

retrogressive. 

The staffs of nanny contemporary museums, who are more 

aware of the needs of visitors, strive to attract them and 

provide them with more information. One aspect of this 

effort is- the choice of exhibition topics which often shift 
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emphasis from a traditional subject matter (physics, 

chemistry, astronomy, geology, biology, or mathematics) to 

issues of special relevance to a particular time. "Another 

new emphasis in exhibits is that on the theme of man as a 

frail being in a fragile environment. This interest has led 

to a wider perspective of life on earth than that of old-

fashioned exhibits" (Wittlin, 1985, p. 639). 

Postman (1990) described museums as a definition of 

humanity. Museums are the answer to a fundamental question: 

What does it mean to be a human being? He stated that: 

For as I see it, that is best that helps to free a 
society from the tyranny of a redundant and 
conventional vision--that is to say, from the 
tyranny of the present. Museums should be 
thermostats of culture, for it is essential to the 
survival of any culture that it maintain a dynamic 
balance in its symbolic environments. And to 
achieve that, its educational institutions must 
provide what its economic, political, and social 
institutions are failing to provide, (p. 58) 

Museums should communicate or dialogue with their 

community. They should tell us what we once were, what is 

wrong with what we are, and what new directions are possible. 

A good museum always directs attention to what is difficult 

and even painful to contemplate. For example, the American 

Museum of Natural History celebrated its centennial with the 

exhibit, "Can Man Survive?" Old Sturbridge Village presented 

three basic program topics: (a) Individual and Cultures: 

Coming of Age; (b) Technology and Economic Change: Choosing 
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(a) physical science gallery include solar radiation, energy, 

nuclear power, automotive engineering, communication and 

information systems, time, and universe; (b) in the life 

sciences gallery include cell, human birth, genetics, 

evolution, ecology and population; and (c) in the special 

exhibits gallery include waves, light, sound, fluidics, and a 

young scientists' corner (Bhathal, 1982). 

Exhibition for Villagers 

In order to prepare individuals for the future and for a 

better life, children should be encouraged to attend schools 

and institution of higher education. However, many children 

in Thailand have missed that opportunity and are completely 

illiterate or have very little education. These individuals 

are an important part of the economic development of the 

society. Therefore, science and technology museums as an 

educational service, should be devoted to assisting them. 

If villagers are to be healthy and strong, they need to 

know about diseases and carriers of disease--which of course 

affect production. Farmers need new ideas about farming, 

irrigation, drainage, pest control, cattle raising, and 

fertilizers. Fishermen need to know more about the sea, the 

weather, the behavior and habits of fish, and new fishing 

methods and techniques. Workers need to know more about 

machines--how to use them and how to protect themselves from 

their dangers. Exhibits for these groups must be closely 
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work and Making a living; and (c) Citizenship and Democracy: 

Finding Community. 

The Norsk Teknisk Museum, a science and technology 

center in Oslo, Norway, is concerned with one specific task. 

This task is to popularize technology and to show how 

machines and technical devices operate and how their function 

depends upon the laws of nature. Thematic gallery exhibits 

include: (a) man's basic needs of food, clothing, dwellings, 

heat, and show how technology in its various stages has 

helped to fill these needs, and how trading made 

specialization work possible; (b) the importance of 

communication; (c) various techniques of transportation and 

their influence on changes in society and our world today; 

(d) exploitation of natural resources, raw materials and 

various forms of energy; (e) the relationship of various 

forms of energy and adoption; (f) the dependence of society 

on refining raw materials and energy; and (g) the need for 

technological development (Lindveit, 1975, cited in Bindocci, 

1983). 

Exhibits at the Singapore Science Center are built 

around two main ideas, energy and life. Singapore is 

building a monumental science museum in an ecological 

preserve, thus linking physical and life sciences. The 

museum has three main galleries: physical sciences, life 

sciences, and special exhibits. Exhibit themes is the: 
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related to their needs in order to help them increase 

production. 

To help Thai villagers increase the productivity of the 

land and farmers' income, Hassan's (1973) list of exhibitions 

for farmers in Egypt should be included. These include 

(a) new methods of irrigation and their advantages over the 

old, (b) the exact amount of water needed in a specific area 

for a specific crop, (c) the importance of drainage for 

desalting the land and the advantages of covered drainage, 

which increase the area available for cultivation and 

diminishes risks of infection, (d) the importance of dams for 

storing water, (e) the importance of fertilizers--kinds, 

samples, where and when they are used, (f) best methods of 

storing crops, (g) collection of insects which attack plants 

and damage crops, (h) samples of chemicals used in insect 

control, (i) collections of local birds which feed on 

destructive insects and are friends to farmers, (j) other 

collections of birds which cause damage and instructions on 

how to protect crops from them, (k) samples of seed 

varieties, and information about their yields and abilities 

to resist fungi, (1) information about cross-breeding to 

produce new and better varieties of animals, (m) varieties of 

poultry and cattle, and the advantages of each, (n) diseases 

that may attack farm animals, methods of protection, 

(o) healthy accommodations for poultry and cattle raising, 

(p) bees as honey producers and carriers of pollen to 
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increase plant productivity, and (q) use of plant and animal 

waste. 

Another recent and crucial problem in Thailand is 

deforestation. The Thai government has tried to solve this 

problem by providing information to the Thai people and 

businessmen involved in logging in order to discourage the 

improper cutting of trees and to initiate planting cycles. 

However, their plans have not yield good results. In 1989, 

sudden floods in the southern part of the country killed more 

than 100 persons. Most experts believed that the floods 

occurred as a result of deforestation and because of improper 

knowledge of forestry by the Thai people in general and 

especially by businessmen. Hudson and Nicholls (1975) noted 

that "Thailand earns its living from the production of 

timber, especially teak, rice and minerals. However, its 

museums tell us a good deal about minerals, something about 

rice and nothing about forestry" (p. 424) . This lack of 

knowledge may cause businessmen to think of themselves rather 

than of the good of the nation. 

The following forestry topic should be exhibited and 

demonstrated in a science and technology museum to provide 

information to meet the immediate needs of the Thai society, 

especially local people. In relation to forestry in general, 

the formation, maintenance, cultivation and exploitation of 

forests should be included. In relation to the economy of 

forestry,.topics such as forestry management, working plans 
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for the advance determination of cutting and planting cycles, 

and yield per cycle, should be included. In relation to 

silviculture, information regarding cutting methods to 

improve the cutting and thinning of trees, and forestation 

should be given together with information about 

reforestation. In addition to the major topics in forestry, 

exhibits should concentrate on subtopics such as seed 

collection, nursery practice, diseases, pests, land 

utilization, increased plant productivity, and logging, 

sorting, and transporting lumber. The most significant need 

is for information discouraging the devastation of the 

environment and the exploitation of forestry. 

Activities and Education Programs 

Museums of science and technology are now available in 

many countries. These museums have evolved very far from 

their traditional role as collections of exhibits and are now 

out-of-school science centers for diverse types of 

activities. 

"Science clubs, which have been defined as voluntary 

associations of persons interested in the promotion of some 

aspects of science and technology through experimentation, 

observation, and discussion" (Ghose, 1982, p. 21). Today 

science clubs are an important component of the formal and 

nonformal educational system of almost all countries. When 

science clubs were first established, in Asia, many educators 
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viewed them as imported luxuries. In several instances this 

criticism was at least partially valid because during these 

early years many science clubs were mere copies of their 

counterparts in the West and had no relevance to the 

realities of the environment in developing countries. 

In the 1960s, however, a significant trend began to 

emerge in the planning of the objectives, contents, and 

implementation of science club activities. Science clubs 

were almost exclusively attached to schools as extra 

activities for students. Science clubs organized outside of 

schools, as well as science clubs organized in rural areas by 

members of rural communities, began to appear on the 

educational scene. 

Bangladesh actively develops the use of science clubs in 

Asia. The museum of Science and Technology in Decca 

functions as a center for the promotion and assistance of 

out-of-school science education throughout Bangladesh. It 

assists several hundred science clubs which are now 

functioning in the country and organizes science fairs, 

symposia and seminars and popular science lectures in many 

remote areas of the country (Ghose, 1982, pp. 24-25). Before 

1971, there were very few science clubs in Bangladesh. After 

the establishment of the Bangladesh National Museum of 

Science and Technology in Decca, an increasing numbers of 

younger people spontaneously formed science clubs out of 

their own initiative. The number of science clubs in various 
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areas of the country in 1982 was at about 250 clubs, compared 

with a dozen in 1977. 

The Bangladesh National Museum of Science and Technology 

has played an important role in encouraging the science club 

movement. One of the main aims and objectives of the 

museum's project is to "co-ordinate, encourage, and help the 

science club movement in the country" (Islam, 1982, p. 41). 

The museum's functions are to "serve as a center of 

activities for science clubs and allied organizations or 

individuals to help develop their creative genius and 

preserve and display their innovation" (Islam, 1982, p. 41). 

Some clubs even have their own publications, and almost all 

have their own small workshops and libraries. All of the 

science club guides are voluntary workers. Elderly teachers, 

research workers, are scientists and technologists serve as 

advisory councils for the clubs. 

In the Philippines. science clubs are co-ordinated by 

the Science Foundation of the Philippines (SFP), which 

conducts elaborate out-of-school science activities on a 

national scale. One of its significant projects is concerned 

with the analysis and resolution of community problems 

through Out-of-School Science Education Laboratories (OSSEL). 

Under this program, science club members undertake 

investigative projects in national science using the natural 

environment of the community. The projects are planned in 
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such a way that they can be sustained by using locally 

available resources. In an OSSEL located in a village, for 

example, projects involve investigations of vegetable crop 

production, production of vinegar, utilization of 

agricultural waste materials, improvement of agricultural and 

non-agricultural cottage industries, studies of applied 

nutrition, establishment of vegetable seed banks, 

investigation of medicinal plants and many more (Ghose, 

1982). The Philippine science clubs' activities related to 

community needs are interesting. Their organization and 

villagers' involvement should be studied. 

In China, children and teenagers are seen as the hope 

for the country's scientific advancement and for the future 

development of the country. The government has called on the 

country's youngsters to "love, learn, and make use of 

science," and has urged the citizen of the whole nation to be 

concerned about the wholesome growth of the young generation. 

In June 1981, with the approval of the State Council, a 

National Leading Group for Youngsters' Scientific Activities 

was formed by responsible persons from five major 

organizations; the China Association for Science and 

Technology (CAST), the Ministry of Education, the State 

Commission for Physical Culture and Sports, the Communist 

Youth League, and the All-China Women's Federation. The main 

task of the group is to (a) work out a program of science 
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activities for young people, (b) coordinate the work, 

(c) identify and solve the problems involved and to make 

proposals to the government, (d) organize exemplary 

activities and meetings on a national level for sharing 

experiences, (e) commend advanced units and individuals, and 

(f) stimulate international exchanges in the field. 

Science enlightenment projects have been carried out to 

popularize science with China's young people in light of 

local conditions. Various forms and means have been used, 

such as science and technology exhibitions, shows of science 

artifacts made by young people, summer science camps and 

study tours, sponsored contests in different subjects, 

science invention contests, and science discussions. The 

summer science camps, which generally focus on a particular 

subject, are one of the best ways to develop science 

activities. Based on China's experience, the following 

facets deserve particular attention in fostering qualities 

that are indispensable to scientists or technologists among 

the young: (a) try to arouse their interest in science, 

which usually is the starting point and driving force in 

their study efforts; (b) help young people to lay a solid 

foundation of science and broaden their knowledge; 

(c) cultivate the competence of the young and the ability to 

observe, to think, and to practice; (d) foster among young 

people scientific approaches to seeking truth from facts, 
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strictness and meticulousness, indomitable will, and 

creativity. Young people who grow up with these fine 

qualities will be useful to the society, whether they pursue 

science or work in other trades and professions (Jingsheng, 

1982) . 

In the United States, because of a post-Spunik emphasis 

on science education and John F. Kennedy's support for the 

space program, the National Youth Science Camp (NYSC)--a 

unique and enduring honors program for secondary science 

students was introduced in 1963. The program was initiated 

by the West Virginia Centennial Commission, which planned the 

science camp as part of a national outreach during the 

state's 100th year. The commission saw the camp as a way to 

honor the nation's most promising young science-interested 

students while challenging and encouraging them. To this 

end, a selection process was begun which brought two of the 

top high school science graduates from each state to a camp 

in the heart of West Virginia's Monogahela National Forest. 

All expenses were met by the state. 

In these camps, students live in a setting where they 

can devote themselves entirely to comprehensive learning. 

They hear lectures from astronauts, university researchers, 

and computer scientists on current topics throughout the 

scientific disciplines. They learn new skills in outdoor 

science investigation, radio astronomy, and computing. The 

mixture of science and recreation touches a responsive chord 
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in all who participate in the camp's program, a combination 

of traditional camp-style activities and close-up looks at 

various fields of scientific endeavor" (Shuman & Hutchinson, 

1989, p. 67) . 

The criteria for selecting NYSC delegates are 

exceptional achievement in high school science, intent to 

pursue a career in science or mathematics, and strong 

potential for future leadership. Those who attend invariably 

have excellent grades and test scores, and show ample 

evidence of leadership potential in school activities, 

athletic teams, and community organizations. A few states 

use the trip to the NYSC as a top award for participants in 

state science fairs or state academy of science competitions. 

The National Youth Science Camp Foundation's board of 

directors is currently looking at ways to expand the camp and 

its effects on secondary science inventive in the future. 

Possibilities include additional programs, a camp for science 

teachers, and the use of telecommunications to share NYSC 

lectures with a broader audience. 

In Thailand, a science club has been formed in every 

school to enrich the schools' science programs. The 

activities and programs of the science clubs are usually not 

tied to a syllabus and are carried out in an atmosphere of 

informality. The science clubs are most often in secondary 

schools and are organized for students by teachers so that 

they can respond to individuals' interests in science that 
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cannot be covered adequately in a normal school science 

program. 

Before 1982, science activities for youths were 

organized only in a limited group of school clusters, mostly 

in Bangkok, with help from the Science Society of Thailand, 

under the Royal Patronage and the Center for Educational 

Museums. The Science Society of Thailand recognizes the 

importance of providing opportunities for youth to pursue 

individual interests and develop their individual aptitudes. 

In the past, the Science Society, via Thai scientists and 

science clubs, attempted to organize science competitions for 

youths; however, due to certain unfortunate, unrelated 

national incidents in 1973, these activities were 

discontinued for many years. 

In 1982, which marked the Bangkok Bicentennial, 

Thailand's National Science Day, August 18, was officially 

declared in memory of King Rama IV. King Rama IV was the 

Father of Thai Science" who, on this day 118 years earlier, 

observed a total eclipse of the sun at Wa Ko sub-district in 

Prachuap Khiri Khan province after accurately calculating its 

occurrence 2 years earlier. National Science Day is 

therefore an occasion for displaying scientific genius, a 

landmark of royal example and achievement for younger 

generations to emulate. The celebration of National Science 
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Day has been organized as a Science Week and is observed 

between August 18 and 24 annually. 

Science activities during Science Week are divided into 

four main categories: (a) competition, (b) exhibition, 

(c) contest, and (d) camping activities. Science Week has 

been organized on a continuous basis. Each year an 

increasing amount of emphasis is placed on the benefits of 

increasing students' and the public's interest in science and 

technology in order to promote the country's development. As 

President of the Science Society of Thailand, Salag 

Dhabanandana indicated that, 

In order to create a climate favorable to the 
development of science and technology in Thailand, 
five main categories of man must be taken into 
consideration. There are public at large, youth, 
senior scientists, science teachers and scientists 
of the year. (Keosaard, 1986, p. 7) 

For instance, awards for outstanding scientist, 

outstanding senior scientist, outstanding science teacher, 

and outstanding students who have won science competitive 

activities, have been presented. The competition project, 

the youth science project, and science inventions all help 

motivate and generate all aspects scientific learning. These 

projects provide a wide opportunity for self-expression among 

Thai youth all over the country. The projects are also 

beneficial to the development of science and technology in 

Thailand. 
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Instructional Methods 

The principle thrust of most science and technology 

museums is education. Virtually all of a science and 

technology museum's undertakings, whether they are 

collections, exhibits, educational programs, activities, or 

community services, are aimed at furthering public education 

in sciences and technologies. Museums' activities are 

frequently educational in nature and their impact on learning 

is often for greater than that of formal educational systems. 

Education--that is, pedagogy, as it is largely thought of 

today--exists as a function of teaching. It is, to a large 

extent, a didactic process with a teacher saying, "Now hear 

this." But science and technological education cannot be 

achieved by this method. "Scientists know, to the contrary, 

that science is not a compendium of terms and facts but a 

process of inquiry and discovery" (Seigfried, 1990, p. 7D). 

Opportunities to learn in a museum allow individuals to 

approach learning on their own terms. According to Kimche 

(1976, cited in Danilov, 1982), 

people bring their own agendas to the learning 
environment, where they explore their special 
interests in participatory ways. It is perhaps in 
such an environment that science can be learned 
best, not only because people learn in different 
ways, but because informal learning environments 
allow different channels for learning, (p. 247) 

Goodwin (cited in Siegfried, 1990) said "Kids love 

discovery. They have natural curiosity; they like to explore 

things. And that's what science is, it's a process of 
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And it's fun" (p.7D). The low-threat environment of museums 

also allows visitors to take risks. There is no one best way 

to think. In this setting, visitors are encouraged and 

challenged to put their own unique brain power to maximum 

use. By utilizing the appropriate methods and techniques 

through exhibits, presentations, activities, and programs 

providing services to visitors, science and technology 

museums bring a new dimension to the education process. 

Participatory Approach 

The concept of participation in science has resulted in 

a revolutionary development in the presentation of science 

exhibits in museums, and is derived from the famous Munich 

Deutsches Museum. Participatory exhibits give visitors an 

opportunity to physically interact with objects and to 

manipulate variables. Eason and Linn (197 6) stressed that 

the term participatory does not refer merely to exhibits 

equipped with a start button or with audio tapes. 

Participatory exhibits actively involve visitors in the 

discovery of information through their participation in the 

demonstration process. Elaine Heumann Gurain (cited in Buck 

et al., 1984), Director of the Exhibit Center of Children 

Museum in Boston emphasized that, "Museums must cultivate the 

participation of various segments of the community in 

developing exhibits which deal with sensitive issues. 
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Exhibits [that] not only illustrate how they operate, but 

also encouraged visitor to participate" (p. 73). The 

principle behind such participatory exhibits is what Gurian 

calls "Experimental Learning" (Buck et al., 1984, p. 73). 

Most professionals agree that learning and experiencing 

through participation are important components in the 

educational museum experience. Many publications in the 

science and technology museums field quote the well-known 

dynamic Chinese proverb which emphasize learning by doing. 

I hear and I forget. 

I see and I remember. 

I do and I understand. 

"A recent trend in science and technology museums has 

been the production of more activity-based exhibits, based 

upon assumptions and limited research [which shows] that such 

exhibits increase learning and change attitude in visitors" 

(Finson, 1985, p. 1). The educational benefits derived from 

participatory exhibits have been investigated by a number of 

researches. 

A study by Eason and Linn (1976) at the Lawrence Hall of 

Science involved exhibits which required learners to 

manipulate the exhibit apparatus in order to investigate 

scientific principles. Two types of participatory exhibits 

were studied: (a) visitor-operated demonstration machines, 

and (b) open-ended exploratory activity booths. Eason and 

Linn found no significant difference between the two types of 
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participation, but did find that the participatory exhibits 

were successful at teaching visitors science concepts. 

Data related to educational effectiveness has not 

provided clear evidence that interactive exhibits are more 

effective than traditional exhibits. However, it is widely 

accepted that exhibits which can be physically handled and 

experimented with should be more effective in promoting 

learning than more traditional, static exhibits. Blud (1990) 

observed that "interactive exhibits may be successful in 

stimulating constructive discussion between adults and 

children, and this may be beneficial in terms of educational 

effectiveness of an exhibit" (p. 50). Blud's view is, of 

course based on sound psychological theory and research 

influenced by Piaget and Bruner. Science and technology 

museums have adopted this fundamental approach to exhibits 

design based on the view that learning scientific principles 

can best be achieved in a hands-on, multi-sensory 

environment. The theories which have directed both the 

design of interactive exhibits and evaluation research have 

been drawn from traditional cognitive and developmental 

psychology. Learning is perceived in terms of individual 

problem-solving and information-processing. 

Self-Directed Learning 

The decade of the 1970s, which was unquestionably a 

period for the study of self-directed learning, was 
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characterized by empirical studies and by Malcolm Knowles and 

Allen Tough's efforts to popularize the concept. Knowles 

(1975) described self-directed learning as "a process in 

which individuals take the initiative without the help of 

others in diagnosing their learning needs, formulating goals, 

[and] identifying human outcomes" (p. 18). On reflection, 

however, it is evident that no act of learning can be self-

directed if self-directed is defined as the absence of 

external sources of assistance. "The most commonly accepted 

definitions of self-directed learning emphasize the fact of 

the learner's control over the planning and execution of 

learning" (Brookfield, 1985, p. 9). 

The kind of information available in museums may best be 

described by the way the institutions transmit developed 

images of learning. In museums which facilitate individuals 

control over learning, self-directed learners can pursue 

learning with a minimum of assistance from external sources. 

All passages in such a museums require learners to 

reconstruct or repattern the data encountered in order to 

apply the information to their own inquiries and interests. 

Carr (1985) explained that in museums, learners' inherent 

task is to match the experiences of the moment with 

experiences embedded in their memory and their expectations. 

This matching process can be exhilarating. Learners are 

directly invested in such encounters with data, which 

essentially change their relations with the world. These 
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moments are continuous with the past, but at the same time 

reveal and explain the importance of new and inviting 

unknowns. To learn in this way involves not only 

constructing concepts and objects in new ways, but also 

designing new images of learning that are self-directed and 

that relate to future experiences. 

Inquiry Method 

The inquiry method is one of the efficient ways that 

cognitive learning can occur in museum environment. Van 

Rennes (cited in Kubota, 1985) compared four teaching 

conditions in a science center: (a) teacher-led inquiry, 

(b) written inquiry with written feedback, (c) written 

inquiry without feedback, and (d) existing museum label only. 

She concluded that three inquiry conditions programs (a, b, 

and c) were an effective methods for teaching physics in a 

museum environment. 

Evidence collected during guided museum tours indicates 

that inquiry educational methods radically improve the 

quality and quantity of museum visits (Booth, Krockover & 

Woods, 1982, p. 16). Museum staff need to recognize that 

when museum visitors become directly involved in museum 

visits through the use of their senses, their rational power 

(their ability to think) is developed. Inquiry methods 

contain many unique elements. To illustrate the elements of 

inquiry they can be compared with a lecture tour. As long as 
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visitors' memories record, they can answer questions 

correctly. However research indicates that low level memory 

information is easily forgotten (usually within 24 hours). 

As a result, when the learners forget, they have nothing left 

from the museum experience--their educational residue is 

zero. The principle reason for this lack of educational 

residue is that they have no direct sensory experience from 

their exposure to the exhibits. 

The inquiry method can develop visitors' ability to 

think. This development takes place because the visitors 

must actually collect and classify data, synthesize answers 

to questions based upon the data, and ultimately take a stand 

on question which is based upon what they truly believe 

rather than upon what someone has told them. In this type of 

learning situation, visitors develop their own rational 

powers and simultaneously developed and understand the 

content involved. 

When developing the thinking ability of museum visitors 

through tours or during individual visitations, it is best to 

focus upon divergent rather than convergent thinking. The 

main difference between convergent and divergent thinking 

lies in the development of answers to questions. Convergent 

thinking questions allow the person to develop only one right 

answer, whereas divergent thinking questions may allow the 

person to develop many right answers. Divergent thinking 

also encourages the use of five processes that result in the 
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development of the open-ended questions asked by docents: 

(a) fluency, (b) flexibility, (c) originality, 

(d) elaboration, and (e) evaluation. 

The work of Jean Piaget had considerable impact on 

learning with respect to the levels of learning and the 

chronological age of learners. The Piagetian learning model 

promotes the interaction of learners with their environment 

via inquiry (Booth et al., 1982). Inquiry involves the 

gathering, receiving, and processing of information. Several 

factors affect the cognitive structure of learners. Among 

these are the maturation process, social interaction, and 

logical-mathematical experiences of learners. 

First of all, how can something in a museum spark 

visitors curiosity and inspire questions, thus opening up 

their minds to learning? As museums seek to communicate, 

they must promote conversation with their visitors. This 

conversation can be silent, as visitors respond to 

demonstrations, exhibits, and labels. However, museums must 

make sure that the exhibits and their staffs present clear 

and accurate information. Museums can seek to develop 

scientific curiosity, as well as a host of other skills and 

values. Given such a commitment, museums' conversation with 

visitors must become a dialogue. The exhibits, as well as 

the teaching personnel, must be able to encourage visitors 

questions and to react to them effectively. In addition, 
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visitors must be encouraged to test their ideas and develop 

their skills. 

Docents should provide museum visitors with 

opportunities for cognitive growth in three realms of 

experience. The first is social experience--the experience 

of confronting the views and ideas of others. The second is 

physical experience—activities that involve exploring 

objects. The third is logical-mathematical experiences, 

which are extremely important for the development of the 

transition from concrete to formal operation. Children have 

real understanding only of that which they are encouraged to 

invent themselves. Learning activities for children are 

centered about adding to the knowledge they already have for 

use at some future date, for some future need. Adult groups 

usually seek to meet a more immediate need. On the other 

hand, young adults tend to be motivated by career-oriented 

programs, items that deal with a family situation or role and 

crisis situations (Booth et al., 1982). 

Results of the study by Horn's (1984) suggest that an 

inquiry or discussion method works best with groups of 10 or 

less, and that the greatest variable is the individual 

docent. The abilities of docents are obviously among the 

most important factors in successful museum tours (p. 90). 

Horn also recommended the inclusion of a variety of 

communication methods in docent training so that docents are 
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equipped to use a method that is appropriate for the needs of 

a variety of groups. 

Frank Oppenheimer's Model 

for a Science Museum 

Oppenheimer (1968) the founder of the Exploratorium in 

San Francisco, presented "a rationale for a science museum" 

as a place to play, learn, teach, discuss, experiment, and 

tinker by using a "laboratory atmosphere". In his view: 

Explaining science and technology without props can 
resemble an attempt to tell what it is like to swim 
without ever letting a person near the water. For many 
people science is incomprehensible and technology 
frightening. They perceive these as separate worlds 
that are harsh, fantastic and hostile to humanity. 

(n.d.) 

The laboratory atmosphere in a science and technology 

museum can be an environment in which visitors can become 

familiar with the details of science and technology and can 

gain an understanding by controlling and watching the 

behavior of laboratory apparatus and machinery; such a place 

can arouse visitors talents and curiosity and can provide at 

least partial answers to their question. To fulfill the 

underlying purpose of museums, demonstrations and exhibits in 

various areas of science and technology, with sections 

dealing with the psychology of perception and artistry 

associated with various areas of perception, can be planned. 

Oppenheimer (1968) suggested that the exhibits and 

demonstrations might include five main sections based on 
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hearing; vision; taste and smell; the tactile sensations 

(including perception of hot and cold); and proprio-sensitive 

controls which form the basis of balance, locomotion, and 

manipulation. 

The section on hearing might be introduced with a 

collection of musical instruments. The tonal qualities of 

the instruments could be demonstrated or reproduced. A 

section on various musical scales might be followed by a 

section on everyday sounds and noises which would make 

visitors aware of the problems of sound recognition and 

memory. The details of auditory perception might then be 

explored with experiments on the frequency and loudness 

response range and on the determination of sound direction. 

The thread could then divide in two. One part could explore 

the physics of sound, or the study of vibrations, 

oscillations resonance, interference and reflections. The 

other part could include the physiology and histology of the 

ear and the associated central nervous system. The final 

section might then elucidate the technology and industrial 

techniques involved in sound reproduction (thus introducing 

electronics), speaker microphone construction, the acoustics 

of auditoriums, and various devices such as hearing aids, 

telephones, radio, sonar, and so forth. 

The section on vision might start with paintings and 

introduce the ideas of perspective and effects involved in 

op-art and moire patterns. This could lead to experiments in 
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psychology of visual perception and then branch to the 

physics of light on one hand and to the biology of the eye on 

the other. These could each then lead to technologies. The 

technologies might include pigment manufacture, optical 

instruments, glass manufacture, television and photography, 

lighting, infrared and ultraviolet devices, and lasers. It 

might even be appropriate to demonstrate the use of high 

energy radiation on biological tissue and other aspects of 

medical technology. 

The section on taste and smell could begin with food and 

perfume, then lead to the development of some aspects of 

chemistry, and end with the vast and mysterious technologies 

surrounding the food and cosmetic industries. The fourth 

section would begin with clothing and housing, and lead to a 

sections on perceptions of hot and cold and roughness, the 

physics of heat, and, finally to a section on the industrial 

production of fibers and building materials. 

Finally, the section on control might involve dancing 

and athletics and skills such as balancing rods on one's 

fingers or riding a bicycle. It could demonstrate the 

proprio-sensitive mechanisms of the body and then branch to 

the mathematics of feedback mechanisms and the psychology of 

muscles and nerves and the semicircular canals, and end with 

the sophisticated technology of control mechanisms in 

industry and technology. 
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Oppenheimer's (1968) model treats science and technology 

as a dynamic approach within which particular science and 

technological knowledge emerge in a natural way. 

Oppenheimer1s model is an interesting approach for the 1990s 

and into the next century to educate citizens in science and 

technology. Departing from the style of famous older museums 

such as the Franklin Institute in Philadelphia, the Museum of 

Science and Industry in Chicago, and the Deutsches Museum in 

Munich, which tend to be dominated by industry-inspired 

exhibits of technological wonders, Oppenheimer designed toy-

like exhibits that engaged curiosity and intellect as well as 

eye and emotion. Bates (1987) agreed that "an industrial 

based content (manufacturing, construction, transportation, 

and communication) study of technology is totally 

inappropriate for the 21st century citizen" (p. 25). 

Oppenheimer1s model, which linked science and technology 

together, can be compared to the six basic concepts that are 

applicable to the study of technology suggested by Bates. 

There are (a) the elements of technology, (b) restraints on 

technology, (c) resources of technology, (d) human values, 

(e) outcomes of technology, and (f) controls on technology. 

The influence of Oppenheimer is apparent in museum 

everywhere. Whether the science city at La Villette in 

Paris, the science center in San Diego, the Technology Center 

in San Jose, the Hall of Science in New York, the Science 

Place in Dallas, the Singapore Science Center, or the Bangkok 



80 

Science Center (The Center for Educational Museum), emphasis 

is on the extension of resources for science and 

technological education, in the pattern of the Exploratorium. 

Oppenheimer's (1968) approach to science was that of a 

man committed to the democratic notion that individuals can 

choose what to learn; as he stated in his presentation on new 

directions in science education: 

The Exploratorium is not designed to glorify anything. 
We have not built exhibits whose primary message is, 
"Wasn't somebody else clever," or "hasn't someone done a 
great service to mankind and the American way of life." 
Nor do we tell people what they are supposed to get out 
of a particular exhibit or make them feel silly because 
they enjoyed it 'in a way that was perhaps not intended. 
(Oppenheimer, 1972, p. 982) 

An Open-Air Museum Model 

The original idea of an open-air museum came into 

existence in 1891. Arthur Hazelius (cited in Alexander, 

1983, p. 8) decided to collect, exhibit, and study the 

material culture of the Scandinavians, especially the 

agricultural, pre-industrial society of the peasants. In 

1873, he had opened a museum of Scandinavian Ethnography in 

two small pavilions in the center of Stockholm. In his 

exhibitions, Hazelius used historical period rooms and 

theatrical tableaux portraying dramatic and sentimental 

scenes. In 1891, however, he opened a new open-air or 

outdoor section on a hill-side overlooking Stockholm harbor 

and city. It was called Skansen. To form a typical peasant 

settlement, he moved in buildings, chiefly of vernacular 
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rural architecture, from different parts of Sweden, provided 

them with appropriate landscapes and authentic furnishings, 

and brought them to life with costumed guides and musicians. 

He also made Skansen the center for popular celebrations of 

national and seasonal holidays. 

Britain's greatest open-air museum is the Weald and 

Downland Museum, near Chichester (Hudson, 1977, p. 73). It 

has an interpretation center in an old barn which, like all 

of its other exhibits has been dismantled and re-erected at 

the museum (but with the great clarity and elegance), 

building materials and techniques used in the region during 

the past 500 years, agricultural methods, occupations, and 

crafts. Visitors are adequately equipped to tour the 

beautiful site and to make proper sense of the houses, corn-

stores, charcoal-burners' huts, and other old buildings 

scattered over it. 

So far, most open-air museums have relied too much on 

allowing the story to be told piecemeal by each individual 

building, without first presenting the whole picture in some 

kind of orientation center. Hudson (1977) described the 

distinction between a good open-air museum and the old-

fashioned type: 

the old-fashioned type, has been primarily concerned 
[with providing] a place in which pensioned-off 
buildings can rest quietly during their old age. The 
good ones aim to do more than this, to show the cultural 
pattern into which the exhibits fit and for this some 
kind of interpretation center, however modest, is 
essential, (p. 73) 
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Sekino Masaru (cited in ACCU, 1983) indicated in a 

lecture on museums and environment that "an open-air museum 

is one which has a collection of buildings, monuments or 

sculptures or of industrial or folk cultural property 

transferred to and displayed at a particular site" (p. 18). 

Masaru noted that "wooden buildings are often used for this 

purpose [because] they are capable of being dismantled and 

transferred" (p. 18). For transportation purposes, horse 

carriages, rickshaws or electric cars, and trains can be 

included as part of exhibits, as well as various facilities 

found in a park. Furthermore, each of the displayed 

buildings within an open-air museum can be treated as an 

independent minor museum. 

The extensive open-air museum idea, whether in an actual 

historic area or made up of assembled buildings, settings, 

and furnishings, spread throughout the world. "Good or less 

good, however, these open-air museums are popular, non-

sensational and non-vulgar and they allow a lot to be done on 

a small budget" (Hudson, 1977, p. 73). Visitors who had 

often felt ill at ease in monumental museum buildings, 

brought their families to the open-air settings. 

The new open-air museum approach combined 

inconspicuously the educational function of museums with the 

light-hearted air of a picnic. In the future, they will 

probably be called outdoor museums, leaving open-air for 

something.closer to the Skansen type. 
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How to Start a Science Museum 

The establishment of a science and technology museum is 

different in developed and in developing countries. In 

developed countries, the idea originated or was influenced by 

the people, institutions, and clubs (commercial clubs, 

science clubs, and others); whereas in developing countries, 

such as India and Thailand, museums were developed by the 

government. Danilov (1982) explained: "There is no pattern 

for starting a science and technology center nor a formula 

for success" (p. ix). 

Greenaway (1962) suggested that "Anyone seeing the great 

science museums in Europe, America, and Russia, may think 

they are too big to imitate. They may be large in size, but 

their principles can be followed on a smaller scale as a 

beginning" (p. 2). This idea has succeeded in India since 

1957. W.T. O'Dea (cited in Greenaway, 1962) shared his 

experience and promoted the idea that a country that is not 

in an advanced state of scientific and industrial development 

can start a science museum. He suggested the following five 

points, in descending order of importance: (a) science and 

technology staff, (b) space, (c) funds, (d) experts, and 

(e) collections. O'Dea pointed to the success of the science 

museum in India, from his experience as an advisor, to 

establish a science museum in New Delhi. First of all, he 

recognized the need to inspire key persons by sending 

appointed curators on an extensive tour of Europe and the 
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United States. The curators also spent several months 

studying in Europe. O'Dea noted that projects with energy, 

imagination, and a reasonable budget can succeed in establish 

a museum in a fairly short time. 

The advantages in using the "space" of the National 

Physical Laboratory, New Delhi, were to collaborate all the 

needed services that were available, such as experts, 

equipment, laboratory, workshops, and collections. India now 

has a source of experience from which other museums, in such 

a large country, can benefit when the time comes to set up 

museums in other localities. O'Dea also emphasized that, 

"What India can do, other countries can do" (Greenway, 1962, 

p. 43) . 

India's example has some implications for the expansion 

of Thailand's science museum to the provinces. Community 

resources can be used to save money, and personnel resources 

from universities, colleges, non-formal education centers, 

and community centers can be used. 

At a symposium held by the Swiss National Committee of 

ICOM in 19 64 the following four stages for setting up a 

science and technology museum in a developing country were 

presented: 

1. Installation of a specialized department in the 

central museum and participation in the composite gallery 

common to all departments. The collections presented should 

then be of a general nature, the aim being the initiation 
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into science and technology, and should be designed in light 

of the nations' economic plan. In addition to the techniques 

and the scientific knowledge of our time, an attempt should 

be made to show the country's pre-industrialized past and its 

future prospects; 

2. Setting up a small local museum devoted to local 

resources and products to encourage public participation in 

local development the country's main universities and 

industrial centers; 

3. Attaching traveling exhibitions to the central 

department of the regional museums, whether or not a mobile 

unit is used, such exhibitions can help bring technical 

progress to remote places which do not have museums; and 

4. Setting up, in specialized industrial or 

agricultural regions, technical museums designed with a view 

to local production problems and the long-term or short-term 

economic objectives fixed for those regions by the 

authorities. Such museums could co-operate effectively in 

the plans for the museum (UNESCO, 1964, p. 68). 

Thus, the stage of setting up a science and technology 

museum for a developing country, suggested by ICOM, is very 

important and needs to be studied. Without study, adequate 

preparation, and consideration of the factors involved, such 

as the financial circumstances of developing countries, 

science and technology museums created in developing 

countries are doomed to failure and unlikely to reach their 
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potential. Sergio Gonzales Mora (cited in Anders, 1988), 

Director of Science and Technology in Mexico, observed that 

"many of the museums opened in the last 5 years were planned 

when Mexico's economic picture was much brighter. . . . But 

now that boom has gone bust, and many of the museums built or 

planned during that time are struggling to stay afloat" 

(p. 24). 

The ICOM suggestion for the second stage setting up 

small local museums in the country's main universities and 

industrial centers, also applies to the local area. Hudson 

and Nicholls (1975) supported the idea of decentralizing 

museums by "establishing conveniently located neighborhood 

branches in all large cities" (p. 173). 

The third stage, attaching a traveling exhibition to the 

central museum, has been used in many countries, such as 

Thailand, and India. Hudson and Nicholls (1975) identified 

the India Museum as an excellent example of the village-type, 

open-air museum. They noted that, 

As the situation is at present, however, one can 
distinguish certain landmarks excellent and well-
presented collections of archaeology, religious 
sculptures, handicrafts, and private and public health. 
The museums of hygiene attack very basic problems such 
as sanitation, contraception, common diseases and 
present themes in the simple direct form of "a model 
showing a sanitary village in contrast to an unsanitary 
village.' Such displays are well suited to being taken 
on tour. (p. 261) 

Such displays are valuable for study and for application 

to a country's situation. The idea of traveling exhibit, 
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village type (India), open-air museums (Britain), museums in 

the market place (Japan), cultural theme parks (France, 

U.S.A.), neighborhood museums (U.S.A.), the integrated 

museums (Latin America), face-to-face activities in science 

fairs, science clubs, lecture tours, or training programs, 

seems to be extremely appropriate and beneficial to the 

delivery of science and technological knowledge to the 

public. 

Museum Planning 

Museums, like all complex institutions today, require 

planning if they are to meet the demands for their 

collections and the changing needs of the public. Museums as 

public institutions must be viewed as a process involving a 

community rather than as a building full of objects. 

Museum planners address changes in the community at the 

same time that they provide an analysis of collection growth 

and a facility's needs. Their analysis must be rooted in an 

understanding of an institution's mission, mandate, purpose, 

and relationship to the changing community and governing and 

funding authorities. In other words, "museum planning should 

be a continual process, not a once-in-a-lifetime event" (Lord 

& Lord, 1988, p. 175). 

Professional museum planners should have sufficient 

knowledge in both museums' needs and the building process to 

plan, set priorities, and negotiate with funding authorities, 
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architects, and others to ensure that the final product will 

meet the needs of its users--both the staff and the public. 

Planners' anticipation of where conflicts are likely to be 

arise can help resolve them early in the implementation 

process. 

Lord and Lord (1988) suggested that comprehensive long-

range planning is necessary before starting a new museum. 

Comprehensive long-range planning includes (a) a renovation 

plan, (b) a corporate plan, and (c) a feasibility study. 

A renovation plan provides the museum's governing 

authority, its management and staff, with a comprehensive 

review of the goals and functions of the museum so that the 

renovation can meet the priorities of the future and not just 

the needs of the present. The process of the plan is likely 

to include (a) a review of the museum's goals; (b) an 

analysis of its collections; (c) a review of the museum's 

exhibits, activities, research program, and visitor services; 

(d) a building program that describes the space and 

facilities required; (e) an analysis of the existing building 

and its capability for renovation or expansion; (f) a 

recommended building, phased or staged in an affordable way; 

and (g) an implementation strategy. 

A corporate planning study provides a review of all 

aspects of a museum's policies and operations and provides a 

blueprint for change. The corporate planning process 

includes (a) influencing the museum's staff to carry out its 
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functions; (b) assessing each museum function to determine 

how it currently responds to change; (c) recommending 

revisions to the museum's mandate and purpose if required; 

(d) recommending alterations to existing policies and 

procedures in each of the museum's functional areas; 

(e) recommending a new management structure and staff plan if 

needed; and (f) producing an implementation plan including an 

architectural brief, a fund raising strategy, and a financial 

plan. The result of this process is instrumental in the 

development of the institution. 

A feasibility study provides advice for clients on the 

viability of establishing a new institution or of expanding 

an existing museum. A study of this type includes the 

following basic components: (a) a market analysis to identify 

visitors; (b) a community needs assessment; (c) a collection 

search to identify collecting opportunities for the new 

museum; (d) a building program; (e) an analysis of site or 

building options for the new museum; (f) projection of 

capital and operating costs; (g) identification of sources of 

revenue; (h) an assessment of the strengths and weaknesses of 

the proposal; (i) recommendation for an alternative solution 

to the identified needs; and (j) a recommended course of 

action, including a staff and administration plan, schematic 

architectural concepts, and a fund raising plan. 

The comprehensive planning process provides the 

governing authority with an entire view of why, where, when, 
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and how to establish a new museum. This type of study and 

program takes into account the implication of the project for 

all museum needs. The recommended course of action helps 

management staff and the governing authority carry out the 

museum function in an organized fashion which respects the 

fundamental purposes and goals of the museum. Even though it 

involves more of the museum planners' time and may require 

participation of non-museum specialists in marketing, 

accounting, engineering and architecture, and also needs a 

budget for studying programs, it should not be neglected. 

Summary and Trends from the Literature 

As we head into the 21st century, science museums will 
continue to strengthen and broaden their role as 
advocates for science literacy, and as leaders in their 
communities in actively addressing the challenges of an 
increasingly technological society, on both grassroots 
and national levels. (Hudson, 1977, p. 16) 

Science and technology museums have evolved over several 

centuries, with the greatest refinement and growth taking 

place in the .Last 3 decades. They have developed from 

historic technical museums to exposition-inspired industrial 

museums, to informal educational instruments of science and 

technology. Three different philosophies of museum operation 

are evident from a historical study of museums. The first 

was the belief that scholarly considerations should dominate. 

The second was the belief that the museum is fundamentally an 

educational institution which derives its character from the 

needs and desires of the community which it serves. The 



91 

third was a combination of the other two, an attempt to 

create balance between scholarly collections and education. 

Since the 19th century, the balance between 

professionalism and popular education has proved to be 

dynamic, swinging from one direction to the other. However, 

"most literature since 1900 has increasingly favoured the 

second philosophy--that museums should be primarily 

educational" (Luca, 1973, p. 147). As times change, museums 

and ideas change and new direction is sought. From the 

review of literature it appears that social responsibility is 

assumed to be an appropriate goal for museums. How this 

vision translates into programs differs from museum to 

museum. 

In a broader view, proposals made by the Canadian-based 

International Movement for a New Museology (MINOM), in its 

1984 Declaration of Quebec, declared that: 

museology must seek to extend its traditional roles and 
functions, conservation and education to initiative that 
are more far reaching. . . . While preserving the 
material achievement of past civilizations and 
protecting the achievements characteristic of 
aspirations and technology of today. The new museology 
. . . is primarily concerned with human development, 
[with] reflecting the driving forces in social progress 
and associating them in its plans for the future. (Weil, 
1988, p. 36) 

The third philosophy, which attempts to balance 

scholarly collections and study, with the educational purpose 

may be the direction of science and technology museums in the 
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future. Coussens, the director of the Science Museum in 

London, noted that: 

Indeed, perhaps the most successful of science and 
technology museums are those which are able to both be a 
museum and a science center, perhaps in the same 
building. . . . It may also be the link which brings 
together the collections of traditional museums and the 
activity on an experimental basis of the science center. 
(The Center for Educational Museum, 1987, tape 1) 

The result of this philosophy has been a new breed of 

science museums which provides artifacts and hands-on 

exhibits under the same roof and plenty of activity-oriented 

programs that bring much more involvement from visitors. 

Program variations, aimed at special target groups, are 

increasing the efficacy of science museums in the overall 

science and technology development of the country. "Time 

only can say whether, through such activities, science 

museums will be known as an instrument for social 

transformation in coming years." (Hudson, 1977, p. 17) 

In the United States and Canada, the diversity of 

programs now being offered by science centers is impressive. 

Overnight camp-ins at museums are very popular nation wide. 

Another approach to getting children interested in science is 

through science-by-mail programs which link children to local 

scientists who serve as penal, advisors, and encouragers for 

children. Collaborating with community agencies to provide 

programs and service to diverse visitors, issue-centered 

programming, a focus on environmental concerns, and exhibit 

or program area designed to serve specific visitors--
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teenagers, preschoolers, families--are some of the movements 

underway in North America Science museum. 

Science activities and education programs have emerged 

as a significant trend in science and technology museums. 

The experience of many countries should be integrated into 

the Province Science Museum as the foundation to develop the 

human resources in science and technology. Science 

enlightenment projects should be planned to include 

activities such as science clubs, science camps, study tours, 

science contests, and science seminars to popularize science 

with young people in accordance with local conditions. 



CHAPTER 3 

PROCEDURES AND METHODOLOGY 

This study is a descriptive investigation which was 

undertaken to develop a model for expanding the science and 

technology museum to the provinces in Thailand. The modeling 

process originally proposed by Kast and Rosenzweig (1970) and 

shown in Figure 1, was used to develop the provincial science 

museum (PSM) model. This study was conducted in the 

following sequential states: (a) the review of related 

literature (experience original data), (b) the model 

development (first approximation), and (c) the validation of 

the model (testing, revising the model, testing, and 

accepting the model). 

The Review of Related Literature 

A review of related literature identifying existing 

models used in operating museums in various countries was 

examined. The following topics were studied: 

a. the movement of the science and technology 

museums including philosophy, goals, and objectives, and 

problems found; 

b. organization and administration--institutional 

objectives, the governing board, organizational structure and 

staffing, management and planning, financing and fund 

94 
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raising, business affairs, the place (building and land), 

security and safety, and public relations and cooperation 

with other resource 

c. exhibits and programs—collections, permanent 

exhibits, temporary and traveling exhibitions, educational 

programs, membership activities, community service and 

evaluation; 

d. instructional methods—delivery system, 

audience, and techniques in communicating scientific and 

technological information to the public. 

Symbolic World 

First 
approximat ion 

Revised Model 

Experience 
Original data 

Testing 

Accepted Model 

Testing 

Real World 

Figure 1. The modeling process 

NQte» From Organization and management: A systems atmrnanh 

(p. 383) by F. E. Kast, J. F. Rozenzweig. 1970. McGraw-Hill 
Book Co. 

Exhibits and programs, and instructional methods were 

studied more extensively than the other two, because both 

aspects serve needs and encourage the community to understand 
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the knowledge and application of science and technology which 

impacts daily life. According to Beer (1985) "organizational 

structures are difficult to transfer from one institution to 

another, but characteristics of particular curriculum 

elements may be easier to exchange" (p. 117). 

The Model Development 

Lippitt (1973), defined the process of modeling as 

a mode of thought. It is a way of looking at a 
situation that provides new insight and understanding. 
A planned change effort deserves all the innovations, 
thoroughness, and professional insight we can muster to 
achieve the goals of improved functioning of 
individuals, groups, and organization, (p. 346) 

In this stage the aim was to formulate a model to expand 

the science museum to the provinces. All information derived 

from the literature review was analyzed. The prepare 

description of the situation and system under study were 

described and identified along with the essential variables. 

This study focused on the description of the complexion of 

the components determined to have an important effect on the 

museum establishment. The criteria which were directly 

applicable and appropriate for Thailand were listed. 

Lippitt's (1973) suggestion to simplify the abstract 

representation of the phenomena by using symbolic variables 

as an aid of models' understandable was also used. However, 

the true value of a model lies in the fact that it is an 

abstraction of reality that can be used for analytical 

purposes .(Black, 1962). 
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The Validation of the Model 

Lippitt (1973) stated that 

A model, therefore, should be validated against its 
applicability to the circumstances at a number of 
situations. First, it is good to draft a model and to 
test it, and then to revise and to test it again before 
finally accepting it as appropriate analogy, (p, 76) 

In an attempt to validate the model, the following three 

steps, proposed by Kast and Rosenzweig (1970), were applied: 

(a) first-testing of model by experts, (b) revision of the 

model, and (c) second-testing of the model with museum 

professionals. 

1. First-testing of the model (sample: group 1). In 

this study an expert panel was used to validate the PSM model 

developed for the study. Evaluation as professional 

judgment, a well-known concept, is obviously based on the 

assumption that the best judge of worth is an expert in the 

area of that which is to be evaluated. The value of 

professional judgment, according to Gardner (1977), is that 

it "is accepted on the basis of that individual's assumed 

association with a commonly shared value system, or the basis 

of assumed superior knowledge which accompanies stature in 

the particular field in question" (p. 574). 

The subject of this investigation was how to provide 

science and technological knowledge through a PSM. The 

professionals (knowledgeable) in the field of science museum 

and science education from the Ministry of Education, the 

Ministry of Science, Technology, and Environment, and the 
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Science Society of Thailand, under the Royal Patronage served 

as the expert panel. These three organizations are 

responsible for science and technology development in 

Thailand. 

2. Revised model Data derived from professional 

judgment (the expert panel) were analyzed. Items with two-

thirds of the respondents' agreement was accepted and used 

for supporting the proposed PSM model. The new components of 

the model suggested by all individual experts were accepted 

and were added to the PSM model. Willis (1978) suggested 

that some aspects of experience shared by all individuals are 

accepted as representing a component of what is called 

objective science. Rejection of the components of the 

proposed PSM model was based upon the agreement of less than 

two-thirds of the experts with an item. In this stage the 

revised model was discussed and the questionnaires for the 

second testing were revised. 

3. Second-testing of the model (sample: group 2). The 

revised model was tested by 40 members of the Bangkok Science 

Center staff in Thailand, using revised models' 

questionnaires. Direct experience shared by the museum 

staff's own perceptions make it possible provided different 

points of view and valuable information about museum 

settings. 
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Population and Sample 

The design for this study used a modified non-

randomized selected group. The design was chosen because it 

provided the mechanism to obtain data needed to answer the 

research questions (Screven, 1974). Its characteristics were 

favorable to the working experience of the sample groups. 

The study was designed to test the proposed model with 

experts and museum staff. It was assumed that if the ideas 

of professional and practitioner could be linked, it would be 

more effective. A questionnaire was used to collect data in 

an attempt to fit all' the components of the models. 

Group 1: experts (M = 20) 

Twenty experts from three organizations — the Ministry of 

Education (7), the Ministry of Science, Technology, and 

Environment (9), and the Science Society of Thailand, under 

the Royal Patronage (4)--were asked to evaluate the 

appropriateness of each item. It was assumed that the 

experts from these organizations had experience and 

competence in science and technology, insight in what to 

teach and how to deliver the content to the target group, and 

had experience with collaboration with science museums. 

Group 2: museum staff (H = 40) 

Forty museum staff were selected. Five subjects were 

randomly selected from each of the following museum units: 

science museum, mobile unit, design, art, workshop, exhibit 
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installation, business, and secretariat. Subjects who had 

extensive experience in working at the Bangkok Science Center 

were sought. 

Instruments 

The research procedure was designed to validated the PSM 

model in two steps: (a) first-testing, and (b) second-

testing. Two instruments were developed for this study: 

(a) a proposed PSM model questionnaire, and (b) a revised PSM 

model questionnaire. 

The proposed PSM model questionnaire 

Development of this questionnaire (Appendix A: experts) 

was based on the proposed PSM model within the identified 

domains presented in Chapter 4. The 55 tasks or issues were 

selected as essential variables for providing science and 

technological education through a PSM. These items were 

grouped into four basic components: (a) philosophy, goals, 

and objectives; (b) organization and administration; 

(c) exhibits and programs; and (d) instructional methods. 

The questionnaire developed for this study was translated 

into Thai and checked and validated by three Thai educators: 

Nitaya Praphudkit, Associate Professor and Head of the 

Foreign language Department at Rajaphat Institute, Petchaburi 

province; Panya Khanphanit, Assistant Professor and President 

of Rajaphat Institute, Petchaburi province; and Jaruwan 

Skulkhu, Instructor at Prasarnmitr University. if two of 
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these three professionals who judged the items for the 

instrument, agreed on an item, it was accepted. 

The questionnaire was divided into two parts. In 

Part I. the demographic data, experts were asked to state the 

title of their position, their years of working experience, 

their relation to science education activities, and their 

experience relevant to science museums. Part II. the 

proposed PSM model questionnaire, was divided into four 

component parts relevant to the PSM model, and included a 

total of 55 items. For each item, the experts were asked to 

indicate their level of agreement. Response options were: 

strongly agree, agree, disagree, and strongly disagree (4, 3, 

2, and 1). At the end of each component part, the experts 

were asked for comments on additional tasks or issues that 

should be included in the PSM model. 

The revised PSM model questionnaire 

The questionnaire (Appendix B: museum staff) for the 

museum staff was revised from the proposed PSM model 

questionnaire, which was based on the data analysis from the 

first testing. Seven items were rejected and removed. One 

item was from the component "philosophy, goals, and 

objectives", six items were from the component "organization 

and administration", and none of the items were from 

components "exhibits and programs" and "instructional 

methods". New items suggested by individual experts were 
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added to the instrument. One item was added on the 

organization and administration component, and three subitems 

were added for the exhibits and programs component dealing 

with the form of exhibits and programs presentation. 

Data Collection Procedures 

For this research, a two-phase methodological process 

was used; the first phase was concerned with the first-

testing of the proposed PSM model, and the second phase with 

the second-testing of the revised PSM model. 

First Phase 

The proposed PSM model questionnaire was administered to 

the expert panel. Approximately 2 weeks after distribution, 

a research assistant personally collected the questionnaires. 

A follow-up was made by the research assistant to increase 

the return rate to at least 70% of the sample. Of the 20 

questionnaires distributed, 17 (85%) were returned. A list 

of the expert respondents is provided in Appendix E. All 

responses on the returned questionnaire were numerically 

tabulated for subsequent analysis. The results of data 

analysis were used to revise the proposed PSM model. 

Second Phase 

The revised PSM questionnaire was administered to the 

museum staff for the second testing of the PSM model. Forty^ 

questionnaires were sent to a research assistant at the 
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Bangkok Science Center. Approximately 2 weeks after 

distribution, the research assistant personally collected the 

questionnaires and a follow-up was made to increase the 

return rate; a 100% of the questionnaires distributed were 

returned. 

Analysis of Data 

The primary purpose of this study was to propose a model 

for expanding the science museum to the provinces. The 

analysis of the data, which proceeded in three stages, was 

based on the purposes.of the study and guided by the three 

research questions. 

Research Question 1 what information, both from within 

Thailand and from abroad, can be found in a search of related 

literature, which is directly applicable and appropriate in 

the development of a model for the science museum to provide 

science and technological education to Thai provinces? 

The data analysis in this stage was focused on document 

analysis. The data were analyzed comparatively using 

triangular or cross-checking procedures to confirm and 

safeguard against loss of credibility among multiple data 

sources, different perspectives or theories, and different 

environments (Madaus, Scriven, & Stufflebeam, 1983, pp. 327-

328). Lippitt's (1973) framework for the model building 

process was applied to this study. A list of essential 
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variables, or issues, were classified into four components of 

the basis assumptions: (a) philosophy, goals, and 

objectives; (b) organization and administration; (c) exhibits 

and programs; and (d) instructional methods. A descriptive 

discussion and symbolic of a model were developed. The 

proposed PSM model is presented in Chapter 4. A structured 

questionnaire is developed from the PSM model within the 

identified domains. 

Research Question 2 In terms of evaluating 

effectiveness, efficiency, and relevance, what features of 

the model in the opinion of the experts are useful and 

appropriate, and what features require modification? 

For the purpose of analysis in this stage, the frequency 

of response of experts supporting or rejecting the proposed 

model were used. If less than two-thirds of the experts 

agreed with an item, it was rejected. New components of the 

model suggested by any of the experts were added. Based on 

this procedure, the model was revised. 

Research Question 3 What are the responses of museum 

staff toward the proposed model? 

in this stage, the data collected from the museum staff 

sample groups were coded and analyzed to identify their 

common or contrasting perceptions of each component of the 

proposed model. The purpose of this stage was to survey the 
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opinions of subjects about the PSM model. The analysis of 

data in this stage was descriptive rather than inferential. 

Summary 

According to the literature, models are abstract 

representations of phenomena that can call attention to 

previously ignored relationships and interrelationships, 

thereby clarifying thinking. Lippitt's (1973) framework for 

the development of a visual model provides the basis for a 

visual description of complex situations for proactive 

problem-solving. The modeling process presented by Kast and 

Roenzweig (1970) was used in this study. It is a flexible 

framework that permits the selection of various strategies 

for different contexts, in particular situations related to a 

science and technology museum. 

For validating the PSM model, two instruments were 

developed. Seventeen Thai experts from three organizations--

the Ministry of Education; the Ministry of Science, 

Technology, and Environment; and the Science Society of 

Thailand, under the Royal Patronage--were identified as the 

expert panel for the first testing of the model. Forty 

museum staff member were identified as participants for the 

second testing of the model. 



CHAPTER 4 

FINDINGS OF THE STUDY 

The Proposed Model 

The development of a model as a guide to expand the 

science museum to the provinces of Thailand centered around 

the review of the related literature. The basic component 

parts of the model, presented in this chapter, were 

identified through examination and analysis of information on 

museum development. These four components, which are 

presented sequentially in Figure 2, are described in the 

literature as necessary for museum development. The 

component parts were selected from the following areas: 

1. Trends in the development of science and technology 

museums. 

2. Suggestions and recommendations for museum planning 

and development. 

3. Theoretical concepts and related information 

addressing the philosophy, definitions, purposes, and 

objectives of museums. 

4. Related literature in program planning and 

development based on community and visitors' needs, contents, 

exhibits, program design, and instructional methods. 

106 
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MODEL COMPONENTS 

A. Philosophy, Goals, and Objectives 

B. Organization and Administration 

C. Exhibits and Programs 

D. Instructional Methods 

Figure 2. The model components 

Philosophy, Goals, and Objectives 

Philosophy 

The literature indicates that philosophy is related to 

activity (Apps, 1979; Danilov, 1982). It is clear that 

philosophy inspires one's activities, and gives direction to 

practice. A museum's philosophy is a critical factor in 

determining "what museums are, and why, and for whom?" 

(Cushman, 1988) . 
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As concept of museums has changed, educational 

philosophy, political philosophy and socio-cultural contexts 

have been reflected in this change (Dickson, 19 83; White, 

1970; Wittlin, 1970). The development of museum philosophies 

can be summarized into three areas: collections, for use as a 

library and research center; working models, as influence for 

science and industrial invention; and participatory and 

interactive exhibits and programs, as vehicles of informal 

science education (Alexander, 1983; Luca, 1973). 

After the inception of participatory and interactive 

exhibits in the late 1960s, this type of exhibits became a 

trend for science museums around the world for over a decade. 

The concept of participatory and interactive exhibits gained 

favor because of their entertainment value, in addition to 

their learning possibilities (Beer, 1985; Hawkins, 1985; 

Learner, 1979; Oppenheimer, 1968; Sweet, 1987). 

Most researchers and recent trends in museum development 

increasingly favor the philosophical view that a museum 

should be primarily educational and should enhance 

individuals' social responsibility. As Kaw Sawasdipanich 

(cited in UNESCO, 1985), a Thai educator, stated, 

Man has to learn from social institutions surrounding 
him, to learn from socialization and the cultural 
process. For us Thais, we have to learn to speak Thai, 
we have to value Thai arts and appreciate the Thai way 
of life. Man still has to learn from his interactions 
with his fellow men, no matter what tools or machines he 
has. These tools and machines merely serve to 
facilitate the process of learning, (p. 12) 
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In light of the previously mentioned philosophy and the 

country's situation, Thai leaders choose a balanced approach 

toward the need for preserving natural resources and national 

heritage, and for non-formal education in science and 

technology as a foundation of nation building. Thus, based 

on definitions discussed in Chapter 2 the following 

definition of a provincial science museum is used for this 

study: 

Provincial Science Museum (PSM) refers to a local 

resource devoted to providing information in science and 

technology from the past, the present, and into the future 

that facilitates understanding of social problems, aids 

economic growth, preserves natural resources and the national 

heritage, and sparks an interest in science in youngsters. 

Goal 

According to the literature, a goal is a significant 

component in establishing a science and technology museum. 

The museum must be rooted in an understanding of the 

institution's mission, mandate, and purpose, and in its 

relationship to the changing community and the governing 

policies (Lord & Lord, 1988). A clearly defined concept or 

goal is the "take off point" in beginning and operating a 

science and technology museum (Orosz, 1986). 

The analysis of the purpose of a museum discussed in 

Chapter 2 points to differences in mission and goals of 
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institutions. The development of thought is greatly 

influenced by particular problems, issues, and challenges 

that exist in the socio-cultural context. The purposes of 

science museums in North America are "education oriented," 

whereas, in Japan they are influenced by industry, and in 

France their purpose is to make France a world leader in 

science and technology. 

Three additional issues were identified as important in 

regard to the model component, goal. The first, and an 

important issue, is education. The germ of the idea of a 

museum for education has developed since its origin in the 

4th century B.C. The second issue is its people or 

clientele. Finally, the third issue is the museum 

professionals' deals with objects of scientific significance 

for future generations. 

At present, the government has set a policy of 

developing the country by moving from agriculture to 

industry, or to what is generally called a Newly 

Industrialized Country (NIC). The provincial science museum 

(PSM) should play a role in rural development and social 

responsibility in addition to its educational role. 

The establishment of a PSM has three main goals: for 

people, for education, and for science and technology. 

FQr people means people can apply science and 

technological knowledge to their daily lives with the 
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prospect of developing a better quality of life, earning a 

higher income, and enjoying good health and happiness. 

For education means a life-time educational resource 

where all ages can study science and technology in a lively 

atmosphere. This will develop interest, critical thinking, 

and the spirit of inquiry, and will expand visitors' vision 

for global concerns. 

For science and technology means the PSM will serve as a 

source of education and as a preserver of artifacts, 

specimens, natural resources, and the environment. It can 

also be the center of scientific and technological 

advancement to stimulate interest, enthusiasm, and good 

attitudes toward the acquisition of knowledge, inventiveness, 

and the exploration of possible careers. All of these ends 

should help in the development of individuals and lead to 

regional, and national development in the future. 

Objectives 

The model's component objectives serve as a road map to 

guide the founders, the governing board, the staff, and 

others in building, programming, funding, hiring, planning 

and maintaining an institution which can reach its goals 

(Danilov, 1982). Review of the literature led to the 

conclusion that objectives were inspired by each museum's 

history. That is, goals are related to the founder, the 

parent organization, the country's background, and the 
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educational system. The important objectives that museums in 

both developed and developing countries have in common are as 

follows: 

1. to further public understanding of science, 

technology and their applications; 

2. to encourage creative talent in the younger 

generation; 

3. to preserve and interpret the nation's scientific 

technological heritage; 

4. to contribute to the cultural development of a 

learning society; and 

5. to present other appropriate cultural programs of 

general interest. 

The following list of tasks represents ideas drawn from 

the literature which have been adapted and incorporated into 

the model. The ideas and guidelines for implementing "PSM 

Objectives" are presented in general only; they should be 

applied and adjusted to fit each PSM as necessary. 

1. to motivate broad public interest and understanding 

of science and technology and its implications for life 

today; 

2. to provide an exciting and informative atmosphere 

for all ages to discover more about the environment. Thai 

accomplishments, Thai heritage, and ourselves in an 

entertaining way; 
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3. to show that improvements in the standard of living 

depend on scientific and technological progress, and to 

provide individuals with an intelligible survey of 

information about the discoveries and achievement of science 

and technology; 

4. to help individuals apply science and technology to 

their daily lives with prospects of improving their quality 

of life; 

5. to prepare individuals to adjust to the expansion of 

industrial civilization without detriment to their rights and 

cultural heritage; 

6. to share the pride that Thai people have in their 

cultural institutions while focusing attention on the debt 

they owe to discoveries made by others; 

7. to spark an interest, need, idea, and attitude in 

science in Thai youngsters and to acquaint young people with 

careers in science, engineering, industry, medicine and 

related fields; and 

8. to be a means used by the government to serve as a 

center of activities for science and technology and to 

overcome alienation from science and technology. 

The visual model provides the interrelationships of all 

the variables. The model components "philosophy, goals, and 

objective" are identified as the most important for museum 

development and are the basis for generating change in other 

components. 
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The components of a model for the development of society 

through PSM are outlined in Figure 3. The model represents 

the variables that affect the development of modern society. 

At the core of the society are its super-ordinate goals, 

which are its philosophy, values, attitudes, and shared 

cultural beliefs. The other three variables, people, 

education, and science and technology, are influenced by and 

have an influence upon the super-ordinate goals and are also 

influenced by and have influence upon one another. 
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Figure 3. A Model for the development 
of society through PSM 
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A society's philosophy determines what kind of education 

it wants to provide for its people, what type citizens it 

wants to develop, and what kind of technology it wants to 

use. The level of development in education, science and 

technology, determine level of social development of a 

country. 

In summary, the development of modern society depends on 

people, education, science and technology, which are all 

determined by the society. A model for the development of 

society through PSMs can provide a strong foundation because 

it integrates essential ingredients (people, education, 

science and technology) for the country's future national 

economic growth and social well being. 

Organization and Administration 

The model's component, organization and administration, 

is also a critical factor. Without adequate study or 

preparation, a museum is sure to fail to reach its full 

potential (Anders, 1988). The literature suggests that the 

following factors need to be considered for the organization 

and administration of museum: institutional objectives, 

organizational structure and staffing, financing and fund 

raising, business affairs, the place (building and land), 

management, planning, public relation and cooperation with 

other agencies (Danilov, 1982; Greenaway, 1962; Lord & Lord, 

1988; UNESCO, 1964). 
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For the model of this study, organization and 

administration combine the above factors into criteria for 

the planning of a PSM. 

Location 

There are many factors to be considered when choosing a 

site for a PSM. The following list summarizes the various 

criteria to be considered based on the review of literature: 

1. Does the site allow the PSM to perform its functions 

as well as possible? 

2. Are scientific personnel and equipment available in 

the area? 

3. Is the site attractive to potential visitors? 

4. Are there existing infrastructures to support the PSM 

(i.e., roads, utilities, etc.) 

5. Does the site offer significant opportunities for the 

study of a particular scientific area (e.g., near the ocean 

for marine biology, near a manufacturing district for 

manufacturing technology, etc.)? 

Building 

In Thailand, it is seldom possible to fund the 

construction of a new building. As a result, it is often 

necessary to renovate old buildings for use as science 

museums. However, based on the location criteria, the 

proposed PSM should have open-air exhibitions and activities 

with an emphasis on nature studies, as well as indoor 
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collections and interactive exhibits in buildings. If 

possible, the planning committee should consider such factors 

as a building's configuration, floor loads, door openings, 

ceiling height, elevators, availability of electrical power, 

exhibit space, storage, office space, rest rooms, sales 

areas, classrooms, auditoriums, a cooling system, receiving 

decks, parking, sprinkler systems, and its maintenance and 

energy costs. 

Funding and Fund Raising 

There are two phases to funding a PSM: the start up 

money for housing and equipping the museum and the operating 

funds to staff and run the facilities. A founding group must 

address both aspects by considering these suggestions: 

1. A PSM needs excellent leadership, good organization, 

extraordinary effort, and a solid funding formula to 

understand the needs, and to gain cooperation of the 

community. 

2. Philanthropists frequently provide the funds to 

start science and technology museums all over the world. 

Thus, the committees or staff should be include individuals 

from different occupations, and professions who can link the 

PSM to various philanthropists in the community. 

3. The private sector or individuals, companies, and 

foundations can hold fund-raising benefits from organizing 

dinners, auctions and sport activities. 
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4. Politicians, the ministry of education, the ministry 

of science technology, and environment, the ministry of 

industry and the national government can be helpful in 

subsidizing annual funding. 

5. A PSM is a nonprofit organization, thus it is 

necessary to supplement earned income from admissions, 

memberships, sales, rentals, and fees. 

6. Additionally, a PSM can obtain continuing support 

from city or district government, the school system, or a 

special taxing authority. 

Management and Planning 

The management of a PSM includes general management and 

planning, record keeping, building maintenance, security, 

store and food sales, fund raising, public relations, 

budgeting and financial reporting. A PSM also needs a 

support staff to provide the overall functions, care of 

objects, funds, promotion, and fiscal management necessary to 

operate the institution. 

A PSM may have an assistant director; a number of 

department heads, usually for exhibits, education, business 

affairs, and public relations; and perhaps separate offices 

for collections, security, membership and volunteers. The 

responsibilities of the various departments and offices, as 

well as institutional procedures, should be in writing. It 

also is desirable to have job descriptions and pay scales for 
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administrative purposes and to schedule regular staff 

meetings to discuss plans, problems, and needs. 

Public Relations 

A PSM has an obligation to let the public know about its 

activities; therefore it needs publicity and publications to 

attract people to use its services and to provide funds for 

its operations. For these reasons, a PSM needs at least one 

person in a public information section to communicate the 

institution's objectives, programs, and needs to committees, 

members, employees, contributors, volunteers, schools, 

taxpayers, government officials, neighbors, tourists, media, 

and the general public. 

Organization and Administration 

Based on information from the literature, the following 

list of questions was developed and used to model the 

organizational structure and responsibility of a PSM: 

1. What are the PSM's functions? 

2. How can the PSM's goals and objectives be reached? 

3. What kind of exhibits, programs, and services should 

be provided and how should they be implemented? 

4. Can the PSM be incorporated into another 

organization or institution in the province? 

5. What is the museum size in terms of location and 

land, budget, employees, exhibit halls, and attendance? 
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6. What is the parent organization or supervising 

organization of the PSM? 

The organization and administration of the model of the 

PSM are different from the science museum in Bangkok. The 

PSM's philosophy, goals, and objectives should emphasize 

participatory exhibits, experimental activities, and open-air 

museum style which are beneficial to the provincial people. 

Collections are minimized, but nature and environmental study 

programs are preferred. Based on the present government 

policy to freeze the hiring of new officers, the number of 

the PSM staff must limited. Thus, a cooperative approach 

should be used to fill the staffing needs of the PSM. The 

PSM should cooperate with other institutions in the 

community, and PSM staff members must be able to communicate, 

motivate, and work well with people in order to organize 

successful exhibits and programs. The organizational 

structure of the PSM should also include a board of trustees. 

Volunteer programs should also be implemented to help fill 

the organizational and administrative needs of the PSM. The 

organizational structure showing the control line systems and 

responsibility is presented in Figure 4. 

The Board of Trustees: When starting a PSM, the founding 

group should give consideration to the composition of the 

governing body that will be legally responsible for operation 

the institution. The board of trustees sets policies, 

controls finances, helps to raise funds, selects the 
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director, approves major decisions, and sees that the 

purposes of the institution are carried out. In this model, 

the board of trustees consists of 15 to 20 members and 

includes civic leaders, educators, scientists, businessmen, 

city officials, politicians, and representatives of various 

segments of the community. 

Director 

Board of Trustees 

Administration 
and 

Business Department 

Design 
and 

Exhibition Department 

Science 
and 

Education Department 

Agriculture 
Department 

Fiqure 4. Organizational structure of PSM 

The director is the key to the effectiveness of a PSM. 

The director is responsible for (a) administering the 

policies of the board of trustees; (b) managing the day-to-

day operations, the people, the programs, and the planning; 

(c) providing the leadership necessary for community interest 

and support; (d) articulating objectives and needs of the 

PSM; and (e) serving as secretary of the board of trustees. 
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The administration and business department is 

responsible for the museum's administration, fiscal 

transactions budgeting, payroll, personnel, sales operations, 

financial reports, security and safety, building maintenance, 

public relationship and membership records. 

The science and education department is responsible for 

planning, evaluations and reviews of exhibits in the PSM. 

The staff in this department also conduct science education 

programs for schools and organize seminars and training 

programs. 

The design and exhibition department is responsible for 

the design, fabrication and maintenance of exhibits. They 

also design graphics and artwork for exhibits, publication 

and publicity materials. 

The agriculture department is responsible for open-air 

or outdoor demonstrations for research on modern agricultural 

techniques, and for the operation of a nature center for PSM 

activities. 

Exhibits and Programs 

The literature supports the notion that the success or 

failure of a museum is dependent on the successful 

presentation of its exhibits and programs to the public 

(Cameron cited in Hudson, 1977). In a broad sense, success 

might depend on the way information is integrated into an 

exhibition or a program that meets the needs of the 
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community. In moving from the ideal to the real or 

operational museum's exhibits and programs, several major 

factors must be taken into consideration. 

Another source for this component is a set of questions 

suggested by Cameron (cited in Hudson, 1977) to be addressed 

by museum staff before beginning to plan an exhibit or a 

program. These questions which should always be applied to 

exhibit and program development, are listed in descending 

order: (a) What kind of people?; (b) What to communicate?; 

(c) How to communicate?; (d) How to evaluate? 

Based on these four questions, the entire process of 

exhibits and programs development is presented. The factors 

necessary to answer each question and how each is related to 

the other factors are illustrated in Figure 5. 

In answer to the first question, a description of 

visitors' in terms of age, background experience, behavior, 

career, and needs is necessary. Visitors come to a museum 

with a pluralism of interests and flexibility of imagination. 

As Their and Linn (1975) pointed out, visitors are not 

attracted to a science museum to learn facts; they come to 

find out about new and interesting phenomena. For children, 

a PSM should be infinitely easy and diverse, should project 

an atmosphere of enjoyment, and should encourage playfulness 

with toy-like exhibits which catch their attention, build 

their curiosity, and develop their intellect. 



124 

E 

X 

H 

I 

B 

I 

T 

S 

P 

R 

0 

G 

R 

A 

M 

S 

c 

0 

M 

M 

U 

N 

I 

T 

Y 

N 

E 

E 

D 

S 

What kind of people? 

What to communicate? 

How to communicate? 

How to evaluate? 

VISITORS 

children, adult, youth, 
student, teacher, 
parent s,farmer, labor, 
factory, etc. 

en 
P 
w 
w 

CONTENTS 

£ 
O 
H 
w 

W 
Q 

INSTRUCTIONAL 

METHODS 

CY* ^ 

o ° 
H o 
w «i 
H 

FOLLOW-UP OF 

EVALUATION 

Fiqyye 51 The model for exhibit and program development 



125 

The second question is What to communicate? The content 

or topic of exhibits and programs should relate directly to 

the museum's philosophy, goals, and objectives. Further, it 

should be relevant to the needs of the community (Screven, 

1974; Wittlin, 1970). The following criteria must be 

considered first for exhibits and programs: (a) a balance 

content from various science disciplines and fields of 

technology development; (b) the most important historical 

topics that impact science and technology today; (c) topics 

that appeal to corporate funders; (d) topics of special local 

interest to museum visitors; (e) content that provides the 

most practical educational value; and (f) topics that best 

lend themselves to interpretation through interactive, hands-

on exhibits which highly motivate visitors (Bindocci, 1983, 

p. 127). 

In this model, exhibition topics also shift emphasis 

from traditional subject matter (physics, chemistry, 

astronomy, geology, biology, mathematics, etc.) to issues of 

special relevance to a particular theme, such as, technology 

and economic change, man's basic needs, exploitation of 

natural resources, energy and life, young scientists' corner, 

the importance of dams for storing water, and the use of 

plants and animal waste. 

In conclusion, the content should serve visitors' needs 

and demands in the following ways: (a) to entertain, (b) to 

help then earn more money, (c) to improve their quality of 
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life, (d) to improve their health, (e) to satisfy their 

curiosity, (f) to respond to different needs, (g) to serve 

all age groups, (h) to provide learning in a format that 

differs from the formal education systems, and (i) to involve 

a variety of agencies. 

The Development of Exhibits and Programs 

Because the major problems of science and technology 

museums usually concern (a) out-of-date exhibits and programs 

(b) passive activities and exhibitions and (c) exhibits and 

programs which do not meet the needs of visitors, the 

development of exhibits and programs is a critical factor. 

The model for exhibit and program development 

illustrated in Figure 5 is based on community needs. After 

identifying visitors' needs in the first step, the contents 

or curriculum of exhibits and programs are created and 

designed. During the third step instructional methods or 

activities are designed in accordance with the needs of 

visitors. In the fourth step visitors' reactions to the 

contents and instructional methods are identified by using 

evaluation methods. The summative and continual formative 

evaluation throughout the entire design and development 

process affects the changing and developing in each step of 

the model, and in the PSM as a whole. Another key element in 

developing the exhibits and programs is cooperation among the 

staff (scientists, educators, designers, and technicians), 
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because the exhibits and programs development task involves 

teaching, psychology, engineering and art. 

Instructional Methods 

The need to include instructional methods in the model 

component points out the importance of the educational 

effectiveness of museums, which depends on the strategies 

used to attract visitors to exhibits and hold them there long 

enough for learning to occur (Boisvert and Slez, 1994). The 

assumption related to learning is that visitors' direct 

involvement in their museum visit through the use of their 

senses, develops their rational power to collect and classify 

data, and synthesize answers that are based upon that which 

they truly believe rather than upon what someone has told 

them. This increases visitors' confidence in their ability 

to inquire. In short, museum visitors learn how to learn, 

which is the ultimate goal of museum education (Booth, 

Krockover, & Woods, 1982; Oppenheimer, 1968) . 

The instructional method appropriate to the museum 

environment is different from that used in a school 

environment. Strategies that is successful in schools, such 

as sequencing and time-on-task, are not useful in the random 

access museum environment (Newsom & Silver, 197 8 cited in 

Beer, 1985). The kind of knowledge available in a museum can 

be described as the way in which the institution transmits 

developed images of learning (Carr, 1985). 
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Most professionals agree that important components in 

museum education experience are (a) a participatory approach, 

(b) self-directed learning, (c) the inquiry method, and (d) 

the discovery method. These components are adopted as vital 

methods in this proposed model. 

A participatory approach and self-directed learning 

methods are used in the model because professionals agree 

that learning and experiencing through participation are 

important in the educational museum experience. Self-

directed learning gives visitors self-control over their own 

learning and promotes development of (a) responsibility, (b) 

respect, (c) resourcefulness, and (d) responsiveness, which 

are important elements in developing a fully functional 

person (Carr, 1985). This emphasis on learning by doing and 

is summarized in the familiar Chinese proverb: 

I hear and I forget. 

I see and I remember. 

I do and I understand. 

The inquiry method is also used in the model because it 

focuses upon divergent rather than convergent thinking. It 

involves the seeking, receiving, and processing of 

information and provides visitors opportunities for cognitive 

growth in three realms of experience. The first is social 

experience, or the experience of confronting the views and 

ideas of others. The second is physical experience, which 

consists of activities that involve exploring the object. 
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The third involves logical-mathematical experiences, which 

are extremely important for the development of the transition 

from concrete experience to abstraction. 

The discovery method or democratic notion that 

individuals' can choose what to learn or play--Oppenheimer's 

(1968) approach--is also used in the model. Oppenheimer 

presented his rationale for a science museum as a place to 

play, learn, teach, discuss, experiment, and think in a 

"laboratory atmosphere." The laboratory atmosphere should be 

an environment in which individuals can become familiar with 

the details of science and technology, begin to gain some 

understanding, and have their curiosity arouse. 

Oppenheimer's model treats science and technology as a 

dynamic approach within which particular science and 

technological knowledge merge with human life in a natural 

way. 

Pertinent information drawn from the literature on 

instructional methods for museums stresses exhibits. The 

exhibits, as well as teaching personnel, must encourage 

visitors' interest, observation, participation, 

understanding, application to their lives, and development of 

their creativity (Neal, 1976; Perry, 1990; Semper, 1986). 

The following lists can be used as criteria for exhibit 

design. 

1. Exhibits should surprise and intrigue visitors by 

attracting the visitors' attention, stimulating their 
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intellectual curiosity, and eliciting their interest of 

museum visitors. 

2. The exhibit should promote perceptions of personal 

competence by ensuring success, being easy to understand, 

providing answers, providing guidance, and presenting the 

same content in a variety of ways. 

3. The exhibit should challenge the visitors so that 

they know what to expect, and are asked questions, and should 

have hidden information that is revealed only after further 

investigation by the visitors. 

4. The exhibit should promote feelings of self-

determination and control by providing a number of 

activities, providing a number of types of activities, and 

allowing visitors to interact with the exhibit at their own 

pace. 

5. The exhibit should promote feelings of enjoyment and 

playfulness by employing fantasies that appeal to the 

emotional needs of visitors, including activities which 

encourage visitors to use their imagination, and encouraging 

the visitors to enjoy the exhibit on a sensory level. 

6. The exhibit should stimulate meaningful social 

interaction by providing opportunities for visitors to work 

together on an activity and by providing an appropriate 

teaching and learning process. 
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Summary of the Model 

Rural development is a major commitment of the Thai 

government (APEID, 1986). The achievement of economic 

development, environmental management, and improved quality 

of life requires education that is not aimed simply at 

knowledge, but also at action (UNESCO, 1991). This action is 

required at the individual level, as well as at the level of 

the local community and society as a whole. The 

establishment of a PSM should be a promising avenue to 

achieve these goals. 

According to the national policy on science education 

there is a need for 

1. science education programs designed to enable the 

learner to acquire problem-solving and decision-making 

skills, and to discover the relationship of science with 

health, agriculture, industry and other aspects of daily 

life; 

2. science learning to be more meaningful, interesting 

and relevant for everyone; 

3. assistance to help people reach their potential; 

4. expansion of the vision for global concerns. 

To meet these criteria, three strategies for museum 

development were selected from the literature as the basis of 

the PSM model. The three approaches include 

(a) Oppenheimer's (1968) Model, (b) open-air museums, and 

(c) village exhibits from Egypt. These approaches were 
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selected to balance national, local, and individual needs, 

and to support national policy on science education. 

An overview of the model "Global Science Village or the 

PSM Learning Center" is provided in Figure 6. The model 

represents the activities approach in science and 

technological education for all groups of people. 

First, the principle of science through the laboratory-

atmosphere -approach aims to arouse youngsters' interest in 

science, which is usually the starting point and driving 

force of their attitudes, curiosity, and study efforts. The 

laboratory atmosphere of Oppenheimer's (1968) model provides 

an environment in which school children and general public 

alike can become familiar with science by using interactive 

hands-on exhibits. Through this approach, visitors can play, 

learn, teach, discuss, experiment, and think. 

Second, science-and-technology-in-daily-life themes are 

aimed at helping the population at large to understand and 

appreciate various aspects of science and technology. Thus 

the quality of life and economic growth of the provinces can 

be improved if visitors are educated in simple techniques of, 

for example, hygiene, preparation and choice of food, use of 

water, new methods of agriculture, industrial safety, the use 

and the wise management of technology. In this part, the 

open-air museums and village exhibits from the Egyptian 

approach are applied for PSM activities. For the clientele, 

learning is a direct experience. 
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Third, science activities are aimed at building national 

manpower. A PSM has unique advantages over more-formalized 

public education for persons of all types and ages. The 

educational programs--science camps, science clubs, science 

projects, science fairs, science seminars, and training 

programs--are designed to fulfill the gap in science 

education that cannot be easily provided in a school system. 

These activities provide an environment that is conducive for 

children, adults, and teachers to develop their scientific 

knowledge and skills. 

Assessment of the Model by 

Experts and Staff 

Data in this chapter represent the results of the 

validation of a PSM model. Data collected from the 

questionnaires are summarized and presented in tabular form 

using frequency measures. The major findings are reviewed 

and information from the questionnaires is used to answer 

each research question. Analysis is made of data secured 

from a non-randomized selected convenience sample of 17 

experts and 40 museum staff who reacted to each item in the 

model as listed on a questionnaire. 

Of the 20 questionnaires sent to experts, 17 

questionnaires (85%) were returned for the first testing of 

the PSM model. Of the 40 questionnaires sent to museum 

staff, 100% were returned for the second testing of the 
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revised PSM model. To determine if differences exist, a 

comparison of responses for the expert panel and museum staff 

is also provided. 

Opinion of the Experts About 

the PSM Model 

Research question 2 sought to evaluate the model's 

effectiveness, efficiency, and relevance by asking the 

experts what features of the PSM model, in their opinion, 

were useful and appropriate, and what features required 

modification or omission. A structured questionnaire was 

developed from the PSM model within the four basis 

components: (a) philosophy, goals and objectives; 

(b) organization and administration; (c) exhibits and 

programs; and (d) instruction methods. The questionnaire 

required respondents to rate each item as necessary for 

providing science and technological knowledge through a PSM. 

They were also asked to provide suggestions for each 

component that needed to be modified. Responses to the 

categories of stronalv disagree and disagree were combined 

into one category--disagree (D*), and responses to the 

categories of agree and strongly agree were combined into one 

category--agree (A*). 

The specific tasks or issues were those proposed in the 

PSM model for providing science and technological education 

to local provinces; 55 items were identified. Two-thirds of 
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the experts agreed on 48 items and disagreed on 7 items. The 

7 rejected items include 1 item on "philosophy, goals and 

objectives" and 6 items on "organization and administration". 

No items from "exhibits and programs" and "instruction 

methods" were rejected. 

Additional issues suggested by individual experts were 

added to a PSM model. The one item added on the organization 

and administration component was "PSM should not be 

independent; it should cooperate with people or agencies in 

the community which serve the local community, for example: 

religion, educational, civic leaders, etc." Three sub-items 

dealing with the form of exhibits and program presentation 

which added to the exhibits and programs component were 

(a) science camp program, (b) lecture, and (c) interactive 

hands-on exhibits. 

The data in Table 1 provide descriptive statistics which 

are relevant to the level of agreement of the component 

philosophy, goals and objectives. The experts agreed 100% on 

6 items (items 1, 2, 5, 8, 13, 14). From those items, the 

experts concluded that the PSM should be established as a 

linkage institution between in- and out-of-school systems to 

provide science and technological knowledge, and that its 

philosophy should be primarily educational and should enhance 

human social responsibility. This local resource should 

enable local people to improve their quality of life. 
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Table 1 

Level of Agreement for Philosophy. Goals, and Objectives bv 

Experts 

Responses (%), N, = 17 

Question, Tasks or Issues 
SA D SD 

1. It is necessary to disseminate the 
information about science and technology 
to local provinces through a PSM. 

2. PSM should be a local resource of 
knowledge. 

3. Establishing a PSM should be based on an 
assessment of the community's needs. 

4. PSM should provide people an over view of 
the discoveries and achievement of 
science and technology. 

5. PSM should link science and technological 
education between in- and out-of-school 
systems. 

6. PSM should prepare people to adjust to 
the expansion of industrial civilization 
without detrimental effects to human 
rights and cultural heritage. 

7. PSM should support local culture to 
overcome alienation from science, 
technology, and modern society, 

8. PSM's philosophy should be primarily 
educational and enhance human social 
responsibility, 

9. PSM should try to interest youngsters in 
science and technology so that they might 
pursue careers in such fields in order to 
benefit the nation in the future. 

10. Each PSM should be a source of local 
pride. 

11. PSM should be based on political, 
educational, philosophical, social and 
cultural values, and goals. 

12. PSM should develop a policy concerning its 
educational role in the community. 

13. PSM should help people apply science and 
technology to their daily lives with 
prospects to improve the quality of life. 

14. In establishing a PSM, the founders must 
clearly state the philosophy, goals, and 
objectives of the institution. 

64.71 35.29 

76.47 23.53 

41.18 29.41 29.41 

35.29 58.82 5.88 

70.59 29.41 

41.18 47.06 11.76 

29.41 47.06 17.65 SA 

58.82 41.18 

76.47 5.88 11.76 5.? 

41.18 47.06 5.88 5.* 

52.94 29.41 17.65 

35.29 29.41 29.41 SA 

58.82 41.18 

70.59 29.41 

100.00 

100.00 

70.59 29.41 

94.11 SA 

100.00 

88.24 11.70 

76.47 23.53 

100.00 

82.53 17.64 

88.24 11.76 

82.35 17.65 

**64.71 35.29 

100.00 

100.00 

NQt?* SA, strongly agree; A, agree; D, disagree; SD, strongly disagree 

*indicates collapsed data, **indicates rejected an item 
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The philosophy, goals, and objectives of the institution must 

be clearly stated by the founder group of a PSM. 

Considering the level of highest strongly agree in the 

opinion of expert. They strongly agreed 7 6.47% on 2 items 

(items 2, 9). The experts believed that the objective of a 

PSM should be a local resource for knowledge and should try 

to interest local youngsters in science and technology so 

that they pursue careers in fields that benefit the nation in 

the future. 

It is interesting that the category "PSM should develop 

a policy concerning its education role in the community" was 

rejected by the majority of the experts. This finding seems 

to be a contradict the position of experts in the literature 

reviewed. 

Results regarding the organization and administration 

component are reported in Table 2. Of the 18 issues on the 

list, 12 items were accepted and 6 items were rejected. From 

the collapsed data, the percentage of agreement on most items 

was high, on 8 items agreement was 100%, on 3 items agreement 

was 94.12% and only 1 item, the lowest, agreement was 76.41 

percent. 

It is interesting that most of the disagreement on items 

of the PSM model were on this component (six out of seven). 

Less than two-thirds of the respondents agreed on the 

following items: (a) a PSM should be set up in a historical 

site (64.71%); (b) a PSM should be located on the campus of a 
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Table 2 

Level of Agreement for Organization and Administration bv 

Experts 

Question, Tasks or Issues 
Responses (%), n = 17 

SA A D SD 

15. Site selection should be considered according 52.94 47.06 - - 100.00 
to the institution's operating needs and 
goals as well as cost, available 
infrastructures or other natural resources. 

16. PSM should be set up in a historical site. 11.76 52.94 35.29 

17. PSM should be located on the campus of a - 29.41 58.82 11.7 6 
university or college. 

18. PSM should be close to market places, 23.53 52.94 23.53 - 76.47 23.53 
schools, or temples. 

19. PSM should be in a remote place with an 5.88 35.29 58.82 
emphasis on nature studies.-

20. PSM buildings should be uniquely designed for 52.94 47.06 - - 100.00 
its intended exhibits and activities. 

21. PSM should emphasize open-air exhibits and - 58.82 41.18 
activities. 

22. PSM buildings can be adapted or renovated 5.88 23.53 58.82 11.76 
from existing buildings. 

23. In addition to local support,the government 76.47 23.53 - - 100.0 0 
should provide a subsidy for the PSM. 

24. PSM should be a nonprofit organization. 76.47 17.65 5.88 - 94.12 5.E 

25. PSM should earn income through admissions, 52.94 41.18 5.88 - 94.12 SA 
memberships, gift-shops and rentals. 

26. Local politicians' support is an essential 23.53 23.53 41.18 11.76 **47.06 52.? 
condition for the establishment and 
success of a PSM. 

27. PSM should have a 15 to 20 member board of 23 .53 76.47 - - 100.00 
trustees composed of various segments of the 
community. 

28. PSM staff should cooperate and have a good 64.71 35.29 - - 100.00 
relationships with the community. 

29. Community's needs assessment studies are 47.06 52.94 - - 100.00 
necessary for the planing process. 

30. PSM should advertise its activities and 82.35 17.65 - - 100.00 
programs to the public. 

31. PSM should recruit local retired scientists 47.06 47.06 5.88 - 94.12 SA 
and teachers to work as volunteers. 

32. Management of the PSM should involve staff 58.82 41.18 - - 100.0 0 
in discussion of plans, problems, and needs on 
a routine basis. 

Npt?• SA, strongly agree; A, agree; D, disagree; SD, strongly disagree 

^indicates collapsed data, **indicates rejected an item. 



140 

university or college (29.41%); (c) a PSM should be in a 

remote place with emphasis on nature studies (41.18%); (d) a 

PSM should emphasize open-air exhibits and activities 

(58.82%); (e) PSM buildings can be adapted from renovated 

existing buildings (29.41%); and (f) local politicians' 

support is an essential condition for the establishment and 

success of a PSM (47.06%). 

Five of the issues rejected were related to site 

selection and building. The experts preferred the idea that 

a PSM should be a unique organization and that site selection 

and buildings should meet its goals and functions, as 

evidenced by their strong support on items 15 and 20 (100%). 

Three-fourths of the experts also agreed that a PSM's the 

location should be close to the market place, schools, or a 

temple. 

The majority of the experts indicated that a PSM should 

not be located on the campus of a university or college, and 

that a PSM could not be housed in an adapted or renovated 

existing building. Responses to the issue about local 

politicians' support as an essential condition for the 

establishment and success of a PSM were mixed. Half of the 

experts agreed, and half disagreed. 

More than two-thirds of the experts strongly agreed on a 

basic definition of a museum and indicated that a PSM should 

be a nonprofit organization and should be subsidized by the 

government in addition to local support. Half of the experts 
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also strongly agreed that a PSM should be self-supported by 

income from admissions, memberships, gift-shops, and so 

forth. 

For a PSM to be successful at disseminating information 

about science and technology to local provinces, the experts 

believed that its activities and programs should be 

advertised to the public. They strongly agreed on this issue 

82.3 5%, which is the highest agreement for this component. 

They also supported the statement that a PSM staff should 

cooperate and have a good relationship with the community 

(strongly agreed 64.71%). On organization structure of a 

PSM, the experts agreed that a PSM should have a board of 

trustees that is composed of various segments of the 

community (100%), and that the museum staff should recruit 

local retired scientists and teachers to work as volunteers 

(94.12%). 

Concerning the component, dealing with exhibits and 

programs, all of the tasks or issues proposed were accepted, 

as shown in Table 3. The most important process of exhibits 

and programs development that concerned the experts was 

visitors' reactions. They strongly agreed, 88.24%, that 

there should be continual follow-up and evaluations of 

visitors' reactions throughout the entire design and 

development process (item 40). More than half of the experts 

strongly agreed that the exhibits and programs should agree 

with the stated philosophy, goals, and objectives, should 
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Table 3 

Level of Agreement for Exhibits and Programs bv Experts 

Question, Tasks or Issues 
Responses(%), M = 17 

SA A SD 

33. The exhibits and programs should be in 
agreement with the stated philosophy, 
goals, and objectives. 

34. PSMs' exhibits and programs should serve 
special local needs and interests. 

35. The exhibition topics should shift 
emphasis from traditional subject 
matter to issues of special relevance 
to particular themes of human life. 

36. The exhibits and programs should include 
a balance of all scientific disciplines 
and fields of technological 
development. 

37. The exhibits' contents and topics should 
be suitable for interpretation through 
interaction and should motivate 
visitors to learn. 

38. The exhibits and programs should 

58.82 41.18 

52 .94 47.06 

23.53 64.71 11.76 

41.18 52.94 5 A 

58.82 41.18 

39. 

evaluations of visitors' reaction 
throughout the entire design and 
development process. 

100.00 

100.00 

.24 11-76 

94.12 5 . i 

100.00 

38.1 be entertaining 47. .06 47 , .06 5. .88 94. .12 5. 88 
38.2 help earn more money 17. .65 64, .71 11. .76 5.88 82. .35 17. .65 
38.3 improve quality of life 52. .94 47, .06 - - 100. .00 -

38.4 improve health care 41. .18 52, .94 - 5.88 94. .12 5. 88 
38.5 satisfy visitors' curiosity 64 . .71 35 , .29 - - 100. .00 -

38.6 respond to different needs 29, .41 47. .06 23 , .53 76. .47 23. .53 
38.7 serve different clienteles 35. .29 64 .71 - - 100. .00 -

38.8 provide learning in a format that 11. .76 
differs from formal education 47, .06 41, .18 11. .76 88. .24 

38.9 involve different agencies 17. .65 82. .35 - - 100. .00 -

PSM's exhibits and programs should be 
presented in the form of 
39.1 a lab atmosphere 23 , .53 52 .94 23 . .53 70. .59 23. .53 
39.2 a field demonstration 17. .65 70 .59 11. .76 88. .24 11. .76 
39.3 science education programs 17, .65 76 .47 5. .88 94. .12 5. ,88 

There should be continual follow-up and 88, .24 11 .76 _ _ 100. .00 _ 

Mo£L£. SA, strongly agree; A, agree; D, disagree; SD, strongly disagree 

*indicates collapsed data. 
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motivate visitors to learn, and should serve special local 

needs and interests. 

Another interesting point concern item 38 and differs 

from the literature when the collapsed data are ranked in 

order from high to low. The new order of visitors' needs and 

demands for visiting a museum in the opinion of experts were 

to (a) satisfy visitors' curiosity, (b) improve their quality 

of life, (c) serve different clientele, (d) involve different 

agencies, (e) be entertaining, (f) improve health care, 

(g) provide learning in a format that differs from formal 

education, (h) help earn more money, and (i) respond to 

different needs. These seem to reflect a Thai socio-cultural 

context. The motivation to learn, and to improve quality of 

life is currently a necessity for Thai people. 

Regarding the presentation of the PSM's exhibits and 

programs, the experts seemed to prefer the combination of 

activities in the form of science education programs and 

field demonstrations that directly involve the target group 

much more than lab atmosphere activities. 

The opinions of the experts about the PSM model 

component instructional methods are summarizes in Table 4. 

The collapsed data indicate that all 17 tasks or issues were 

accepted. The agreement on items included agreement on 12 

items at 100%, agreement on 4 items at 94.12%, and agreement 

on only one at 76.47%. 
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Table 4 

Level of Agreement for Instructional Methods bv Exnerts 

Responses(%), M = 17 
Question, Tasks or Issues 

SA A D SD 

41. PSM should be a life long educational resource 70.59 29.41 - - 100.00 
with a lively atmosphere that promotes 
self-study, self-confidence, and critical 
thinking. 

42. The exhibits' instructions should 
42.1 be easy to understand 70.59 29.41 - - 100.00 
42.2 provide answers 52.94 47.06 - - 100.00 
42.3 provide guidance 47.06 52.94 - - 100.00 

43. Inquiry is an efficient method to promote 47.06 52.94 - - 100.00 
learning in a museum. 

44. The exhibits should have some hidden 35.29 58.82 5.88 - 94.12 5.88 
information that is revealed only after 
further investigation by visitors. 

45. The activities should promote a feeling of 52.94 47.06 - - 100.00 
self-determination and control. 

46. The activities should allow visitors to 47.06 52.94 - - 100.00 
manipulate and interact with the exhibits 
at their own pace. 

47. The activities should promote a feeling of 52.94 47.06 - - 100.00 
enjoyment and playfulness. 

48. The instructional method should include 58.82 41.18 - - 100.00 
activities which encourage visitors to use 
their imaginations. 

49. The activities should stimulate meaningful 52.94 47.06 - - 100.00 
social interaction. 

50. The activities should provide opportunities 52.94 41.18 5.88 - 94.12 5.88 
for visitors to work together. 

51. The exhibits should present content in a 47.06 52.94 - - 100.00 
variety of ways. 

52. PSM should provide visual and concrete 47.06 47.06 - 5.88 94.12 5.88 
experiences with objects as well as 
exploration of concepts through interactive 
exhibits. 

53. PSM activities should be "experience-driven" 29.41 47.06 23.53 - 76.47 23.53 
rather than "information-driven." 

54. The activities should create a thirst 82.35 11.76 5.88 - 94.12 5.88 
for knowledge rather than just present large 
quantities of knowledge. 

55. Evaluating the effectiveness of the 70.59 29.41 - - 100.00 
activities should not be limited to 
declarative knowledge, but should include 
procedural knowledge, attitude change, and 
effective impact. 

• SA, strongly agree; A, agree; D, disagree; SD, strongly disagree 

Vindicates collapsed data. 
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It can be concluded that PSM instructional methods 

should lay the foundation for lifelong learning which 

emphasizes the process of self-study and promotes self-

confidence and critical thinking. The instructional methods 

used to conduct activities in a museum should allow visitors 

to participate, experiment, discover, investigate and inquire 

through the exhibits and educational programs. Learners in a 

PSM are active learners, and activities or exhibits should 

encourage visitors to learn. 

The highest number of experts who strongly agree 

(82.35%) on an item was for "the activities should be create 

a thirst for knowledge rather than just present large 

quantities of knowledge." This agreement is congruent with 

visitors' needs and interest when they visit a museum, which 

the experts believed that exhibits should satisfy visitors' 

curiosity. 

The lowest number of experts agreed (76.47%) that PSM's 

activities should be experience-driven rather than 

information-driven. However, these two terms need 

clarification. 

The experts opinions on the characteristics of the 

exhibits' instruction elicited the same results elicited on 

the proposed model. The experts strongly agreed that 

exhibits should be easy to understand (70.59%), but were not 

as confident with should provide answers (52.94%), or should 

provide guidance (47.06%). 



146 

It should be noted that one expert strongly disagreed on 

item 52, that PSM should provide visual and concrete 

experiences with objects as well as exploration of concepts 

through interactive exhibits. Clarification apparently is 

needed about interactive exhibits, which in Thailand are 

reviewed as an expensive, high-technology approach. The idea 

that interaction does not mean highly technical computers or 

expensive new galleries should be disseminated among museum 

experts and staff in Thailand 

The Responses of Museum Staff 

Toward the PSM Model 

Research question 3 sought to survey the responses of 

museum staff toward the PSM model. A revised questionnaire, 

which resulted from the first-testing of a PSM model 

evaluated by an expert panel was used. The items marked with 

an asterisk (*) were the new issues suggested by individual 

experts. Of the 40 questionnaires sent, 100% were returned. 

Part I of the questionnaire sought general information from 

the respondents concerning positions held, responsibilities 

or duties, years of working experience, and experience in 

science museums. Twenty-eight of the respondents were 

employed in academic position, and eight were artists or 

technicians. Half of them were responsible for the 

organization of activities. The respondents' average working 

experience at science museums was from 10 to 14 years. 
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Part II of the survey requested that respondents 

indicate their level of agreement toward the model. They 

were also asked to provided comments for each component of a 

PSM model. Data collected from the questionnaires were 

analyzed and presented in tabular form using frequency 

measures, means, and standard deviations. The respondents' 

comments are listed and grouped into a model component. 

Results of the responses of the museum staff toward the 

PSM model components philosophy, goals, and objective are 

reported in Table 5. The subjects supported the issues in 

this component as essential for a PSM model. The percentage 

who strongly agreed with all items listed ranged from 55 to 

85%. More than nine-tenths of the mean scores were higher 

than 3.5. Only a few respondents disagreed with some items. 

The highest percentage who strongly agreed was 85% on 

items 1, 5 and 13, thus indicating that it is necessary to 

establish a PSM to link science and technological education 

between in- and out-of-school systems. The philosophy, 

goals, and objectives of a PSM must be clearly stated. The 

respondents also suggested that a PSM curriculum should be 

different from a school curriculum. 

The museum staff viewed the objectives of a PSM 

differently than did the experts, when comparing the highest 

strongly agreed on this issues. The museum staff emphasized 

preparing people to adjust to the expansion of industrial 

civilization, they rated strongly agree 80%, while the 
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Table 5 

Level of Agreement for Philosophy. Goals, and Objectives bv 

Museum Staff 

Question, Tasks or Issues 
SA 

Responses (%), M = 40 

D SD Mean Std 

1. It: is necessary to disseminate the 
information about science and technology 
to local provinces through a PSM. 

2 . 

3 . 

4. 

5. 

PSM should be a 
knowledge. 

local resource of 

Establishing a PSM should be based on an 
assessment of the community's needs. 

PSM should provide people an over view 
of the discoveries and achievement of 
science and technology. 

PSM should link science and technological 
education between in- and out-of-school 
systems. 

6. PSM should prepare people to adjust to 
the expansion of industrial civilization 
without detrimental effects to human 
rights and cultural heritage. 

7. PSM should support local culture to 
overcome alienation from science, 
technology, and modern society. 

8. PSM's philosophy should be primarily 
educational and enhance human social 
responsibility. 

9. PSM should try to interest youngsters in 
science and technology so that they might 
pursue careers in such fields in order to 
benefit the nation in the future. 

10. Each PSM should be a source of local 
pride. 

11. PSM should be based on political, 
educational, philosophical, social and 
cultural values, and goals. 

12. PSM should help people apply science and 
technology to their daily lives with 
prospects to improve the quality of life. 

13. In establishing a PSM, the founders 
must clearly state the philosophy, 
goals and objectives of the institution. 

8 5 . 0 1 2 . 5 2 . 5 

7 5 . 0 2 5 . 0 

7 5 . 0 17 .5 7 . 5 

7 5 . 0 2 5 . 0 

8 5 . 0 1 5 . 0 

80.0 20.0 

65 . 0 3 0 . 0 5 . 0 

6 2 . 5 3 7 . 5 

5 5 . 0 4 0 . 0 5 .0 

6 1 . 5 3 0 . 8 7 . 7 

5 5 . 0 37 .5 7 . 5 

6 7 . 5 3 0 . 0 2 . 5 

8 5 . 0 12 .5 2 . 5 

3 . 8 2 5 .446 

3 . 7 5 0 .439 

3 . 6 7 5 .616 

3 . 7 5 0 .439 

3 . 8 5 0 .362 

3 . 8 0 0 .405 

3 . 6 0 0 . 5 9 1 

3 . 6 2 5 .490 

3 . 5 0 0 .599 

3 . 5 3 8 .643 

3 . 4 7 5 .640 

3 . 6 5 0 .533 

3 . 8 2 5 .446 

Note• SA, strongly agree; A, agree; D, disagree; SD, strongly 

disagree; Std, Standard deviation. 
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experts rated strongly agree on this item only 41.18%. The 

experts' objectives were to attract local youngsters to 

science and technology so that they might pursue careers in 

such fields which would benefit the nation in the future; 

they strongly agreed 7 6.47%, while museum staff strongly 

agreed 55.0% on this item. The museum staff also questioned 

"How can we educate local people so they can understand, use, 

and apply science and technological knowledge to improve 

their quality of life"? 

The results of the PSM model component organization and 

administration are shown in Table 6. A wide diversity of 

opinion was expressed concerning how the organization and 

administration of a PSM should be performed (mean range from 

2.2 to 3 .725). 

The respondents strongly supported (mean = 3.725) four 

items (items 22, 23, 24, and 25). On these items, the museum 

staff indicated that community needs assessment studies are 

necessary for the planning process in establishing a PSM. 

They strongly agreed that for a PSM to succeed, its staff 

must cooperate and have good relationships with the community 

and advertise its activities and programs to the public. 

Respondents agreed that staff recruitment from local retired 

scientists and teachers is needed. 

Another highly rated item concerns PSM buildings. Like 

the experts, the staff preferred a uniquely designed building 

for museum exhibits and activities (mean = 3.700). 
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Level nf Agreement for Organization and Administration bv 

Museum Staff 
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Question, Tasks or Issues 

Responses (%), N = 40 

SA A D SD Mean Std 

14. Site selection should be considered 
according to the institution's operating 
needs and goals as well as cost, 
available infrastructures or other 
natural resources. 

15. PSM should be close to market places, 
schools, or temples. 

16. PSM buildings should be uniquely-
designed for its intended exhibits and 
activities. 

17. In addition to local support,the 
government should provide a subsidy for 
the PSM. 

18. PSM should be a nonprofit organization. 

19. PSM should earn income through 
admissions, memberships, gift-shops and 
rentals. 

20.*PSM should not be independent, it should 
cooperate with people or agencies in the 
community which serve the local 
community, for example: religions, 
educational, civic leaders, etc. 

21. PSM should have a 15 to 2 0 member board 
of trustees composed of various segments 
of the community. 

22. PSM staff should cooperate and hav a 
good relationships with the community. 

23. Community's needs assessment studies are 
necessary for the planing process. 

24. PSM should advertise its activities and 
programs to the public. 

25. PSM should recruit local retired 
scientists and teachers to work as 
volunteers. 

26. Management of the PSM should involve 
staff in discussion of plans, problems, 
and needs on a routine basis. 

5 5 . 0 4 0 . 0 5 . 0 3 . 5 0 0 . 5 9 9 

5 0 . 0 3 7 . 5 10 .0 2 . 5 3 . 3 5 0 . 770 

7 2 . 5 2 5 . 0 2 . 5 

7 2 . 5 2 2 . 5 5 . 0 

3 . 7 0 0 . 5 1 6 

3 . 6 7 5 . 5 7 2 

1 7 . 5 1 5 . 0 3 7 . 5 3 0 . 0 2 . 2 0 0 1 . 0 6 7 

3 5 . 0 5 2 . 5 7 . 5 5 . 0 3 . 1 7 5 . 7 8 1 

6 7 . 5 32 . 5 3 . 6 7 5 . 4 7 4 

4 2 . 5 5 2 . 5 5 . 0 

7 2 . 5 2 7 . 5 

7 2 . 5 2 7 . 5 

7 2 . 5 2 7 . 5 

7 2 . 5 2 7 . 5 

6 5 . 0 3 0 . 0 5 . 0 

3 . 3 7 5 . 5 8 6 

3 . 7 2 5 . 4 5 2 

3 . 7 2 5 . 4 5 2 

3 . 7 2 5 . 4 5 2 

3 . 7 2 5 . 4 5 2 

3 . 6 0 0 . 5 9 1 

Note. SA, strongly agree; A, agree; D, disagree; SD, strongly 

disagree' Std, Standard deviation; *indicated new item added. 
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The lowest mean, for a PSM model component was 2.20, 

which was the rating for item 18 of the component 

organization and administration. It is the only item where 

the mean score was lower than 3.00. For this item, the 

majority of the respondent indicated that a PSM should not be 

a nonprofit organization. This response is interesting 

because it contradicts the literature and the experts' 

opinions. 

The results regarding the exhibits and programs 

component are reported in Table 7. The responses of the 

museum staff toward the exhibit and program development model 

were highly positive. Twenty-one items (including sub-items) 

were listed. The highest mean score for this component was 

3.903, and the lowest mean score was 3.103. The mean scores 

of 17 items were higher than 3.5, and for only 4 items were 

lower. 

The museum staff believed that the evaluation process is 

an important task for exhibits and program development. 

Ninety percent strongly agreed that there should be continual 

follow-up and evaluations of visitors' reaction throughout 

the entire design and development process (mean = 3.903). 

This is congruent with the opinions of the experts, 88% 

strongly agreed on this item, yielding the highest rating of 

all items. 

The respondents' reactions to the criteria for selecting 

contents or topics for exhibits and program planning, for the 



152 

Table 7 

Level of Agreement for Exhibits and Programs bv Museum Staff 

Question, Tasks or Issues 
SA 

Responses (%), M = 40 

SD Mean Std 

27. The exhibits and programs should be in 
agreement with the stated philosophy, 
goals, and objectives. 

28. PSMs1 exhibits and programs should serve 
special local needs and interests. 

29. The exhibition topics should shift 
emphasis from traditional subject matter 
to issues of special relevance to 
particular themes of human life. 

30. The exhibits and programs should include 
a balance of all scientific disciplines 
and fields of technological development. 

31. The exhibits' contents and topics should 
be suitable for interpretation through 
interaction and should motivate visitors 
to learn. 

32. The exhibits and programs should 
32.1 be entertaining 
3 2.2 help earn more money 
32.3 improve quality of life 
32.4 improve health care 
32.5 satisfy visitors' curiosity 
32.6 respond to different needs 
32.7 serve different clienteles 
32.8 provide learning in a format that 

differs from formal education 
32.9 involve different agencies 

33 . PSM's exhibits and programs should be 
presented in the form of 
33.1 a lab atmosphere 
33.2 a field demonstration 
3 3.3 science education programs 
*33.4 science camp program 
*33.5 lecture 
*33.6 interactive hands-on exhibits 

34. There should be continual follow-up and 
evaluations of visitors' reaction 
throughout the entire design and 
development process. 

66.7 28.2 5.1 

65.0 30.0 5.0 

70.0 22 .5 7.5 

70.0 27.5 2.5 

77.5 22.5 

70.0 
35.9 
62.5 
57.5 
62.5 
60.0 
75.0 

30.0 
46.2 
37.5 
42.5 
35.0 
35.0 
25.0 

10.3 

2.5 
5.0 

75 .0 25.0 
67.5 30.0 2.5 

50.0 
37.5 
60.0 
67 .5 
42.5 
72.5 

90.3 

40.0 
62.5 
40.0 
30.0 
52.5 
27 .5 

9.7 

5.0 

2.5 

5.0 

7.7 

5.0 

3.615 .590 

3.600 .591 

3.625 .628 

3.675 .529 

3.775 .423 

3 .700 
3 .103 
3 .625 
3 .575 
3 .600 
3 .550 
3 .750 

3 .750 
3 .650 

3 .350 
3 .375 
3 .600 
3 .650 
3 .375 
3 .725 

.464 

.882 

.490 

.501 

.545 

.597 

.439 

.439 

.533 

.802 

.490 

.496 

.533 

.586 

.452 

3.903 .301 

Note. SA, strongly agree; A, agree; D, disagree; SD, strongly disagree; 

Std, Standard Deviation; *indicate new item added. 



153 

PSM model, based on their experience, included the following: 

(a) should be suitable for interpretation through interaction 

and should motivate visitors to learn (mean = 3.775); 

(b) should include a balance of all scientific disciplines 

and fields of technological development (mean = 3.675); 

(c) should emphasize issues of special topics related to 

particular themes of human life (mean = 3.625); (d) should be 

in agreement with stated philosophy, goals and objectives 

(mean = 3.615); and (e) should serve special local needs and 

interests (3.600). 

When considering the ranking of item 32, which concerned 

visitors' needs and demands for visiting a museum, in the 

opinion of museum staff, the exhibits and programs should: 

(a) provide learning in a format that differs from formal 

education, (b) serve different clienteles, (c) be 

entertaining, (d) involve different agencies, (e) improve 

quality of life, (f) satisfy visitors curiosity, (g) improve 

health care, (h) respond to different needs, and (i) help 

earn more money. The item ranked first seems to reflect the 

staff's target group, which is school children who visit the 

Bangkok Science Center. The museum staff's view is different 

from that of the experts, who focused on local people to 

improve their quality of life and the satisfaction of 

visitors' curiosity. The two groups agreed that "help 

clientele earn more money" should not be the first priority 



154 

for visiting a museum. This finding contradicts the finding 

reported in the literature. 

Regarding the form of presentation of exhibits and 

programs (item 33), three new sub-items were added. The 

museum staff emphasized interactive hands-on exhibits (mean = 

3.725) and a science camp program (mean = 3.650) to attract 

school children more than other clientele. It is interesting 

to observe that interactive hands-on exhibits, which are the 

lab-atmosphere-approach presentation form, received the 

highest rating (mean = 3.725), but lab atmosphere itself 

received the lowest rating (mean = 3.350). The specific term 

found in the literature may not be well known and may have 

been confused with the type of laboratory found in schools. 

The opinions of the museum staff about the PSM model 

component instructional methods are reported in Table 8. The 

17 items all received high levels of agreement. The highest 

mean score of this component was 3.950, and the lowest mean 

score was 3 .475 . 

Ninety-five percent of the respondents strongly agreed 

that a lively atmosphere which promotes self-study, self-

confidence, and critical thinking which lay the foundation 

for life-long learning is the essential instructional method 

for a museum's environment (mean = 3.950). They also 

emphasized that instruction used in a museum should be easy 

to understand (mean = 3.900). 
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Table 8 

T.svfil of Agreement for Instructional Methods bv Museum Staff 

Question, Tasks or Issues 
SA 

Responses(%), M = 40 

SA Mean Std 

35. PSM should be a life long educational resource 
with a lively atmosphere that promotes self-
study, self-confidence, and critical thinking. 

36. The exhibits' instructions should 
3 6.1 be easy to understand 
3 6.2 provide answers 
3 6.3 provide guidance 

37. Inquiry is an efficient method to promote 
learning in a museum. 

38. The exhibits should have some hidden 
information that is revealed only after 
further investigation by visitors. 

39. The activities should promote a feeling of 
self-determination and control. 

40. The activities should allow visitors to 
manipulate and interact with the exhibits 
at their own pace. 

41. The activities should promote a feeling of 
enjoyment and playfulness. 

42. The instructional method should include 
activities which encourage visitors to use 
their imaginations. 

43. The activities should stimulate meaningful 
social interaction. 

44. The activities should provide opportunities 
for visitors to work together. 

45. The exhibits should present content in a 
variety of ways. 

46. PSM should provide visual and concrete 
experiences with objects as well as 
exploration of concepts through interactive 
exhibits. 

47. PSM activities should be "experience-driven" 
rather than "information-driven." 

48. The activities should be create a thirst for 
knowledge rather than just present large 
quantities of knowledge. 

49. Evaluating the effectiveness of the activities 
should not be limited to declarative 
knowledge, but should include procedural 
knowledge, attitude change, and effective 
impact. 

95.0 5.0 

90.0 10.0 
70.0 22.5 7.5 
67.5 32.5 

80.0 17.5 2.5 

70.0 30.0 

55.0 42.5 2.5 

60.0 35.0 5.0 

75.0 22 .5 2.5 

57.5 40.0 2.5 

62.5 32.5 5.0 

62.5 32.5 5.0 

52.5 42.5 5.0 

67.5 30.0 

57.5 35.0 7.5 

72.5 25 .0 2.5 

75.0 25.0 

2.5 

3.950 .221 

3.900 .304 
3.625 .628 
3.675 .474 

3.775 .480 

3 .700 .464 

3.525 .554 

3 .550 .597 

3.725 .506 

3.550 .552 

3.575 .594 

3.575 .594 

3.475 .599 

3 .625 .628 

3.500 .641 

3.700 .516 

3 .750 .439 

Note. SA, strongly agree; A, agree; D, disagree; SD, strongly disagree 

Std, Standard deviation. 
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Five items related to instructional methods received a 

high level of agreement, with mean score ratings from 3.700 

to 3.775 (items 37, 38, 41, 48, and 49). From the rating of 

these items, it is apparent that the teaching and learning 

strategies in museums should create a thirst for knowledge, 

have some hidden information that is revealed only after 

further investigation by visitors, and use an inquiry method. 

The activities in a museum should also promote a feeling of 

enjoyment. Evaluation methods should not be limited to 

statements of knowledge gained, or telling patrons facts but 

should include procedural knowledge, and confront attitude. 

The opinion of the museum staff on the exhibits' 

instruction is the same as the PSM model. They agreed 

strongly with "the exhibits should be easy to understand" 

(90.0 %), exhibits should provide answers (70.0 %), and 

should provide guidance (67.5 %). In addition to these 

characteristics, museum staff suggested that instruction 

labels, should be short, readable, and in a position to catch 

the visitors' attention. A docent program, guides, or a tour 

service was also recommend as a means to answer visitors' 

questions and to develop good relationships between visitors 

and the institution. 

The data in Table 9 show that the museum staff agreed 

that the majority of the tasks or issues presented in the PSM 

model were necessary for museum development. 
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Table 9 

The Resnonses of Museum Staff Toward the Basic Components 

of a PSM Model (M = 40) 

Components Mean for Each 
Component 

Philosophy, goals and objectives 

Organization and administration 

Exhibits and programs 

Instructional methods 

3 .68 

3 .47 

3.61 

3.66 

Summary of the Findings 

The major findings of this study included the following: 

1. Of the 55 model components, experts rated 48 as 

essential to the model at a rate of 66% or higher. Experts 

rated 7 components, 6 of which were included in "organization 

and administration", less than a 66% level of agreement. 

2. The experts and museum staff strongly supported the 

idea that it is necessary to disseminate information about 

science and technology to local provinces through a PSM. 

3. The respondents emphasized that in establishing a 

PSM, the founders must clearly state the philosophy, goals, 

and objectives of the institution. 
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4. Both groups believed that a PSM should link in- and 

out-of-school systems and that its philosophy should be 

primarily educational, to enhance individuals' social 

responsibility and benefit local people by improving their 

quality of life. 

5. The two groups differed regarding the objectives of 

a PSM. The experts indicated that a PSM should be a local 

resource for science and technological knowledge and should 

attract youngsters to careers in fields which would benefit 

the nation in the future. The museum staff, on the other 

hand, emphasized the need to prepare individuals for 

adjustment to the expansion of industrial civilization. 

6. Regarding the site selection and buildings for a 

PSM, the experts and staff agreed that decisions regarding 

the building should be based on the institution's operating 

needs and goals and on cost, available infrastructures, and 

other natural resources. They also agreed that the building 

should be uniquely designed for its intended exhibits and 

activities. 

7. The majority of the experts indicated that a PSM 

should not be located on the campus of a university or 

college, and that a PSM building could not be an adapted or 

renovated building. 

8. The two groups differed in their opinions regarding 

the financial basis of a PSM. More than two-thirds of the 

experts strongly agreed that a PSM should be a nonprofit 
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organization; however, the majority of the museum staff 

believed that a PSM should be a for-profit organization. 

9. Both groups strongly agreed that a PSM staff must 

cooperate and have good relationships with the community and 

should advertise the museum's activities and programs to the 

public in order to successfully disseminate science and 

technological education to local provinces. 

10. Regarding the organizational structure of a PSM, 

the two groups agreed that a PSM should have a board of 

trustees which represents various segments of the community. 

They agreed that staff recruitment from local retired 

scientists and teachers is desirable. 

11. Both groups strongly agreed that an important task 

in the exhibit and program development process is continual 

follow-up and evaluation of visitors' reactions throughout 

the entire design and development process. 

12. The experts and staff differed regarding criteria 

for selecting the content or topic of exhibits and programs. 

The experts emphasized serving special local needs and 

interests, whereas the museum staff ranked this issue last 

and ranked the item "should be suitable for interpretation 

through interaction and should motivate visitors to learn," 

first. 

13. The respondents' perspective of visitors' needs and 

demands when visiting a museum were different. The experts' 

focus was on local individuals and the improvement of their 
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quality of life and the satisfaction of visitors' curiosity. 

The museum staff, on the other hands focused on school 

children and the provision of learning opportunities in a 

format that is different from formal education. 

14. Regarding the presentation of a PSM's exhibits and 

programs, the two groups' perspectives differed. The experts 

preferred activities in the form of science education 

programs and field demonstrations that directly involve the 

audience. The museum staff preferred interactive hands-on 

exhibits that attract school children. 

15. The two groups agreed that instructional methods in 

the museum should lay a foundation for life-long learning, 

should emphasize the process of self-study, and should 

promote self-confidence and critical thinking. They agreed 

that activities in the museum should create a desire for 

knowledge rather than just present large quantities of 

information. 



CHAPTER 5 

SUMMARY AND DISCUSSION OF FINDINGS 

Summary 

The primary purpose of this research was to develop a 

Provincial Science Museum (PSM) model as a guide to expand 

the science museum to the provinces in Thailand. A secondary 

purpose of this study was to determine, in the opinion of 

experts, what features of the PSM model were useful and 

appropriate, and what features required modification or 

omission. The third purpose was to survey the opinions of 

the museum staff toward the revised model. 

Model development was limited to research literature 

related to science museum materials located in the United 

States of America and Thailand. The population for this 

study was delimited to experts working at the Ministry of 

Education; The Ministry of Science, Technology, and 

Environment; the Science Society of Thailand, under the Royal 

Patronage; and the professional groups at the Bangkok Science 

Center. 

This study was descriptive research. The methodology 

included the following three steps of the modeling process: 

(a) review of related literature, (b) model development, and 

(c) validation of the model. Survey research was the method 
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selected as most appropriate for investigation of the PSM 

model components. The design used in this study was a 

modified non-randomized selected group. Frequency 

distributions are provided for each questionnaire item. The 

means and standard deviations were used to describe the PSM 

model components that respondents indicated were appropriate 

to disseminate science and technological knowledge to local 

provinces through a PSM. 

Summary of the Findings 

The major findings of this study included the following: 

1. Of the 55 model components, experts rated 48 as 

essential to the model at a rate of 66% or higher. Experts 

rated 7 components, 6 of which were included in "organization 

and administration", less than a 66% level of agreement. 

2. The experts and museum staff strongly supported the 

idea that it is necessary to disseminate information about 

science and technology to local provinces through a PSM. 

3. The respondents emphasized that in establishing a 

PSM, the founders must clearly state the philosophy, goals, 

and objectives of the institution. 

4. Both groups believed that a PSM should link in- and 

out-of-school systems and that its philosophy should be 

primarily educational, to enhance individuals' social 

responsibility and benefit local people by improving their 

quality of life. 
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5. The two groups differed regarding the objectives of 

a PSM. The experts indicated that a PSM should be a local 

resource for science and technological knowledge and should 

attract youngsters to careers in fields which would benefit 

the nation in the future. The museum staff, on the other 

hand, emphasized the need to prepare individuals for 

adjustment to the expansion of industrial civilization. 

6. Regarding the site selection and buildings for a 

PSM, the experts and staff agreed that decisions regarding 

the building should be based on the institution's operating 

needs and goals and on cost, available infrastructures, and 

other natural resources. They also agreed that the building 

should be uniquely designed for its intended exhibits and 

activities. 

7. The majority of the experts indicated that a PSM 

should not be located on the campus of a university or 

college, and that a PSM building could not be an adapted or 

renovated building. 

8. The two groups differed in their opinions regarding 

the financial basis of a PSM. More than two-thirds of the 

experts strongly agreed that a PSM should be a nonprofit 

organization; however, the majority of the museum staff 

believed that a PSM should be a for-profit organization. 

9. Both groups strongly agreed that a PSM staff must 

cooperate and have good relationships with the community and 

should advertise the museum's activities and programs to the 
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public in order to successfully disseminate science and 

technological education to local provinces. 

10. Regarding the organizational structure of a PSM, 

the two groups agreed that a PSM should have a board of 

trustees which represents various segments of the community. 

They agreed that staff recruitment from local retired 

scientists and teachers is desirable. 

11. Both groups strongly agreed that an important task 

in the exhibit and program development process is continual 

follow-up and evaluation of visitors' reactions throughout 

the entire design and development process. 

12. The experts and staff differed regarding criteria 

for selecting the content or topic of exhibits and programs. 

The experts emphasized serving special local needs and 

interests, whereas the museum staff ranked this issue last 

and ranked the item "should be suitable for interpretation 

through interaction and should motivate visitors to learn," 

first. 

13. The respondents' perspective of visitors' needs and 

demands when visiting a museum were different. The experts' 

focus was on local individuals and the improvement of their 

quality of life and the satisfaction of visitors' curiosity. 

The museum staff, on the other hands, focused on school 

children and the provision of learning opportunities in a 

format that is different from formal education. 
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14. Regarding the presentation of a PSM's exhibits and 

programs, the groups' perspectives differed. The experts 

preferred activities in the form of a "science education 

program" and "field demonstrations" that directly involve the 

audience. The museum staff preferred interactive hands-on 

exhibits that attract school children. 

15. The two groups agreed that instructional methods in 

the museum should lay a foundation for life-long learning, 

should emphasize the process of self-study, and should 

promote self-confidence and critical thinking. They agreed 

that activities in the museum should create a desire for 

knowledge rather than just present large quantities of 

information. 

Discussion of Major Findings 

In order to develop science museums in Thailand, this 

study sought to develop a PSM model for disseminating 

information about science and technological knowledge to the 

local provinces. 

Based on the findings of the first testing of this 

model, the majority of the experts believed that all of the 

PSM model components were essential for museum development. 

The results from the second testing of the revised model were 

similar. Of the few tasks or issues that required 

modification or omission, most of the issues were related to 

the organization and administration component. 
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A majority of the experts indicated that a PSM should 

not be located on the campus of a university or college, and 

that PSM buildings could not be adapted or renovated from an 

existing building. This contradicts the literature. These 

two issues were suggested by the International Committee of 

Museum (ICOM) for setting up a science and technology museum 

for a developing country. The fact is in Thailand museums 

are defined as non-formal education and, at present, the 

science museum in Thailand is under the supervision of Non-

Formal Education Department, the Ministry of Education, but 

university and colleges are administered by the Office of 

University Affairs. The experts were cautious about the 

overlap of these two organizations. The advantage of using a 

university or college campus is the collaboration of all 

necessary services available, experts, equipment, laboratory 

workshops, and collections. Another consideration is that 

students should learn and be trained to contribute to their 

community. The advantages and disadvantages of this issue 

needs investigation. 

Both groups strongly supported the expansion of the 

science museum to the provinces. They preferred that new 

buildings which are uniquely designed for intended exhibits 

and activities be provided. The respondents may be more 

aware that it costs more to renovate and maintain old 

buildings than to build new ones. Another issue concerning 

organization and administration is museum funding. The two 
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groups differed in their beliefs regarding the financial 

basis of a PSM. Ninety-four percent of the experts believed 

that a PSM should be a nonprofit organization, but only 32.5% 

of the museum staff believed that the PSM should be a 

nonprofit organization. This might be explained by the fact 

that the Bangkok Science Center is currently facing financial 

problems; government funding is not adequate for new exhibits 

and program development. This raises a basic question that 

Thai policy makers at the national level should consider: 

can Thailand develop provincial science museums if it cannot 

support the Bangkok-Science Center? Organization and 

administration are critical factors. Without adequate study 

or preparation, a museum is sure to fail and will never reach 

its full potential (Anders, 1988). 

In establishing a PSM, both groups believed that a PSM 

should link in- and out-of-school systems. Its philosophy 

should be primarily educational, to enhance individuals' 

social responsibility and benefit local persons to improve 

the quality of life. They also emphasized that the 

philosophy, goals, and objectives of a PSM must be clearly 

stated. According to the literature, a clearly defined 

concept is necessary in starting and operating a science and 

technology museum (Orosz, 1986). All levels of those 

concerned with operating a PSM--the policy makers, the board 

of trustees, the director, and the staff--must have an 

understanding of the institution's mission. 
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When the respondents were asked to indicate the 

objectives of a PSM, the policy makers and the practitioners 

differed in their views. The experts indicated that a PSM 

should attract youngsters so that they might pursue careers 

in fields which will benefit the nation in the future; 

whereas, the museum staff emphasized the need to prepare 

individual to adjust to the expansion of industrial 

civilization. The experts' view seems directed toward the 

Seventh National Economic and Social Development Plan (1992— 

1996), which stresses human resource development. The museum 

staff's view is to serve the immediate needs of the layman in 

a society that is changing from agriculture to newly 

industry. These different views pose contradictory goals. 

Both groups agreed that the organizational structure of 

a PSM should include a board of trustees from various 

segments of the community. Staff recruitment from local 

retired scientists and teachers is needed. This means that 

the respondents believed that a PSM should be devoted to the 

community—by local people, for local people. For a PSM to 

disseminate successfully science and technological education 

to local provinces, both groups strongly believed that the 

PSM staff must cooperate and have good relationships with the 

community and advertise its activities and programs to the 

public. It can be concluded that PSM staff should have 

knowledge and skills in the field of public relations. 

Deirdre (1993) suggested that the need for strong visionary 
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leaders who will strengthen museum professionals and bring 

everyone together to be part of the museum family. Human 

factors seem to constitute the real challenge facing museums 

today. Bernfeld (1993) stated that "the biggest problem in 

the survival triangle for a museum is the relationship 

between visitor and museum staff" (p. 50). This can be 

achieved, by bringing about a real meeting of minds of both 

sides--the people who appreciate museums, face-to-face with 

the staff. The staff should be encouraged to do more 

curatorial editing aimed at social relevance, to shift their 

focus from objects to the relationship of people to objects, 

and to get out of their offices to learn about their 

audiences. 

The findings of the present study show that the 

exhibits and programs and the instructional methods 

components of a PSM model are necessary for effective 

teaching and learning in museums. However, when considering 

more detail in practice, the two groups surveyed differed in 

their beliefs. In choosing the content or topic to be 

exhibited and programs, the experts emphasized serving 

special local needs and interests, whereas the museum staff 

ranked this issue last. Their perspectives of visitors' 

needs and reasons for visiting a museum were also different. 

The experts focused on improving the quality of life of local 

persons and the satisfaction of visitors' curiosity. Museum 

staff focused on providing school children by learning in a 
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format that differs from formal education. The experts and 

museum staff should share their experiences to bring everyone 

to the same base of understanding for exhibit and program 

development. Further, more "audience information should be 

available to the planners before decisions are made 

concerning exhibit content and presentation" (Screven, 1993, 

p. 10). The model for exhibit and program development 

(Figure 5) based on the community's needs should be used. 

The two groups also differed, regarding the presentation 

of a PSM's exhibits and programs. The experts preferred 

activities in the form of a "science education program" and 

"field demonstration" that directly involve the audience, 

whereas the museum staff preferred interactive hands-on 

exhibits that attract school children. This can be explained 

by the fact that most of the visitors who visit the Bangkok 

Science Center are school children, but the experts view 

local individuals within the provinces as the potential 

clientele. This difference create a need to clearly define 

the PSM's clientele. Those activities presented in "Global 

Science Village" should be considered for the balance of 

activities and clientele. 

The two groups strongly supported the idea that the 

instructional methods of a museum should lay the foundation 

for life-long learning which emphasizes the process of self-

study and promotes self-confidence and critical thinking. 

The activities in a museum should create a desire for 
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knowledge rather than just present large quantities of 

information. To find more effective educational methods of 

delivering science and technological knowledge to the local 

people, more information is needed about their learning 

culture, how they accept new knowledge or resist change, what 

materials facilitate their learning, and what their needs 

are. These questions should be answered before exhibit and 

program design begins. The museum should ask "other people" 

to help decide what should be exhibited and what should be 

taught; this should be a mandate of a PSM. 

Conclusions 

The following conclusions are based upon the findings 

from this study. 

1. The PSM model is acceptable to disseminate 

information about science and technological knowledge to the 

provinces. 

2. It is necessary to establish a PSM to link science 

and technological education between in- and out-of-school 

systems. 

3. The component "organization and administration" 

requires more information, such as the collaboration and 

various support available in the community, an analysis of 

site or building options, and funding, for planning the 

establishment of a PSM. 
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4. One major point that needs to be highlighted is the 

apparent contradiction of the two groups concerning PSM 

financial support. The policy makers should fully fund the 

start up phases, development and operation of a PSM. The 

concerns of both experts and staff indicate that museum 

funding could vary enough to cause the dysfuction of museum 

operations. 

5. The PSM's audience must be identified, and audience 

information should be made available to planners before 

decisions are made concerning each step of a PSM model 

component. 

6. All of those concerned with the operation of a PSM 

(the policy makers, the board of trustees, the director, and 

museum staff) must agree on the institution's mission. 

7. At present, experts and museum staff hold divergent 

positions on who the potential audience is, the content or 

topics to be exhibited, visitors' needs and interests, and 

the form of presentation. These must be resolved before 

development of a PSM begins. 

8. The organizational structure of the PSM should 

involve the community. 

9. The PSM staff needs knowledge and skills in the 

field of public relations. 

10. The Thai government probably has unrealistic 

expectations regarding the impact of a PSM on the development 
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of knowledge of science and technology for applications in 

the daily lives of citizens. 

11. There are some limitations of this study that need 

to be addressed. First, while the researcher provides the 

important tasks or issues necessity for a PSM model, some 

specific terms may not be clear and may be limited in the 

Thai context. First intervention may involve the choice of a 

more conservative form of treatment, whereas subsequent 

intervention may involve more aggressive treatment. A second 

potential limitation derives from the regional nature of the 

sample, which may limit the generalizability of the findings. 

For example, it may be inappropriate to generalize the 

findings regarding the presentation of exhibits and the 

program for the PSM because of geographic bias. Future 

research should examine the local context in addition to 

geographic regions. 

Implications 

The findings of this study have these implications: 

1. The PSM model can serve as a rational-empirical 

model for museum development in Thailand and for preparing to 

expand the science museum to the provinces. 

2. This study provides conceptual and information for 

both administrators and museum staff in planning and 

producing more effective exhibits and educational programs 

for serving their audiences. 
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Recommendations for Further Research 

The following recommendations for further research are 

also warranted: 

1. This study was designed as an initial step in 

establishing the need for more in-depth investigation into 

issues involved with Provincial Science Museum (PSM) 

development. It is recommended that the organization and 

administration of a PSM should be separated for an in-depth 

case study. 

2. A feasibility study is recommend as an in-depth case 

study of each province to provide information for planning 

the establishment of a PSM. The study should include (a) a 

market analysis to identify museum visitors, (b) a community 

needs assessment, (c) the collaboration of various support 

available in the community, (d) an analysis of site and 

building options, (e) a recommendation cause of action, 

including a staff and administration plan. 

3. Further study is recommended to investigate the 

cultures of those living in rural areas, and their local 

concerns about science and technological knowledge. 

4. Future researchers should attempt to find more 

effective educational methods for delivering science and 

technological knowledge to local inhabitants and should study 

their learning culture, how they accept new knowledge or 

resist change, what materials facilitate their learning, and 

what are their learning conditions. 
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5. A study of the characteristics need for the PSM 

staff is recommended. 

6. Research is recommended to develop an effective 

method of follow-up and evaluation of visitors' reactions 

throughout the entire design and development process for 

exhibits and programs. 

7. A study of the advantages and disadvantages of 

mentor or parent organizations is recommended. These 

organizations include the Ministry of Education; the Ministry 

of Science, Technology, and Environment; and the Office of 

University Affairs. 
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THE DEVELOPMENT OF A MODEL FOR A PROVINCIAL 

SCIENCE MUSEUM IN THAILAND TO PROVIDE 

EDUCATION IN SCIENCE AND TECHNOLOGY 

(Questionnaire for Experts) 

This questionnaire contains two parts: 

(1) The Demographic Questionnaire, and 
(2) The Proposed PSM Model Questionnaire. 

Part I Please check ( 
you. 

1. Gender 

2. Title 

one answer for each item that best describes 

( ) Male ) Female 

( ) Director General/Deputy Director General 
( ) Director 
( ) University faculty 
( ) College faculty 
( ) Other (Please specify) 

3. Relationship to science museum 
( ) Policy maker 
( ) Expert 
( ) Consultant 
( ) Other (Please specify) 

4. Years of working experience 
( ) 1-4 years 
( ) 10-14 years 
( ) Over 10 years 

( ) 5-9 years 
( ) 15-19 years 
( ) Over 20 years 

5. Experiences relevant to science museum 
( ) 1-2 years ( ) 3-4 years 
( ) 5-10 years ( ) Over 10 years 
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Part II Please circle the appropriate response to indicate 
your level of agreement to each item. The numbers indicate 
the extent to which each statement describes a task that is 
necessary to a model for a Provincial Science Museum (PSM) 
that could provide knowledge about science and technology. 

4 = strongly agree 
3 = agree 
2 = disagree 
1 = strongly disagree 

I would also appreciate any comments or suggestions for 
additional tasks or issues that should be included in a model 
for a Provincial Science Museum. 

The proposed Model is divided into four components. 

A. Philosophy. Goals and Objectives 

1. It is necessary to disseminate the 
information about science and technology to 
local provinces through a PSM. 4 3 2 1 

2. PSM should be a local resource of knowledge. 4 3 2 1 

3. Establishing a PSM should be based on an 
assessment of the community's needs. 4 3 2 1 

4. PSM should provide people an over view of the 
discoveries and achievement of science and 
technology. 4 3 2 1 

5. PSM should link science and technological 
education between in- and out-of-school 
systems. 4 3 2 1 

6. PSM should prepare people to adjust to the 
expansion of industrial civilization without 
detrimental effects to human rights and 
cultural heritage. 4 3 2 1 

7. PSM should support local culture to overcome 
alienation from science, technology, and 
modern society. 4 3 2 1 

8. PSM's philosophy should be primarily 
educational and enhance human social 
responsibility. 4 3 2 1 
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9. PSM should try to interest youngsters in 
science and technology so that they might 
pursue careers in such fields in order to 
benefit the nation in the future. 4 3 2 1 

10. Each PSM should be a source of local pride. 4 3 2 1 

11. PSM should be based on political, educational, 
philosophical, social and cultural values, 
and goals. 4 3 2 1 

12. PSM should develop a policy concerning its 
educational role in the community. 4 3 2 1 

13. PSM should help people apply science and 
technology to their daily lives with 
prospects to improve the quality of life. 4 3 2 1 

14. In establishing a PSM, the founders must 
clearly state the philosophy, goals and 
objectives of the institution. 4 3 2 1 

Comments; 

B. Organization and Administration 

15. Site selection should be considered according 
to the institution's operating needs and goals 
as well as cost, available infrastructures or 
other natural resources. 4 3 2 1 

16. PSM should be set up in a historical site. 4 3 2 1 

17. PSM should be located on the campus of a 
university or college. 4 3 2 1 

18. PSM should be close to market places, schools, 
or temples. 4 3 2 1 

19. PSM should be in a remote place with an 
emphasis on nature studies. 4 3 2 1 

20. PSM buildings should be uniquely designed for 
its intended exhibits and activities. 4 3 2 1 
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21. PSM should emphasize open-air exhibits and 
activities. 4 3 2 1 

22. PSM buildings can be adapted or renovated 
from existing buildings. 4 3 2 1 

23. In addition to local support, the government 

should provide a subsidy for the PSM. 4 3 2 1 

24. PSM should be a nonprofit organization. 4 3 2 1 

25. PSM should earn income through admissions, 
memberships, gift-shops and rentals. 4 3 2 1 

26. Local politicians' support is an essential 
condition for the establishment and success 
of a PSM. 4 3 2 1 

27. PSM should have a 15 to 20 member board of 
trustees composed of various segments of the 
community. 4 3 2 1 

28. PSM staff should cooperate and have a good 
relationships with the community. 4 3 2 1 

29. Community's needs assessment studies are 
necessary for the planing process. 4 3 2 1 

30. PSM should advertise its activities and 
programs to the public. 4 3 2 1 

31. PSM should recruit local retired scientists 
and teachers to work as volunteers. 4 3 2 1 

32. Management of the PSM should involve staff in 
discussion of plans, problems, and needs on a 
routine basis. - 4 3 2 1 

Comments: 
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C. Exhibits and Programs 

33. The exhibits and programs should be in 
agreement with the stated philosophy, 
goals, and objectives. 

34. PSMs' exhibits and programs should serve 
special local needs and interests. 

35. The exhibition topics should shift emphasis 
from traditional subject matter to issues of 
special relevance to particular themes of 
human life. 

36. The exhibits and programs should include a 
balance of all scientific disciplines and 
fields of technological development. 

37. The exhibits' contents and topics should 
be suitable for interpretation through 
interaction and should motivate visitors 
to learn. 

38. The exhibits and programs should 
38.1 be entertaining 
38.2 help earn more money 
38.3 improve quality of life 
38.4 improve health care 
38.5 satisfy visitors' curiosity 
38.6 respond to different needs 
38.7 serve different clienteles 
38.8 provide learning in a format that 

differs from formal education 
38.9 involve different agencies 

39. PSM's exhibits and programs should be 
presented in the form of 
39.1 a lab atmosphere 4 3 2 1 
39.2 a field demonstration 4 3 2 1 
39.3 science education programs 4 3 2 1 

40. There should be continual follow-up and 
evaluations of visitors' reaction throughout 
the entire design and development process. 4 3 2 1 

Comments: 

4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 

4 3 2 1 
4 3 2 1 
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D. Instructional Methods 

41. PSM should be a life long educational resource 
with a lively atmosphere that promotes self-
study, self-confidence, and critical 
thinking. 4 3 2 1 

42. The exhibits' instructions should 
42.1 be easy to understand 4 3 2 1 
42.2 provide answers 4 3 2 1 
42.3 provide guidance 4 3 2 1 

43. Inquiry is an efficient method to promote 
learning in a museum. 4 3 2 1 

44. The exhibits should have some hidden 
information that is revealed only after 
further investigation by visitors. 4 3 2 1 

45. The activities should promote a feeling of 
self-determination and control. 4 3 2 1 

46. The activities should allow the visitor to 
manipulate and interact with the exhibits at 
their own pace. 4 3 2 1 

47. The activities should promote a feeling of 
enjoyment and playfulness. 4 3 2 1 

48. The instructional method should include 
activities which encourage visitors to use 
their imaginations. 4 3 2 1 

49. The activities should stimulate meaningful 
social interaction. 4 3 2 1 

50. The activities should provide opportunities 
for visitors to work together. 4 3 2 1 

51. The exhibits should present content in a 
variety of ways. 4 3 2 1 

52. PSM should provide visual and concrete 
experiences with objects as well as 
exploration of concepts through interactive 
exhibits. 4 3 2 1 

53. PSM activities should be "experience-driven" 
rather than "information-driven." 4 3 2 1 
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54. The activities should create a thirst for 
knowledge rather than just present large 
quantities of knowledge. 4 3 

55. Evaluating the effectiveness of the activities 
should not be limited to declarative knowledge, 
but should include procedural knowledge, 
attitude change, and effective impact. 4 3 

Comments 
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THE DEVELOPMENT OF A MODEL FOR A PROVINCIAL 

SCIENCE MUSEUM IN THAILAND TO PROVIDE 

EDUCATION IN SCIENCE AND TECHNOLOGY 

(Questionnaire for museum staff) 

Part I 

This questionnaire contains two parts: 

1) The Demographic Questionnaire, and 
2) The Proposed PSM Model Questionnaire. 

Please check 
you. 

) one answer for each item that best describes 

1, 

2 , 

Gender ) Male ( ) Female 

Present Position 
( ) Academic person 
( ) Architect/Designer 
( ) Artist/Technician 
( ) Other (Please specify) 

Responsibilities/Duties 
( ) Planner 
( ) Designer 
( ) Activity organizer 
( ) Other (please specify) 

Years of working experience 
( ) 1-4 years ( 
( ) 10-14 years ( 
( ) Over 20 years 

Experiences relevant to science museum 
( ) 1-2 years ( 
( ) 5-10 years ( 

) 5-9 years 
) 15-19 years 

) 3-4 years 
) Over 10 years 
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Part II Please circle the appropriate response to indicate 
your level of agreement to each item. The numbers indicate 
the extent to which each statement describes a task that is 
necessary to a model for a Provincial Science Museum (PSM) 
that could provide knowledge about science and technology. 

4 = strongly agree 
3 = agree 
2 = disagree 
1 = strongly disagree 

I would also appreciate any comments or suggestions for 
additional tasks or issues that should be include in a model 
for a Provincial Science Museum. 

The proposed Model is divided into four components. 

A. Philosophy. Goals, and Objectives 

1. It is necessary to disseminate the 
information about science and technology to 
local provinces through a PSM. 4 3 2 1 

2. PSM should be a local resource of kwowledge. 4 3 2 1 

3. Establishing a PSM should be based on an 
assessment of the community's needs. 4 3 2 1 

4. PSM should provide people an over view of the 
discoveries and achievement of science and 
technology. 4 3 2 1 

5. PSM should link science and technological 
education between in- and out-of-school 
systems. 4 3 2 ] 

6. PSM should prepare people to adjust to the 
expansion of industrial civilization without 
detrimental effects to human rights and 
cultural heritage. 4 3 2 1 

7. PSM should support local culture to overcome 
alienation from science, technology, and 
modern society. 4 3 2 1 

8. PSM's philosophy should be primarily 
educational and enhance human social 
responsibility. 4 3 2 1 
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9. PSM should try to interest youngsters in 
science and technology so that they might 
pursue careers in such fields in order to 
benefit the nation in the future. 4 3 2 1 

10. Each PSM should be a source of local pride. 4 3 2 1 

11. PSM should be based on political, educational, 
philosophical, social and cultural values, 
and goals. 4 3 2 1 

12. PSM should help people apply science and 
technology to their daily lives with 
prospects to improve the quality of life. 4 3 2 1 

13. In establishing a PSM, the founders must 
clearly state the philosophy, goals and 
objectives of the institution. 4 3 2 1 

Comments: 

B. Organization and Administration 

14. Site selection should be considered according 
to the institution's operating needs and goals 
as well as cost, available infrastructures or 
other natural resources. 4 3 2 1 

15. PSM should be close to market places, schools, 
or temples. 4 3 2 1 

16. PSM buildings should be uniquely designed for 
its intended exhibits and activities. 4 3 2 1 

17. In addition to local support,the government 

should provide a subsidy for the PSM. 4 3 2 1 

18. PSM should be a nonprofit organization. 4 3 2 1 

19. PSM should earn income through admissions, 
memberships, gift-shops and rentals. 4 3 2 1 
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4 3 

20. PSM should not be independent, it should 
cooperate with the people or agencies 
in the community which serve the local 
community, for example: religions, 
educational, civic leaders etc. 

21. PSM should have a 15 to 20 member board of 
trustees composed of various segments of the 
community. 

22. PSM staff should cooperate and have a good 
relationships with the community. 4 3 

23. Community's needs assessment studies are 
necessary for the planing process. 4 3 

24. PSM should advertise its activities and 
programs to the public. 4 3 

25. PSM should recruit local retired scientists 
and teachers to work as volunteers. 4 3 

26. Management of the PSM should involve staff in 
discussion of plans, problems, and needs on a 
routine basis. 4 3 

Comments: 

C. Exhibits and Programs 

27. The exhibits and programs should be in 
agreement with the stated philosophy, 
goals, and objectives. 

28. PSMs' exhibits and programs should serve 
special local needs and interests. 

29. The exhibition topics should shift emphasis 
from traditional subject matter to issues of 
special relevance to particular themes of 
human life. 
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30. The exhibits and programs should include a 
balance of all scientific disciplines and 
fields of technological development. 

31. The exhibits' contents and topics should 
be suitable for interpretation through 
interaction and should motivate visitors 

32 

33 

to learn. 4 3 2 1 

The exhibits and programs should 
32.1 be entertaining 4 3 2 1 
32.2 help earn more money 4 3 2 1 
32.3 improve quality of life 4 3 2 1 
32.4 improve health care 4 3 2 1 
32.5 satisfy visitors' curiosity 4 3 2 1 
32.6 respond to different needs 4 3 2 1 
32.7 serve different clienteles 4 3 2 1 
32.8 provide learning in a format that 

differs from formal education 4 3 2 1 
32.9 involve different agencies 4 3 2 1 

PSM's exhibits and programs should be 
presented in the form of 
33 .1 a lab atmosphere 4 3 2 1 
33 .2 a field demonstration 4 3 2 1 
33.3 science education programs 4 3 2 1 
33 .4 science camp program 4 3 2 1 
33 .5 lecture 4 3 2 1 
33.6 interactive hands-on exhibit 4 3 2 1 

There should be continual follow-up and 
evaluations of visitors' reaction throughout 
the entire design and development process. 

Comments: 

D. Instructional Methods 

35. PSM should be a life long educational resource 
with a lively atmosphere that promotes self-
study, self-confidence, and critical thinking.4 
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36. The exhibits' instructions should 
3 6.1 be easy to understand 4 3 2 1 
36.2 provide answers 4 3 2 1 
36.3 provide guidance 4 3 2 1 

37. inquiry is an efficient method to promote 
learning in a museum. 4 3 2 1 

38. The exhibits should have some hidden 
information that is revealed only after 
further investigation by visitors. 4 3 2 1 

39. The activities should promote a feeling of 
self-determination and control. 4 3 2 1 

40. The activities should allow visitors to 
manipulate and interact with the exhibits at 
their own pace. 4 3 2 1 

41. The activities should promote a feeling of 
enjoyment and playfulness. 4 3 2 1 

42. The instructional method should include 
activities which encourage visitors to use 
their imaginations. 4 3 2 1 

43. The activities should stimulate meaningful 
social interaction. 4 3 2 1 

44. The activities should provide opportunities 
for visitors to work together. 4 3 2 1 

45. The exhibits should present content in a 
variety of ways. 4 3 2 1 

46. PSM should provide visual and concrete 
experiences with objects as well as 
exploration of concepts through interactive 
exhibits. 4 3 2 1 

47. PSM activities should be "experience-driven" 
rather than "information-driven." 4 3 2 ; 

48. The activities should create a thirst for 
knowledge rather than just present large 
quantities of knowledge. 4 3 2 1 
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49. Evaluating the effectiveness of the activities 
should not be limited to declarative knowledge, 
but should include procedural knowledge, 
attitude change, and effective impact. 4 3 

Comments: 
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List of Expert Respondents 

Name 

1. Miss Chodchoi 

2. Mr. Jirapan 

3. Dr. Darasri 

Jeampong 

Uttaj inda 

Daorueng 

4. Mrs. Patcharee Uttajinda 

5. Mrs. Kobkaew Akarakupt 

6. Mrs. Mayuree 

7 . Mr. Chumchon 

Pongpudphan 

Sermsawan 

8. Prof. Dr. Kamjad Mongkolkul 

9. Miss Laddawan Khanhasuwan 

10. Mrs. Phantip 

11. Mr. Buonreung 

12. Mr. Niphon 

13. Mr. U-Kol 

14. Dr. Anan 

15 Dr. Chanchai 

16. Dr. Derek 

Timsuksai 

Kao-sa-ad 

Saipetch 

Piriyakul 

Chankawee 

Yingprayoon 

Pornsima 

Title 

Deputy Permanent Secretary, MOSTE. 

Assistant Permanent Secretary, 
MOSTE. 

Science specialist, MOSTE. 

Director, Science Information 
Center, MOSTE. 

Director, Science Policy and 
Planning Bureau, MOSTE. 

Director, Science Service 
Division, MOSTE. 

Director, Chemistry Lab Division, 
MOSTE. 

Former President, SST. 

Outstanding Science Teacher, 
SST. 

Outstanding Science Teacher 
SST. 

Director, National Science Center 
MOE. 

Science Supervisor, Non-Formal 
dept., MOE. 

Senior administrator, National 
Science Center, MOE. 

Deputy Director, Institute for the 
Promotion of Teaching Science and 
Technology (IPST), MOE. 

Deputy Director, Institute for the 
Promotion of Teaching Science and 
Technology (IPST), MOE. 

Director, Science and Applied 
Science Promotion Project, 
Teachers Training Dept., MOE. 

17. Assist. Prof. Dr. Saroj Teerasilp Chemistry Professor, Teachers 
Training Dept., MOE. 

Note. MOSTE. = Ministry of Science, Technology and Environment 
SST. = Science Society of Thailand under the Royal Patronage 
MOE. = Ministry of Education 
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