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response to the House of Science film in Hall I, to the Development of Science exhibit 
in Hall II, to the simulated trip through space in Hall III, and so on. The majority of 
significant attitude changes occurred in response to the film showed in Hall I. The slight 
observed changes that took place after exposure to Hall II (Development of Science) 
were speculated to have occurred not as a result ofthe exhibits placed there but as spill 
overs from the changes induced by the House of Science film. In sum, porlions of the 
pavilion produced changes in attitude, but the changes were of slight magnitude. 

In the late 1960s, Harris Shettel evaluated an ambitious American exhibit The Vision 
of Man at the National Museum of History and Technology. The exhibit was designed 
to imparl knowledge about the role of the federal government in science and 
technology and to develop a favourable attitude in young visitors toward this role. 
Three indices - a maximum, a minimum and a control - of effectiveness measure were 
established in order to determine changes occurring in three areas - knowledge, 
interests and anitudes. The results in the areas of interest and anitudes were found to 
be difficult to interpret. While the findings in interest area were found unstable, the 
problem with anitude data was of no difference at all. The findings here tend to show 
that anitudes do not seem to be influenced in response to shorl term exposure to an 
exhibit and, therefore, are found to be inconsistent with Shenel 's own studies for the 
Atoms in Action exhibit (Shenel, 1973). In Atoms in Action, Shenel surveyed exhibit 
viewers and non-exhibit viewers and found that most viewers showed positive changes 
in anitude to the peaceful use of nuclear energy. 

Borun (1977) used three sub-scales - that is, interest in science, science is good or 
bad and perception of impact of science - in order to measure anitudes toward science, 
technology and society. In her study, high pre-visit anitude became low post-visit 
anitude indicating that the museum experiences failed to sustain the initial level of 
anitude. The major weakness of this study seems to be that the author did not anempt 
to define her concept of anitude and its underlying structure. 

In 1981 , Bob Pearl (1984) conducted an evaluation of exhibits (using the post-test 
only control group design) in the Living Land-Living Sea gallery ofthe British Columbia 
Provincial Museum. A questionnaire was developed to measure knowledge gain and 
anitudechange abouttheseabird colonies. No significant change in anitude was found 
among the control and five experimental groups (1. a word exhibit, comprisedof a label 
only, 2. a picture exhibit, also including the label , 3. an objed exhibit, without the 
label, 4. a standard exhibit, with objeds and the label,S. a sound exhibit, with objeds, 
the label and sound) pooled as one. Seventy-one per cent of the control group visitors 
were voted in favour of leaving seabird colonies undisturbed. For the experimental 
group, the corresponding figure was 78 per cent. 

In 1984, Finson and Enochs (1987) conducted a study to determine if a visitation to 
the Kansas Cosmosphere and Discovery Center in Hutchinson can affect anitudes 
toward science-technology-society (STS). A previously developed Scientific Anitude 
Inventory (SAl), composed of 60 items in a statement format with a five-point Likerl­
type scale for responses, was employed (with slight modification) for this purpose. The 
items were divided into sub-scales fOCUSing on intelledual and emotional anitudes. 
The authors found the building of more positive anitudes toward STS of students who 
visited the museum (Finson and Enochs, 1987). 

In a recent survey study ofteachers' readion on the role of interactive science centres 
in fostering positive anitude toward science (Tuckey, 1992), respondents were asked 
to react to the statement, "My pupils have shown a more positive anitude towards 
science as a resultoftheirvisitto Satrosphere." By using this type of statement, we may 
perhaps not reach the right conclusion because: first, the term 'anitude' may have 
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different meanings to different teachers; second, teachers instead of paying critical 
attention to the question may respond in socially accepted terms; and third, it is an 
indirect study in the sense that teachers estimate the attitudes of their students and so 
may draw their conclusion on the basis of some bright students. The response to the 
above statement seems obvious (in positive terms) and so actually is the case. Sixty­
eight per cent of the respondents agree strongly with the statement. In her conclusion, 
Tuckey (1992) also admits that changes in attitude are notoriously difficult to measure 
and further tries to supplement the findings by statements from children. 

Discussion 

All the above discussed studies seem to bring no consensus overthe issue of changes 
in attitudes toward subject matter as a result of a science museum visitation. The 
researchers reported all possibilities - an increase, a decrease and no change in post­
visit attitudes. In general, researchers also did not attempt to define the concept of 
attitude. The attitude measurement is a notoriously difficult task mainly because 
attitude is not a 'predefined' nor a 'stable' concept, recognised through the emergence 
of a shared world-view. Conceptually, attitudes are explored and defined from 
affective, cognitive, behavioural, biological, social and cultural perspectives. In these 
circumstances, in order to measure attitude changes, it becomes essential to explore 
and learn the way attitudes toward science are organised. 

In some cases, the researchers attempted to measure attitudes by meansof a single 
question. A single item, at its best, can tell the opinion, feeling or interest of the 
respondents about a particular object or event. In this context, the researchers appear 
to follow the assumption that opinions are verbalised expressions of attitudes. Bul. in 
real I ife situations, attitude matters are much more complex than these have been 
considered . 

... in private, a person says all sortsofthings, slurs friends, uses coarse language, 
acts Silly, tells dirty jokes, repeats himself, makes a companion laugh by 
shocking him with outrageous talk, floats heretical ideas he'd never admit in 
public, and so forth ... that we act differently in private from the way we do in 
publ ic is everyone's most conspicuous experience, it is the very ground of the 
life of the individual (Kundera, 1995). 

This obvious fact has often been ignored by the researchers. Indeed, attitudes are 
nearer to pre-dispositions than opinions; they are inside and unobservable. 

Some researchers also seem to assume that attitudes are organised around beliefs. 
Beliefs can be crudely divided into three categories: descriptive or factual (for example, 
science is power); inferential; and informational. In most of the cases, the researchers 
have employed factual statements to measure attitudes. Unfortunately, such state­
ments have low evaluative or discriminatory power. For example, who would like to 
disagree with the statement that, "Science is a process of generating knowledge." 
Factual statements are therefore to be tested for their evaluative character before 
including in the final tests. 

Social factor is one of the key influences which makes the problem of attitude 
measurement much more intricate. While responding to a question, we are generally 
tempted to think in SOCially accepted norms. Most of us would tempt to say that 
conservation, environment and animal rights are good and that pollution, nuclear 
accidents and misuse of resources are bad. These feelings are less likely to be changed 
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as a result of a science museum or centre visit. It is quite possible that Bob Peart (1984) 
did not observe any appreciable change in attitudes for this reason. To disturb seabird 
colonies appears to be unethical. 

There is a substantial technology and associated mystique about attitude measure­
ment. Central to this is a belief that it is not possible to evaluate something like attitude 
on the basis of a Single statement. Through the use of a set of questions, or by getting 
an individual 's expressed reaction to several statements, a sample of respondents ' 
opinion should be obtained. And from this sample of opinions may be inferred or 
estimated people's attitudes - what they really think. Unfortunately, most of the 
researchers who used several items in their questionnaires appear either to have forced 
uni-dimensionality on the scale arlo have chosen sub-scales (representing underlying 
attitude structure) arbitrarily or without due forethought. 

In general , the researchers also did not pay due attention tothe reliability and validity 
of their scales or questionnaires. The reliabi lity is concerned with whether an 
instrument - regardless of what it truly measures - yields scores that are conSistently 
repeatable. The question of validity refers to the issue of how we can be sure that a 
measure really does reflect the concept to which it is supposed to be referring. 
Evidently, the attitude measurement appears an useless exercise if we proceed without 
paying proper attention to the issues pertaining to the validity and reliability of the 
scale. 

Conclusion 

The potential of science centres in developing positive attitudes toward science 
seems to be far-reaching, but there appears to exist limitations or discrepancies in the 
research design which have so far been employed to explore the subject area. Although 
some correlation can be envisaged between attitudes toward science and museum 
visits, positive attitude changes have not been convincingly confirmed. What is needed 
first and foremost is the construction of the attitude concept after taking into account 
of its affective, cognitive, behavioural , biological, social, cultural and religious 
associations. Uni-dimensionality should not be unilaterally enforced on the attitude 
concept. In order to infer and examine the underlying structure of attitude, multi-factor 
analysi s can also be employed. 

Much additional research has yetta be doneon appropriate research tools. This can 
be done either by refining existing attitude scales or developing new valid and 
trustworthy scales for measuring attitude changes in response to a science museum 
visit. While conceptual ising questionnaires, factual and SOCially accepted statements 
should be avoided. It is, therefore, recommended that future studies include the 
gathering of qualitative data to define attitude concept, developing instruments that 
could meaningfully represent to those concepts, and convincingly confirm the 
relationship between attitudes toward science and science museum visitations. The 
task is original and challenging, yet achievable. 
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