Outline (slide 2)

The contemporary arguments are concerned with the interactivity when the science communities perceives a rising crisis in the relationship between science and society (Barry 1998). This paper presents a new approach to examine contemporary science museum transition, by examining the educational dimension of museum interactivity. Since the Exploratorium opened in the late 1960s, the concept of interactivity has played a significant role in the contemporary science-museum industry. The concept of interactivity is increasingly discussed among museum professionals, in relation to the exhibit development, museum education and the growing discussion of contemporary interactivity technology. Moving beyond the technology-centred approach of much media studies work, this research proposes a new term Laboratory Interactivity to provide a new conceptual framework for the study of contemporary science museum.

Science on Display (slide 3) 
This is a toilet, 

Or a toilet-shaped drinking fountain. 

A Sip of Conflict, a toilet-shaped drinking fountain, introduced in the Mind Gallery in 2006.

In the information panel, it is written: 

The water in this drinking fountain is perfectly clean, and the toilet is never been used. So why do people often hesitate before taking a drink? Strong emotional associations with objects or people can make it difficult to act abjectly around them.   

When an object is on display in the museum, it is no longer merely an object itself. It is a museological object, which has specific cultural, political, educational and social meanings. 

Science on Display (slide 4) 
One of the main missions of the contemporary science museums is to improve the science—society relationship, by reduce the public’s negative view of science, and to encourage science a more positive subject. It aims to make science an accessible, fun, exciting, enjoyable and appreciated. As Andrew Barry argues interactive exhibits in the contemporary science museum is to make scientific principles visible to themselves through the use of touch, smell, hearing of the sense of physical effects on their own bodies.” 

Science Distribution (slide 5)

Interactive exhibits have become increasingly popular and they vary in their styles and presentation; however they all share a similar framework --- laboratory interactivity. Laboratory Interactivity is a new model of scientific knowledge distribution, where the learners are the subjects of their own scientific experiences, the actors in reconstructing scientific facts, the witness of those scientific principles that are determined by scientific communities.  Laboratory Interactivity involves visitors in a lab-like environment and encourages them to adapt scientific enquiry methods and practical skill as scientists do. Different from the traditional lecture-based or textbook-based science teaching, laboratory interactivity aims to change the role of learner, from passive recipients into a more active one.

Laboratory Interactivity is composed of three major elements: 

(1) instruction , (2) simulation, (3) participation 
Science Distribution --- instruction (slide 6)

Many interactive exhibits are standing alongside didactic instruction (label or panels) in proposing question, and giving advises for further experiment. Instruction is about guiding visitors to operate exhibits in a scientific way, referring to a learning procedure which is based on the scientific methods in the laboratory work. It is assumed by museum professionals that the visitors would adapt the scientific thinking, attitudes and skills by following the instruction step by step. The Exploratorium has created the most popular format of the instruction which can be found in many other science museums through out the world. This format is usually composed of 2 sections: To do and notice, What is going on.

Science Distribution​​--- Simulation  (slide 7)

A growing number of science museums set up their hands-on and discovery centres based on the idea of a visitors’ laboratory, aiming to provide practical ideas on what scientists do in the laboratory, and in what conditions scientific knowledge is constructed. Equipment is supplied and visitors are encouraged to conduct inquiry activities, as part of the interaction with exhibits, like scientists do in the laboratory. Investigate Centre, The Natural History Museum, London, is designed to let visitors to “get a taste of the excitement that the museum’s 350 scientists feel when they are presented with a specimen (The Natural History Museum 2000).”
Science Distribution --- Participation (slide 8)

According to the constructivism, learning happens in a process of interacting with the world; for constructivist science educators, to participate in laboratory activities is a creative and effective approach to understand natural phenomena and scientific principles. In laboratory interactivity, participation means to engage visitors in a learning process manually, cognitively and emotionally, in order to attain personal experiences of scientific enquiry. Learning by doing is the best explanation for laboratory interactivity; by participating in the laboratory work, visitors become the subjects of their science experiences.

Science Distribution --- Laboratory interactivity and its challenge (slide 9)

Here I would like to extend the discussion into the domain of the philosophy of science and to examine the nature of laboratory interactivity, by using Kuhn’s concept of “normal science”. In Structure of Scientific Revolution, Kuhn argued that normal science could succeed in making progress only when there is a strong commitment by the relevant scientific community to share same paradigm —theoretical beliefs, values, metaphysics and instrument. Studying the paradigm is essential to both scientists training and science education in general, and therefore, a commitment to a paradigm ensures that the members engage and share the same “scientific thinking”. In other words, Kuhn argued that school education is a process of regulation into the dominant current scientific paradigm. In addition, Kuhn also argued that what is excluded and missed in the textbooks has presented science in a specific form, which is to align science education with normal science.

Here we are, we got laboratory interactivity being a successful and popular science teaching adds, and it shares the similar traits from the normal science education/ school science teaching. In other words, it aims to be the sufficient training for new normal-science scientists, but it fails to develop of students’ critical thinking. The challenges of laboratory interactivity is not to fail to trap of normal science education. 

Science Communication --- the Enlightenment model (slide 10) 

There is a long history to the way that science establishment always ensure an scientific enterprise has kept itself independent from the public by creating a distinction between the two. According to Irwin, the Enlightenment model is well recognized by a highly autonomous of scientists and scientific institutions, and it represents a clearly distinguished division between science and society. In this model, scientists are the only scientific citizens and the production of scientific knowledge has to remain in a “free state” as a pure entity separated from society (Elam and Bertilsson 2002).
Science Communication --- Towards an active scientific citizenship (slide 12) 

With the changing climate of the public understanding and engagement of science and technology, there is a new concern of the active scientific citizenship. Barry outlines the key concepts --- the citizen should not just be informed about science but also be actively engaged, in some way, with the process of scientific and technological changes.”

Moving towards an active scientific citizenship, I suggest the contemporary science education should emphasize three criteria of the public. 

With laboratory interactivity, the contemporary science museums contribute in the first two criteria. The challenge for the laboratory interactivity is become a merely teaching tools of normal science education. 

