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Abstract 

The Science Museum in London wishes to create an outreach program that connects 

researchers with the public both in person and electronically. This IQP determined the feasibility 

of this Outreach Program among schools, the public, and the Internet. A benchmarking study 

was conducted to determine best methods for bringing Live Science online. Interviews with past 

Live Science researchers provided new perspectives on Live Science, including how the Program 

could be improved. Through interviews with science teachers and the public it was determined 

that a Live Science Outreach Program is feasible if the Museum follows certain 

recommendations. 
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Executive Summary 

Would you like to participate in a research study just by surfing on the Internet or going 

to the mall? The Science Museum wishes to make this a reality by creating an outreach program 

based on their Live Science event. Live Science is an event within the ' Who Am I?' gallery of 

the Museum. In this event, researchers spend time in the Museum collecting data from visitors. 

At the same time, visitors gain insight into current biomedical topics as the researcher explains 

the logic behind their scientific study. In this way the goal of Live Science, which is to connect 

scientists and the public, is accomplished. So far the event has seen two successful research 

projects completed within the Museum. These projects dealt with relating facial features to 

DNA and also a memory study involving the use of famous names. 

This project determined the feasibility of a Live Science Outreach Program. We 

performed four tasks in order to complete this goal. First, to determine if Live Science would be 

welcomed in schools, teachers were interviewed by phone. Next, to find public arenas for Live 

Science, several venues were evaluated. The past Live Science researchers were interviewed to 

explore their views and opinions about Live Science and the possibility of a Live Science 

Outreach Program. Finally, websites were evaluated and analysed to determine the best way to 

bring Live Science to the web. 

From the literature review, it was determined that such an outreach program would be 

useful to society. Both children and adults retain information better when it is presented using 

methods that stimulate multiple senses. Also, past outreach programs have been very successful 

with students. The criteria for acceptable Live Science projects were thoroughly researched, as 

well as a set of criteria for evaluating web research sites. 
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The Museum provided us with a list of teachers who were part of a Museum program 

called the Teacher Advisory Panel (TAP). Science teachers from this TAP list were contacted 

and interviewed. Also provided by the Museum was the contact information for the two 

researchers previously engaged in Live Science. These researchers were interviewed. The 

public places were evaluated in two stages. In Phase I, eight places were observed for their 

population, pace, and available space. After this initial evaluation, unsuitable venues were 

eliminated and the remaining locations were contacted to gain permission to perform Phase II 

evaluations. Phase II involved interviewing the public at the selected locations. Out of the 

places deemed suitable for Live Science, only two places underwent Phase II evaluations. The 

other places did not permit Phase II for a variety of reasons. 

To determine the best practices used for conducting research via the Internet, a 

benchmarking study was conducted. On-line research sites were found and evaluated based on 

the criteria outlined in the literature review. Once these criteria were applied to the websites, the 

data found was analysed. 

The interview results showed that the teachers were very interested in Live Science. 

They believed that Live Science would help to demystify science and bring children closer to 

understanding what scientists do. They were worried, however, that the researchers visits might 

not fit into the National Curriculum and that setting up the visits might be too much work for 

them to do. They suggested that lesson plans and permission slips be provided by the Museum. 

The researchers decided that they had an enjoyable experience with Live Science. They 

presented ways to improve the event, which included advertisement within the Museum and 

providing Museum staff to aid the researcher when he/she is at the Museum. When asked for 

their thoughts on a Live Science Outreach Program, the researchers stated that the success of the 
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Program would depend on finding a project that required the Museum's Live Science program to 

access a frame. 

The public seemed very interested in Live Science as well. They found the goal behind 

the event to be interesting and said that they might participate in such an event if they had time. 

However, a problem that the Museum may have is finding places to take Live Science, since 

some of the places scheduled for Phase II did not allow public interviews. 

The benchmarking study revealed that the best way to bring Live Science to the Internet 

would be to create a questionnaire for data collection. Also, a message board should be provided 

on the Live Science website, so that the researcher can answer any questions that a user might 

have. Consent forms should be formulated to explain the purpose of the study, how and why the 

data is being used, and stating contact information such an e-mail address or fax number. To 

reduce fraud, the website should also implement a user registration system. 

From the data collected, we were able to recommend several courses of action for the 

Science Museum. First, we suggest that when Live Science visits a school, lesson plans should 

be written for the teachers and that the study should fit into the National curriculum. Second, the 

Museum should provide staff for the researchers and advertise Live Science more effectively. 

Third, Merton Abbey Mills and Marylebone Station should be contacted if a Live Science 

Outreach Program is implemented. Both the management and public seemed interested in Live 

Science at these locations. Lastly, we recommend that a questionnaire be used for data 

collection along with a message board when establishing Live Science on the Internet. From this 

study, it was concluded that a Live Science Outreach Program is feasible. The Project Team 

feels that consideration of the recommendations presented in this document will aid the Museum 

in developing a successful Live Science Outreach Program. 
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its visitors. The most current science and technology can be seen in the Museum's Wellcome 

Wing. The Museum's website explains the four different floors of the Wellcome Wing. 

Part of the ground floor includes a collection of exhibits called, "Antenna," which 

presents contemporary science. The exhibits are rapidly updated because of the continuous 

breakthroughs occurring in the world of science. The first floor, called "Who Am I?" 

explains how science and technology lead people to better understandings of themselves. 

The second floor, "Digitopolis," explores how the digital revolution is affecting our lives. 

This is done through objects and hands-on exhibits including computers and other electronic 

devices. The top floor of the Wellcome Wing, "In Future," presents exhibits regarding the 

directions that science and technology may be headed. 

Our project deals with the "Who Am I?" level and more specifically the Live Science 

event, located on this floor. This program introduces Museum visitors to real science by 

connecting them with scientists conducting biomedical research studies. Instead of simply 

viewing an exhibit or having someone lecture about a research study, the visitor becomes part 

of a study. 

The program is beneficial to the visitors and the scientists. First, the visitor 

experiences the scientist's work, including scientific methods, first hand. Secondly, the 

researchers collect data from the Museum visitors. The goal of this project is to determine 

the feasibility of expanding the Live Science event to a larger audience through an outreach 

program. 

The Live Science Outreach Program will have the public and students co-operate with 

researchers in a travelling version of the Science Museum's Live Science event. Researchers 

will travel to various public forums including schools, to collect data for their study. While 



1.0 INTRODUCTION  

The Science Museum is dedicated to presenting science, technology, and medicine to 



the researchers are collecting data, the public will be learning about the researcher's project 

and aspects of the scientific method. The forums considered included schools and public 

places, such as airports, train stations and markets. Each of these types of places was chosen 

for the different qualities they possess. 

The feasibility of the Outreach Program was determined through many different 

methods. Journal articles reviewing similar science exhibits provided background knowledge 

for the Program. Schoolteachers were interviewed to establish demand for outreach 

programs in schools throughout the London area. Public places were observed and evaluated 

to provide the Museum with a list of possible venues to take Live Science. In addition, a 

retrospective study was conducted with the researchers who have participated with the in- 

house Live Science event. From this study, the researchers' thoughts on the design and 

improvement of the in-house event were collected. After analysis, their feedback was applied 

to the Outreach Program. Having completed these tasks, the Science Museum has knowledge 

of how feasible the Outreach Program is. 

The feasibility study of the Outreach Program also includes, presenting Live Science 

electronically. This would entail researchers collecting data for their study via the Web. A 

benchmarking study was conducted to analyse the current practices utilised in web-based 

research. From this study, the Museum was presented with a set of best methods for 

conducting on-line scientific research. The Science Museum will be able to apply these 

practices to the design of a Live Science on-line project. 

An Interactive Qualifying Project is defined as a project relating science and 

technology to a social issue. This project's goal was to establish the feasibility of connecting 

students and the public to scientists so that one will learn from the other. The public will 

learn about scientists and their work. At the same time, the scientists' research will be 

augmented from the data collected. This project provided the Science Museum with 
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information regarding the feasibility of a Live Science Outreach Program for students and the 

public. This included a benchmarking study that investigated how research is conducted 

electronically, so as to create a Live Science on-line project. 

Chapter 2 will discuss the research performed, which provided the knowledge 

necessary to effectively carry out the above tasks. In chapter 3, the methods used to perform 

these tasks are discussed. In chapter 4, the data collected from the interviews and the 

benchmarking study are presented. Chapter 5 discusses conclusions and provides 

recommendations for the Museum. 



2.0 LITERATURE REVIEW 

This portion of the project provided the background that was necessary to complete 

the Live Science Feasibility Study. Research was conducted to become familiar with the 

topics pertinent to the generation of a Live Science Outreach Program. To do this, 

information from journals, books, and websites were researched. The criteria for Live 

Science projects were investigated to provide a basis for the Outreach Program. Current 

outreach programs from other institutions were reviewed to determine common themes 

among successful outreach programs. Research was also conducted on the importance of 

science education and effective methods of educating students. Web quality standards were 

researched which provided evaluation criteria for the benchmarking study of web-based 

research sites. 

2.1 LIVE SCIENCE 

This section of the literature review discusses the requirements for a Live Science 

project. Past Live Science projects conducted in the Museum's "Who am I?" section of the 

Wellcome Wing are also discussed. The importance of these topics to the Outreach Program 

will be introduced. 

2.1.1 LIVE SCIENCE REQUIREMENTS 

There are specific standards that must be met before the Science Museum will accept 

and implement a Live Science project proposal. Some of the vital criteria that need to be met 

are research topic authorisation, ethical approval, as well as independent funding (Science 

Museum, 2001). 

A potential Live Science program must focus on an acceptable research topic. As 

mentioned by Neil Fazakerley (2001), a Wellcome Wing team member, there are certain 
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fields of research that are recommended. These include genetic anthropology, psychology, 

and epidemiology. In addition to these, neuroscience, medical statistics, and linguistics are 

satisfactory topics for Live Science projects. These six fields of study are preferred by the 

Museum, however other fields of biomedical research may be considered for a Live Science 

project. 

Once a suitable topic has been chosen, full ethical approval must be obtained from a 

Museum recognised ethical committee (Science Museum, 2001). Diener and Crandall (1978) 

state that ethical guidelines for research ensure that the goals of the study are worthwhile and 

the participants' welfare is guaranteed. Ethical approval by a committee would be granted 

when researchers meet these guidelines. Often, this approval has already been established 

since proposed studies are usually affiliated with a university or similar institution. 

Therefore, meeting this criterion should not present any substantial problems in the project 

approval process. The Museum has additional requirements pertaining to the welfare of the 

project participants. These requirements ensure that studies do not employ invasive 

techniques, such as inflicting pain, diagnosis of disease, or use of hazardous substances 

(Science Museum, 2001). These guidelines ensure the safety and comfort of participants, 

allowing them to fully enjoy the program. 

Another criterion that must be addressed before a Live Science project will be put into 

effect is informed consent. Informed consent requires that research participants understand 

how the data will be collected, applied and who will have access to it (Diener and Crandall, 

1978; Edwards, 1998). After this knowledge has been passed to the potential participant, 

he/she decides to take part in the study by signing a form verifying that they understand the 

objectives of the study, what they will be asked to do and how the data will be used (Diener 

and Crandall, 1978; Edwards, 1998). Participants under the age of eighteen must obtain a 

legal guardian's consent in order to be eligible to take part in the study (Science Museum, 
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2001). The Museum requires projects to include an information sheet, consisting of the 

purpose of the experiment, the general procedure to be used, the potential risks, and the 

overall benefits to the participant (Science Museum, 2001). 

2.1.2 LIVE SCIENCE PROGRAMS 

David Hopkinson performed the first Live Science project. The project involved scanning 

visitors' faces and relating their facial features to DNA. In this study, Hopkinson preferred to 

work with families. By using relatives, facial structures could be linked through DNA. 

Visitors that participated were given a 3-D printout of their face to take home. 

The most recent Live Science project was sponsored by Goldsmiths University of 

London. The researcher, Steven Darling, had the project reviewed and approved by the 

Ethics Committee of Goldsmiths University. The project entitled "Remembering Names" 

involved two tasks. First Darling had visitors read a list of four names of famous people. 

They were asked to recall these names immediately after performing the second task of 

counting backwards by three, starting from a random three digit number. The object of the 

research project was to evaluate how the human brain stores information. The resulting data 

will help scientists develop a greater understanding about long-term memory (Science 

Museum, 2001). 

2.1.3 RELEVANCE TO LIVE SCIENCE OUTREACH PROGRAM 

A Live Science Outreach Program would follow the same criteria as the in-house Live 

Science event. The research topic for the Outreach Project should relate to one of the six 

preferred biomedical fields of study, however the Museum is lenient with this criterion. The 

research study should be fully funded and have full ethical approval from the sponsoring 

institution. Also, the Program will not accept any studies that are potentially harmful to the 
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public in any way. Members of the public who are under the age of eighteen shall be 

required to have written consent from their legal guardian before participating in a study. 

The current Live Science event is effective in that it includes the two elements of a 

successful event. These elements are interaction with stimuli and the researcher adding 

personal relevance to the participant. Section 2.2.1, Museum Exhibits, gives a more detailed 

analysis of what makes an exhibit effective. 

2.2 EVENTS AND EXHIBITS 

This section will examine what makes an effective exhibit. Assessments of museum 

exhibits were made to determine what criteria make exhibits successful. Also, analysis of 

current outreach programs was done in order to find out if these programs are successful and 

if so, why. Common themes found among successful outreach programs were applied to the 

Live Science Outreach Program. 

2.2.1 MUSEUM EXHIBITS 

Museum exhibits stimulate learning in many different ways. In schools, there is often 

only a teacher and textbook, resulting in lecturing and personal review of the material 

(Delacote, 1998). In a museum, visitors can wander through the exhibits, providing a chance 

to learn informally through exploration (Raloff, 1998). While words can be used to explain a 

subject, these words are less likely to be remembered if the person has no knowledge of the 

topic (Lewis, 1976). Museums have the ability to present topics using more than words by 

catering to different senses, such as hearing, touch, sight, and smell. The key of an effective 

exhibit is to provide multiple sources of stimuli and present the topic by relating it to 

something the learner knows (Hanlan and Ljungquist, 2000). 

Delacote (1998) explains that a museum exhibit should first focus on the user. This 

means that the user should be offered an active experience, rather than a passive one. This 
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point is applicable to both children and adults. In order to make an exhibit effective for the 

user, two approaches should be used. The material should first be presented in an informal 

exhibition atmosphere, and then followed with a structured review. The final point Delacote 

(1998) makes is that the exhibit should "create enticing environments that appeal to the 

senses." This point is understandable. If the physical appearance of the exhibit is dull, the 

user will not be as visually motivated and could become uninterested in the topic. 

2.2.2 OUTREACH EVENTS 

Even if a museum contains effective exhibits, it is often difficult for schools and the 

public to take full advantage of the many unique opportunities that museum's present. 

Schools may experience difficulty organising a time to travel to museums with students. 

Likewise, the public may have busy schedules that do not permit them to visit museums. 

Many museum directors are aware of these limitations and have created outreach programs, 

which can provide a similar atmosphere as an in-house exhibit (Blenz-Clucas, 1993). Many 

museums have outreach programs that are available to schools, other museums, libraries, and 

other public locations. Since entertainment and inspiring learning is the end goal of both 

outreach and in-house exhibits, they should both contain the same basic elements. To 

reiterate, these elements are presenting the topic in a way stimulates more than one of the 

user's senses, and relating the information back to something they can understand. In order 

for the Live Science Outreach Program to be successful these same guidelines should be 

followed. However, further discussion of outreach programs is necessary in order to 

determine the specific strategies that make these programs successful. 

There are many different kinds of outreach programs. Programs exist where guest 

educators teach students about their respective area of study and try to spark their interest in 

that area (Archer, 2001). Other programs are more hands-on oriented such as the Salvadori 

Center's outreach program (Salvadori's on a Roll, 2000). Another type of outreach program 
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involves the lending of museum property to schools, such as the program explained by Blenz-

Clucas (1993). Yet another type of program involves travelling vans that present science 

topics to high schools such as in Rankin (2000) and Lopez-Garriga et al. (1997). The Science 

Museum in London has offered a "Science Box" program for the general public. 

The Salvadori Center Outreach Program's goal is "to awaken their [students] 

appreciation of math, science and technology and to improve critical thinking and problem- 

solving skills" (Salvadori's on a Roll, 2000, p. 59). To accomplish this, an expert from the 

Center visits the school once a week over the course of the school year. During these visits, 

the expert works with the students and their teacher on different scientific and mathematical 

principles that relate to architecture. The program culminates with students constructing a 

bridge. The building of this bridge combines the different topics that the students learn over 

the course of the year (Salvadori's on a Roll, 2000). The Center presents material in such a 

way that the students experience hands-on learning and formal teaching. Through these 

activities the program fulfils the criteria, which make effective exhibits. 

Outreach programs can also include museums lending items in their collections to 

schools. The Kansas Museum of History runs a program, called "Travelling Resource 

Trunks," which brings selected items from its collection to elementary schools. The eight 

different trunks that the Museum offers focus on different themes in the Great Plains society. 

The students have the opportunity to try on clothes, play children's games, and hold everyday 

objects from nineteenth century Great Plains life (Blenz-Clucas, 1993). This program also 

gives the students a chance to learn in a more interactive manner. The students are motivated 

to learn about the time period, since a comparison can be made between their lives and those 

of children from the period. 

Another outreach program presents more traditional science to students. This 

program, "Alabama Science in Motion Program" (ASIM) educates students in chemistry, 
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biology, and physics. The ASIM provides a service to schools that do not have adequate 

resources to conduct hands-on laboratory work. This program is committed to not only 

educating the students, but also their teachers. High school teachers are recruited to spend 

ten days in the summer, training on topics ranging from laboratory safety, to the science 

topics for the labs. The teachers also have another five days of training during the year to 

reinforce the material covered over the summer (Rankin, 2000). 

The program's mission is to "improve the quality of high school science instruction 

by providing both teacher training and laboratory equipment directly to the schools" (Rankin, 

2000, p. 337). This project has been very successful in Alabama. The program is in such 

great demand that Juanita College, the program's sponsor, is expanding the current fleet of 22 

vans to 33 science vans (Rankin, 2000). This project is similar to the others in that it uses the 

same hands-on techniques to educate students. The difference with this program is that the 

students are not the only ones benefiting from the hands-on experience. Teachers are also 

furthering their knowledge of science through the program. Both students and their teachers 

learn from the multi-sensory stimuli of hands-on learning. 

The University of Puerto Rico at Mayaguez's "Science on Wheels" program presents 

rural area students with chemistry displays. The demonstrations include: Combustion and the 

Fire Triangle, Acid-Base Reactions and Indicators, and Phase Changes. The presenting 

graduate students then break the children up into smaller groups. Within these groups the 

students and the presenters reinforce the observations and concepts that the students have 

been exposed to (Lopez-Garriga et al., 1997). The Project brings science into a forum where 

laboratory experience is nearly impossible. This is due to the lack of financial resources in 

many of the schools in Puerto Rico (Lopez-Garriga et al., 1997). The program provides an 

invaluable resource to these rural schools. 
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The "Science Box" program, initially offered within Science Museum, was extended 

to public venues to stimulate interest in science. The exhibits were set up in different public 

locations and contained information about contemporary science topics. These exhibits were 

similar to those of the "Antenna" program, which is presently active in the Wellcome Wing 

of the Museum (Science Museum, 2001). 

These programs educate students, teachers, and the public through a mixed and 

interactive approach to learning. These projects also present the material in terms the 

subjects can understand, which is one of the points that an exhibit must address according to 

Delacote (1998). With the exception of the "Science Box," all these successful programs 

combine hands-on learning with traditional lecture or discussion. These two teaching 

methods will be analysed in more depth in section 2.3 Science Education. 

2.2.3 THEMES FOR LIVE SCIENCE OUTREACH 

By analysing different outreach programs, common themes have been discovered. 

Each program contains interactive demonstrations. At the end of some programs, a 

discussion of the concepts behind these demonstrations is offered. Also, each program 

accomplishes Delacote's (1998) suggested goals for a successful exhibit, which are: 

providing multiple stimuli for the learners and also relating the material covered to the 

individual's personal experience. In addition to these goals, the programs provide a valuable 

resource to the visiting schools. In some cases, such as the "Science on Wheels" program, it 

is the only way in which students can hope to learn first hand about laboratory science. 

In order for the London Science Museum's Live Science program to be adapted into 

an outreach program, it will need to fulfil Delacote's (1998) goals. Presenting the material 

with multiple stimuli will be done by the tests that the researcher will conduct with 

participants. As with past exhibits there is a high level of interactivity expected from the 

- 21 - 



students. We can anticipate that a research study performed in the schools will have the 

same, if not higher, level of interactivity as the in-house Live Science project. 

The second item, which must be addressed in order for the Project to be successful, is 

having the material explained so that the students can relate the research project to their lives. 

If the material presented by the researcher is too abstract, the students will not understand 

what is being taught. The types of proposals that are usually used as Live Science projects 

are ones that can be simplified into terms that students can understand. If these goals are 

accomplished, the Live Science Outreach Program will be an effective teaching tool. 

Museums and schools share a similar objective, which is to inspire learning among 

their respective audiences. On the other hand, public venues, which are not known as 

learning environments, may be able to serve as places for education. Bringing an exhibit to 

schools will possibly lead to the incorporation of learning through the senses, in addition to 

the use of traditional learning methods. Likewise, hands-on learning could be introduced to 

public venues through an outreach program. This gives people who would not normally visit 

a museum the chance to experience science through interactive events set up in every day 

locations. Inspiring and getting people involved with exhibits is an important aspect for a 

successful outreach program. In the following section, ways that people process information 

and ways to maximise their involvement will be discussed. 

2.3 SCIENCE EDUCATION 

Since most science education occurs in educational institutions, section 2.3 Science 

Education, pertains mainly to school outreach applications. However, it is important to 

recognise that learning is not limited to children nor restricted to the classroom and the 

general public can benefit from some of the practices discussed. 
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The current method for teaching science is text-based with emphasis placed on facts, 

which has students read about experiments and principles rather than perform and experience 

them (Sumrall, 1997). US Education Secretary William Bennett states that, "seen only as a 

laundry list of theorems in a workbook, science can be a bore," as well as an ineffective 

education method (What is Hands-on Science, 1987, p. 8). If educators want students to 

think and perform like scientists, they first must learn like scientists (What is Hands-on 

Science, 1987). Learning like scientists entails using experimentation and testing methods 

that scientists employ while collecting data for their studies. This concept requires that 

educators take a more hands-on approach when teaching their students science. 

2.3.1 TRADITIONAL SCIENCE EDUCATION 

The current text-based approach to science education causes students to experience 

boredom and frustration, which can lead to a negative view of science (Paris et al., 1998). In 

the United States, evidence has also been found supporting that as students progress through 

school, their interest in a science based career decreases (Yager & Penick, 1986). Based on 

these studies, it is not difficult to deduce that the current method for science education is 

insufficient. 

Although lacking when used alone, text-based learning can be beneficial if used as a 

supplement to hands-on learning. The hands-on experience serves as starting point from 

which a child learns. Stevenson (1987) has shown that children can recall a large amount of 

concrete detail about a hands-on event well over a year after the initial experience. 

Wellington (1990) also notes that science education can be fortified with an initial hands-on 

experience. Beisenharz et al. (2001) suggests that a brief introduction to the topic, the hands- 

on activity, and, finally, a more in-depth explanation of the topic, is the best method for 

teaching. The Beisenharz combination method provides students with a little information 

about the subject, but does not allow the students to form any premature conclusions about 
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the subject. Once the students have experienced what happens, it is easier for them to 

understand the why and how behind the scientific phenomenon. 

2.3.2 HANDS-ON LEARNING 

There are five major aspects to consider when designing a hands-on learning program. 

These are: personal meaning, choice, challenge, collaboration, and prior knowledge. These 

are pertinent to the establishment of a school-based outreach program, however, a public 

program only utilises the first three. All of these aspects will be discussed in greater detail 

below. In addition, perceived problems with hands-on learning are presented. 

Hands-on Design Considerations 

The first of these characteristics, personal meaning, ensures that the learners' 

experience is interesting since it has personal relevance (Paris et al., 1998). The next 

characteristic, choice, states that if a person can choose their course of action they are more 

likely to pursue it with enthusiasm (Paris et al., 1998). 

Challenge refers to the difficulty of a task and how that difficulty correlates to the 

motivation of the participants. Tasks that are moderately difficult, yet still within the scope 

of the audience's knowledge are motivating to people (Clifford, 1991). According to 

Csikzentmihalyi (1975), a person cannot become truly engaged in a project unless the 

challenges are in balance with their skills and abilities. If a challenge is too difficult, 

frustration will result. Conversely if a challenge is too easy, boredom and detachment will 

result (Paris et al., 1998). To ensure proper operation of a hands-on project the skill level of 

the intended audience must be known. 

The next characteristic is collaboration, which refers to the relationship between the 

program co-ordinators and participants. The co-ordinators typically tend to encourage the 

learners without taking on an authoritative teaching role (Paris et al., 1998). Much of the 
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literature agrees that if the co-ordinator treats the students as equals, and not someone who 

must be talked down to, the students will transfer the student-teacher bond to the co-ordinator 

(Barab and Hay, 2001; Buehler, 1999). This characteristic does not apply to the public 

outreach because there is no teacher that the co-ordinator must interact with. 

The final aspect to consider when designing a hands-on learning program is students' 

prior knowledge of the principle(s) to be covered. Scientists have differing opinions about 

providing knowledge of a subject to students before the hands-on learning experience. 

Without a prior knowledge of the concepts behind the display, the students will view the 

presentation as meaningless and the principles behind the phenomenon incomprehensible 

(Baird, 1998). One researcher claims that the concepts would appear too abstract before the 

students experienced them (Raloff, 1998). However, a study by Rix and McSorley (1999) 

argues that no incidents of child frustration or confusion occurred, nor did any students state 

that they did not understand the stations during a hands-on event. Considering these two 

viewpoints along with that of Beisenharz et al. (2001), mentioned in section 2.3.1, 

Traditional Science Education, the best course of action might be a brief introduction prior to 

hands-on activities, followed by an in-depth study. Again, this criterion can not be applied to 

the public because there is no way to gauge their prior knowledge. 

In summary, there are five requirements to address concerning the hands-on learning 

aspect of the Live Science Outreach Programs. While not all of these topics are important to 

the design of a public outreach program, all of them are required for a successful school 

outreach program. The public aspects include personal meaning, choice, and challenge, 

which give individuals the opportunity to participate, and offer something interesting that 

they can relate to. Collaboration and prior knowledge are important to the establishment of a 

school outreach program in addition to the three previously mentioned characteristics. These 
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are significant because of the special relationship between teachers and students, and the fact 

that students are engaged in learning activates. 

Perceived Problems With Hands -on Programs 

There are many perceived problems with the proper execution of hands-on programs. 

Sumrall (1997) has outlined three main reasons why a teacher would consider avoiding 

hands-on science. The first of these reasons is that teaching hands-on science would take 

large amounts time and effort. Sumrall (1997) suggests delegation of work to students. 

Assigning jobs to each student or team of students, such as cleaning up, stocking shelves, and 

doing preparatory work pertaining to the hands-on program, will be beneficial to teachers. 

This suggestion lightens the teacher's workload and frees up their schedule, as well as 

showing students the preparation work that goes into science experiments. 

The second perceived problem is that "following the curriculum guide is impossible" 

(Sumrall, 1997, p. 18). Teachers worry that the standard curriculum is too structured to 

permit hands-on events. The type of education provided through hands-on learning, although 

useful, does not fit into standardised curricula easily and proves difficult to test. In regard to 

current curricula, Sumrall (1997) comments that the common practice of cramming 

information into students is obsolete and teachers should alert their administrators to this. 

The last reason mentioned by Sumrall (1997), is that there is not enough resources to 

teach science hands-on. He suggests that teachers should give their students a checklist and 

ask them to bring in materials for hands-on science experiments. Sumrall (1997) makes the 

argument to reluctant teachers that using hands-on science education is not nearly as hard as 

it is perceived to be. 

The problems addressed by Sumrall (1997) can be broken into two groups, 

preparatory problems and implementation problems. Increasing student participation easily 
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solves the preparatory problems. Implementation problems need to be addressed prior to the 

initiation of a hands-on learning program. 

2.3.3 SCIENCE EDUCATION IN THE LIVE SCIENCE OUTREACH PROGRAM 

As stated in previous sections, the current text-based education method is inadequate 

(Sumrall, 1997). However, the text-based method does provide an effective way to teach the 

concepts behind hands-on activities. The combination of techniques utilised in Beisenharz's 

teaching method should also be applied. The Live Science Outreach Program should provide 

teachers with background information to be used before and after the researchers have visited 

the school. This information provided should relate the science behind the research study to 

the schools' curricula. 

Research has suggested that there are five aspects, personal meaning, choice, 

challenge, collaboration, and prior knowledge, to be considered when designing successful 

hands-on learning program (Paris et al., 1998). The Science Museum should consider these 

all of these aspects before a school-based version of the Live Science Outreach Program is 

implemented. The Museum should also consider, personal meaning, choice, and challenge 

when implementing a public version of the Live Science Program. 

Teachers understand the importance of hands-on learning, however there are 

perceived problems that must be alleviated before they will participate in the Outreach 

Program. Conducting interviews with teachers will provide further insight into problems 

with an Outreach Program and may also aid in determining possible solutions. Section 4.1 

Teachers' Interview Results will document the problems foreseen with the Outreach Program. 

In section 5.1 Teachers' Interview Conclusions we will propose solutions to these problems. 



2.4 WEB QUALITY STANDARDS 

In order to conduct the benchmarking study of research websites described in section 

3.5 Benchmarking Study, it is required to establish a set of essential traits that successful 

websites possess. This set of traits or standards will be used to assess research websites. 

An article by Loiacono et al. (2000) contains a survey that provides a method for 

evaluating the quality of commercial websites. This survey addresses the different attributes 

of effective commercial websites. Loiacono et al. (2000) separates these aspects into twelve 

distinct categories. These categories are informational fit-to-task, interaction, trust, response 

time, design appeal, intuitiveness, visual appeal, innovativeness, flow-emotional appeal, 

integrated communication, business processes, and viable substitute. 

The first of these, informational fit-to-task, pertains to the accuracy of website 

content. Sites need to provide users with all the information that is needed to use the website 

effectively. People will avoid visiting websites that do not contain information that is current 

and pertinent to the site's subject (Loiacono et al., 2000). Regular updates keep visitors 

informed of current developments. 

A certain level of interaction is also necessary in order to create a successful website. 

Interactive features allow site visitors to receive and submit information that is specific to 

their needs. Emerick (1995) notes that interactivity includes tools such as questionnaires and 

email feedback among others. 

Trust is the next category used in the assessment of websites. According to Loiacono 

et al. (2000), visitors' trust applies to both the information contained on a website and the 

information submitted to the site. Visitors trust that the information on a site is reliable. 

Though visitors have faith in a site's information, this trust may not be extended to the 

submission of data (Hoffman et al., 1999). Therefore websites should inform their visitors of 

the possible uses of their data. 
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The next consideration is response time, which concerns the amount of time it takes 

for a site to download (Loiacono et al., 2000). Shand (1999) found that if a site takes more 

than eight seconds to load, participation and use of that website are hindered. 

The next three aspects considered deal with the aesthetics of a website. Loiacono et 

al. (2000) defines these as design appeal, intuitiveness, and visual appeal. Design appeal 

refers to properly labelled graphics and legible text. Intuitiveness refers to the ease at which 

a visitor can browse and access all pages of the website (Loiacono et al., 2000). Website 

should be navigable so visitors to the site are able to understand the material within the pages 

and are able to locate desired information (Goodhue & Thompson, 1995). The last of these is 

visual appeal, which refers to the overall appearance of the site. For a website to be effective, 

it must appeal visually to its users. 

Another significant aspect of website quality is innovativeness. Innovative sites often 

utilise new technologies in their design. The distinctiveness and creativity these new 

technologies bring will add to the likeability of a website (Loiacono et al., 2000). 

The next aspect considered is the flow-emotional appeal of a website. Flow on the 

Internet refers to, "the state occurring during network navigation which is: 1) characterised by 

a seamless sequence of responses facilitated by machine interactivity, 2) intrinsically 

enjoyable, 3) accompanied by a loss of self-consciousness, and 4) self-reinforcing" 

(Hoffman, pg. 57, 1996). In order to achieve flow, a website must balance the skills of their 

visitors with the difficulty of the tasks presented on the site. 

The last three aspects considered by Loiacono et al. (2000) all relate to the business 

procedures of websites. The first of these is integrated communication. This aspect refers to 

how a website fits into the company's overall communication strategy, including both off- 

line and on-line sources. The next aspect, business processes, simply refers to how the 

company will use the web to support their business functions. For a website to be useful, it 
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must satisfy the last aspect of being a viable substitute. This means that the website must 

provide a similar, if not better, experience using off-line methods. 

These twelve aspects are used to evaluate e-commerce websites. In section 3.5 

Benchmarking Study, these aspects will be related to research websites. 

2.5 CONCLUSIONS 

Review of the literature has shown that outreach programs would be useful teaching 

devices. This is apparent from the fact that text-based methods of teaching are less effective 

than hands-on methods. Hands-on learning should not be limited to students since the all 

members of the public can benefit from these methods as well. While universities have been 

major providers of outreach programs, museums also have a wide variety of resources at their 

disposal with which to create successful outreach programs. The knowledge of what makes 

an exhibit popular can provide insight for the creation of a successful and educational 

outreach program. 

Analysis of what makes exhibits effective has shown that two key points should be 

addressed. First of these is that material presented in the exhibit should be done in an 

interactive and stimulating manner. This will aid in holding the audience's attention. A Live 

Science Outreach Program should contain interactivity so that students and the members of 

public do not become disinterested. The in-house Live Science event always necessitates 

interaction with visitors; a Live Science Outreach Program should contain this same 

interactivity with its participants. The Live Science Outreach Program has the potential to be 

successful if a similar format to the in-house event, as described in Section 2.1.2 Live Science 

Programs, is used. 

The second item contained within effective exhibits is presenting the topic in such a 

way that the audience can relate it to their own personal experience. The Live Science 
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Outreach Program should contain an explanation of the research study and indicate how it 

relates to participants. During the operation of the Outreach Program, the researchers can 

provide more in-depth information about the topic that they are investigating. 

As discussed in section 2.3.1 Traditional Science Education, the Beisenharz teaching 

method best utilises hands-on experiences. The students should be provided with an 

introduction to the material before the hands-on event. Once the event has taken place, the 

students should then be given detailed information regarding the concepts presented in the 

hands-on experience. Following the interaction of students and researchers, a question and 

answer period should be provided in order to clarify the information that has been presented. 

Website quality involves twelve major components: informational fit-to-task, 

interaction, trust, response time, design appeal, intuitiveness, visual appeal, innovativeness, 

flow-emotional appeal, integrated communication, business processes and viable substitute. 

Throughout the benchmarking study, most of these criteria will be used for analysis of on-

line research studies. Through the benchmarking process, a list of the best practices used in 

on-line research will be compiled. If an electronic version of Live Science is to be 

constructed, it should integrate the best practices determined through the benchmarking 

study. 

Chapter 3, Methodology, will discuss the tasks required to determine the feasibility of 

the Live Science Outreach Program. To gauge interest in the school version of the Outreach 

Program, teachers will be interviewed and asked about their feelings regarding the Program. 

For the public Outreach Program, venues will be observed and evaluated to determine interest 

among members of the public. To gain feedback on the Live Science event, the researchers 

who have participated in the event will be interviewed. A benchmarking study of research- 

based websites will be conducted to generate a list of best practices for establishing an 
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electronic version of Live Science Outreach. This study will use the criteria mentioned in 

section 2.4 Web Quality Standards to analyse and evaluate the sites. 



3.0 METHODOLOGY  

This project needed to address four tasks in order to ascertain the feasibility of a Live 

Science Outreach Program. These tasks were: 

• To conduct a retrospective study with the two in-house Live Science researchers 

• To collect data from science teachers in the London area regarding the potential 

Program 

• To evaluate public venues 

• To perform a benchmarking study of on-line research projects 

This section of the proposal will present the methods that were used in completing this 

multifaceted feasibility study. 

3.1 MEANS OF DATA COLLECTION 

An instrument refers to the questions or protocols that will be used for data collection. 

Many methods can be used to gather information on how different groups, such as teachers, 

researchers, and the public, feel regarding a proposed Outreach Program. These instruments 

include surveys, interviews, and focus groups. 

Interviews were the most desirable data collection method for this feasibility study. 

Interviews are conversations with a purpose (Bailey, 1987). They can be strictly structured 

with a set of predetermined questions, called standardised interviews, or they can lack 

structure as in un-standardised interviews. A combination of these is called a semi- 

standardised interview. 

The standardised interview is very formal. The interviewer asks a set of goal-oriented 

questions. This type of interview does not allow the interviewer a chance to deviate from the 

predetermined questions. This is done to offer each subject the same stimuli so that the 

responses to the questions can be compared (Babbie, 1995). The standardised interview 

operates from the perspective that one's thoughts are intricately related to one's actions 
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(Berg, 2001). The standardised interview is good for eliciting a person's thoughts, opinions, 

and attitudes about a subject. The interviewer, however, is not allowed to probe the 

interviewee in-depth. This feasibility study desired the feelings and opinions of teachers, 

researchers, and the public. To obtain these feelings each teacher, researcher, or member of 

the public, will need to be probed differently, which standardised interviews do not permit. 

Conversely, the un-standardised interview lacks a set of predetermined questions. 

This method is used when the interviewer does not know the types of questions he/she will 

need to ask in order to obtain the desired information. During the un-standardised interview, 

Berg (2001, p. 70) states that the "interviewer must develop, adapt, and generate questions 

and follow up probes appropriate to the given situation and the central purpose of the 

investigation." This method is inappropriate for novices because a novice may not know 

what questions to ask in order to obtain the response sought after. Although this method 

could have gathered the data desired for this project, our inexperience in conducting 

interviews required the use of an alternative method. 

The type of interview that was used to elicit information from the different groups 

was a semi-standardised interview. A semi-standardised interview involves implementing a 

number of predetermined questions asked in a systematic order. However, unlike the 

standardised interview, this method allows the interviewer to deviate from protocol and 

follow up on specific ideas and topics that may arise during the interview (Berg, 2001). This 

type of interview will access the specific reasons why schoolteachers, researchers, and the 

public view the Outreach Program as either favourable or unfavourable. 

When creating interview protocols, several factors were taken into consideration. 

These factors were the types of questions asked, their structure, the order in which they were 

asked and the type of information that the interviewer wanted to collect. There are four 

possible types of questions that can be used in interviews. These are essential questions, 
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extra questions, throwaway questions, and probing questions (Bailey, 1987; Berg, 2001). 

The use of only essential and probing questions was used in our interview protocols in order 

to keep the interviews short. Throwaway and extra questions were not used because they are 

mainly used to gain rapport and verify responses to complicated questions. 

Essential questions are questions that directly assess the feelings of the interviewee 

toward a subject. Probing questions permit the interviewer to draw more complete answers 

from the respondent. The use of probes allows the interviewer to focus on a specific topic the 

interviewee mentioned, leading to an in-depth discussion of that particular point (Kvale, 

1996). Probing questions were utilised to concentrate on specific themes talked about by the 

interviewee. 

In order to collect exact feelings from the interviewee, he/she must understand what 

the interviewer is asking. To accomplish this, the structure of the questions must be 

considered prior to the interview. If questions are worded affectively, in a way that would 

elicit an emotional response, they could arouse negative emotions in some people. Negative 

emotions may cause the interviewee to loose trust in the interviewer and withhold 

information. Neuman (1994) suggests that neutralising the questions will avoid these 

negative emotions, which may hinder the results of the interview. 

The interviewer must also stay away from the use of 'double-barrelled questions' 

(Neuman, 1994). A double-barrelled question is when the interviewee is asked to respond to 

two issues in the same question. It is critical to separate each issue into its own question, 

because the results gained from double-barrelled questions are virtually impossible to analyse 

(Berg, 2001). 

The sequence of questions may significantly effect the results as well (Bailey 1987; 

Berg, 2001). The most effective order is to first ask the interviewee interesting questions, 

followed by more complex questions, and finally, the questions that may be the most 
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sensitive. Using this sequence allows the interviewer time to create rapport and trust with the 

interviewee and yield results that will be helpful to the study. 

A rating question was used within the public and teacher interview protocols as a way 

of comparing results between responses. This type of question can be used to quantify the 

responses of the question. While the use of this type of question does not quantify the overall 

results, it can be used to confidently compare results among the responses collected. Ben 

Gammon, the Museum's Head of Visitor Research, suggested this use of a rating question to 

establish a numerical value of the interviewee's interest in a Live Science Outreach Program. 

The three parameters, type, structure, and sequence of questions were used in 

designing the protocol for the interviews. Also, both double-barrelled questions and affective 

wording were avoided. This proved effective in eliciting thoughts regarding the Outreach 

Program. Pre-tests were used in order to identify double-barrelled and affectively worded 

questions within the interview protocols. 

All the interview protocols that were used needed to be pre-tested before they could 

be implemented. This helped account for cross-cultural contamination and was used to 

identify double-barrelled and affectively worded questions. Participants of the pre-test 

included Sabiha Foster and the Museums' Evaluation Team. An un-standardised interview 

was used to determine if any negative conditions existed within the protocol. The 

information gathered through the pre-test allowed for the correction of the semi-standardised 

interview protocols. 

When using any instrument to collect data, it is essential to keep in mind that there 

will be both costs and benefits for the interviewee. The interviewer must always try to 

maximise the benefits for the interviewee while minimising the costs (Tetlock, 1991). This 

maximising of the benefits while minimising the costs is also known as the Social Exchange 

Theory. 
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An obvious cost for all groups is time. Teachers can be busy preparing and teaching 

classes. The Live Science researchers also have their own busy schedules. The public may 

be limited on time because they may be en-route to a destination or may be preoccupied. 

This time cost can be minimised if the interviewer makes the protocol as short as possible 

while still gathering the desired information. For the public and the teachers, interviews were 

restricted to only a few minutes. For the researchers, time was restricted to no more than an 

hour when the interview was conducted. 

Another potential cost that the interviewer must reduce while questioning teachers is 

the perceived risk that their opinions may be unpopular with their peers. By establishing 

good rapport and expressing confidentiality, the interviewer can reduce the likelihood that 

information and opinions will be withheld. A benefit for teachers that are willing to be 

interviewed is the establishment of the Outreach Program, which is a potentially useful tool 

for teaching science to their students. 

While interviewing the public, the costs are more apparent than the benefits. The 

interviewers must present themselves in a professional and credible manner. This will 

increase the likelihood that the interviewees will feel more comfortable speaking with the 

interviewers. 

In conclusion, the best method for gathering information regarding the potential Live 

Science Outreach Program was to use a semi-standardised interview. This method was 

determined to be the most effective since it allows for one-on-one discussions about the 

Program. 

3.2 ASSESSING TEACHERS FEELINGS 

It was necessary to collect the opinions of science teachers regarding the potential 

Outreach Program. These opinions are important since part of the Live Science Outreach 
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Program involves researchers collecting data within teachers' classrooms. For the program to 

succeed, teachers must be willing to open their classrooms to these researchers. In addition 

to this, their questions and concerns should be addressed. 

Our liaison, Sabiha Foster, provided a list of primary and secondary science teachers 

that have good relationships with the Museum. The list contained twenty-two science 

teachers. The list was divided into two categories, primary and secondary schoolteachers. 

Primary schools contain students ranging from ages five through eleven whereas secondary 

school students' ages range from eleven to eighteen. It was important to select teachers from 

both groups because of the large student age difference. 

Once the list of teachers was divided into two groups, all the members were 

contacted. No sampling was used on these groups. All teachers on the list were contacted for 

interviews. This was because we expected that some teachers would be unavailable or unable 

to arrange a time for an interview. Therefore contacting all the teachers increased the 

likelihood of collecting meaningful data. After the contacting process had been completed 

eleven interviews were scheduled, including seven among primary and four among secondary 

schoolteachers. 

Phone interviews were used to reduce the costs for the teachers, since they only 

needed to set aside fifteen minutes of their day to participate. If face-to-face interviews were 

used, the time commitment for both the teachers and the Team would have been greater. 

Another point that needed consideration was the length of the interview. With the interview 

being conducted over the phone, a concise protocol was needed. This was accomplished by 

the creation of a three-question interview, excluding probe questions, as seen in Appendix B-

1. 
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3.3 RETROSPECTIVE STUDY 

A retrospective study was conducted to examine the researchers past experiences with 

the Live Science event and to see what benefits and/or problems they encountered during 

their time at the Museum. Based on their past experiences, the researchers were asked their 

opinions on the possible implementation of a Live Science Outreach Program. They were 

also asked for suggestions on how to improve the Outreach Program's chances for success. 

This information gave insight into a researcher's point of view when considering the Live 

Science Outreach Program's feasibility. This was a retrospective study because the data 

collected was of the researchers past experiences and opinions (Burgoyne, 1994). 

Sabiha Foster, our liaison, contacted the two researchers to be interviewed. Each 

researcher was then interviewed separately with a semi-standardised protocol, contained in 

Appendix B-2, conducted face-to-face. In addition to the two interviews, Steve Darling, the 

most recent Live Science researcher, allowed us to participate in the study he was conducting. 

Giving us a better understanding of the Live Science event. 

3.4 EVALUATING PUBLIC PLACES 

In order to determine if a Live Science Outreach Program would be feasible in a 

public area, the public's feelings toward such a program were evaluated. There are certain 

qualities that a public venue must contain in order to take Live Science to a public place. For 

instance, the venue must have space for the scientist to set up any instruments needed for the 

study. It must also be a place where people frequent and a place where they have time to stop 

and participate in the Program. 

To determine which public places to evaluate, greater knowledge into different 

London public areas was needed. This knowledge was acquired in an un-standardised 
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interview with Jennie Hawks, a London native. Her suggestions and others from Science 

Museum staff were arranged into categories. 

3.4.1 PHASE I: PUBLIC OBSERVATION 

Since the Outreach Team had limited time and personnel resources, observations of 

each public place were done to narrow the list to only four sites. Phase 1 observations were 

conducted at times where there would be large numbers of people at the site. The airports 

and train stations were observed from 11.00 till 14.00, while the shopping areas were 

observed between 12.00 and 15.00. Phase I included an estimation of the population, a rough 

estimation of the population's demographics, the captivity of the population, and availability 

of space for Live Science Outreach Program. 

During the first step of population estimation, people were counted for one-minute 

every ten minutes for three hours. During this minute, each individual who walked past a 

project team member was counted. After the minute was finished, the number was recorded. 

During the second step, a count of the number of people who were sitting or standing was 

taken for one minute. These two measurements were taken to compare how many people 

were moving to how many were not. 

Using the two measurements above, an estimation of the total population at each 

venue was determined. This was accomplished by calculating the mean number of people 

walking by per minute. This mean represents the approximate number of people moving 

through the venue at any given minute during the three hours. This mean can then be 

multiplied by the length of the observation time. In our case the mean was multiplied by 180 

minutes. This calculation gave the estimation of the people moving through a venue. An 

example may illustrate the method further; if the mean came to 20 people, it can be said that 

every minute, 20 people passed by the specific location. Since there are 180 minutes in the 

observation period, 3600 people walked through that area. 
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In addition to the people moving through an area, the people sitting or standing were 

estimated. The method was similar to the previous estimation. Every ten minutes the people 

sitting or standing were counted for one-minute. The mean was then calculated to give the 

approximate number of people standing or sitting at any given time. The turnover time for 

those loitering was not the same as those who were walking. The people walking turned over 

every minute, where the people loitering did not. The observer estimated the turnover rate of 

new people sitting or standing. This was accomplished by estimating how long it took before 

the majority of the people were new to the area. With this rate, the number people who 

loitered through the area were calculated. An example can show this. 50 people are observed 

loitering in an area and the turnover rate is every 30 minutes. There are six 30-minute 

intervals in the 180-minute observation period. This would result in 300 people loitering in 

the area during observation. After calculating these two sub-populations, a grand total can be 

computed. In the examples used above there would be an estimated 3900 people in the 

location observed. 

As with any measurement there is always some error introduced. The only error 

involved with this method of population estimation is not counting the correct number of 

people. This could happen in several ways. Certain people might not have been visible when 

the counting was occurring. Another situation could have occurred when the people were 

moving which made them more difficult to count. Yet another error could have occurred by 

counting the same person twice. All of these would also skew the results. While these 

circumstances could have changed the results, effort was made to keep them at a minimum. 

This was done by limiting the counting time to one-minute intervals reduced the chance of 

error in our readings. 
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3.4.2 PHASE H: PUBLIC EVALUATION 

The method described allowed us to estimate the population of an area. Once the 

population information was collected from each site, one venue from each of the four public 

area types was chosen for phase II evaluation. The venues to be evaluated were chosen by 

weighing the population size, the attitude of the population, and the space available for the 

Program. The attitude of the population was the largest factor in determining which locations 

to evaluate. If the location had a very hurried ambience, it would not lend itself to a Live 

Science Outreach Program. 

Another aspect, which determined where phase II would happen, took place con-

currently with the observation process. This aspect it somewhat unrelated to the population 

and their attitude. Permission from the venue's management was needed before the 

interviews could take place. The final word on if the Team would evaluate a public place 

was by the venue's management. 

The evaluation of each public place was done through the use of a short semi- 

standardised interview consisting of three questions, as seen in Appendix B-3. This type of 

interview was chosen because it allows some freedom with the questions, but also allowed 

the interviewer to compare the responses. To reduce the time cost for the public, only three 

questions were used in the interview. The sampling method for these short interviews is 

described in the following section. 

3.4.3 SAMPLING METHOD FOR PUBLIC INTERVIEWS 

Once the locations for evaluation were finalised, interviews with the public were 

conducted by Systematic Sampling (SS). This method of data collection is performed by 

selecting the n th  person passing by. While this method seems straightforward, there are many 

nuances that could make implementing this method difficult. 
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A major problem with this is estimating the population. While a rough estimation of 

the population was made, it is extremely difficult to have an exact number. This arises from 

the potentially large number of people in public places and the limited resources of the Team. 

This was the biggest problem when using SS as the sampling method. 

While SS works best if the population is definitively known, it can however, be used 

even if the exact number of the population is not known (Berg, 2001). This versatility is one 

of the strengths of this method. Before implementing this method there was another problem, 

which was addressed. This was the fluid nature of a public place. 

While the population of a certain place can be estimated, it is nearly impossible to 

count each individual of that population because the individuals which comprise the 

population are always coming and going. This project was interested in the people who 

happen to be in the selected public venue at one particular time, not every individual who has 

entered it. 

Keeping this fluid nature of the public in mind, it can be seen that picking every nth  

person who has entered the public venue would be extremely difficult, if not impossible. 

Even if tracking people were possible, it would be difficult to reach each of them for an 

interview. This is due to the limited resources of our Team. With only two to four 

interviewers at each site, a people overflow might occur. This overflow would occur if each 

interviewer were engaged in interviews at the same time. For example, because each 

interviewer is engaged, the next nth  person, who should be questioned, is not questioned and 

passes by without being interviewed. 

A more feasible method counting that would allow SS to be used was having each 

interviewer work at their own pace, independent of the rest of the Team. Each interviewer 

started with a predetermined 11 value. With this number 11, the interviewer began their count 

at a random person. While this incorporates some self-selection bias, counting to the next nth 
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person helped remove it. Once this next nth  person was selected, they were approached for an 

interview. At the conclusion of this interview the interviewer then selected a new person at 

random to start their count to the next nth  person. 

In order to lessen the chance of a person being interviewed again by different 

interviewers, interviewers stood in their own section of the public place. For instance, if the 

team were in a market, the interviewers should be spaced evenly along the length of the 

marketplace, rather than in a small area. 

The value for n must then also be defined. Choosing n values that are too high would 

be difficult to implement just because of the large numbers of people who would need to be 

counted. Another consideration is that the length of time between interviews would be large. 

Conversely, if a value of n were too small the results might be skewed because certain types 

of people might be congregating in a group. Resulting in a batch of interviews that does not 

describe the public accurately. A reasonable value for n needed to be chosen in order to 

balance out these two problems. This value was concluded to be twelve. This value lessened 

the chance of many members of one demographic being selected for the interviews. This 

number was also sufficiently small so that it was easily counted and the interviewer did not 

loose track of their place while counting. 

3.5 BENCHMARKING STUDY 

The final aspect of this project was to determine the best way to conduct scientific 

research. To accomplish this, a benchmarking study of on-line scientific research sites was 

conducted. From this study, a list of requirements and suggestions was compiled to guide the 

Museum in establishing a project on the web. 

Grayson (1995) defines benchmarking as the process by which industry leaders are 

analysed to find ways to improve the practices of others within the industry. The results from 
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this analysis are a set of best practices employed within the industry studied (Handfield, 

1995). Benchmarking studies can have many forms, ranging from face-to-face interviews to 

literature analysis, however the formula for the studies remains the same. The three-step 

formula consists of planning the study, collecting data, and then the analysis of data to 

determine the set of best practices (Grayson, 1995; Handfield, 1995). 

The first step of the formula is planning the study. Information concerning the area to 

be studied, or the focus, is required for this step. By determining the focus, the best methods 

for benchmarking can be evaluated. If the focus is specific enough, a particular company 

maybe identified and that company would be contacted for interviewing, surveying, or 

constructing focus groups. However, if the area to be studied is a broad topic, literature 

regarding the topic could be analysed to determine the best practices. After planning the 

study, the data collection is accomplished through the pre-determined means. The last step is 

analysis of the data. The best practices can then be generated from the analysis of the 

collected data. 

For the Live Science project, a benchmarking study was employed to evaluate current 

research via the Internet. To accomplish this study, online research websites had to be found. 

These sites were found by doing keyword searches on many search engine sites. These 

websites were then evaluated according to a modified version of the criteria explained in 

section 2.4 Web Quality Standards. This modified WebQual assessment tool is included in 

Table 3-1. 



Criterion Application to Website Reason For Use 

Informational Fit-to-task -Site information is up-to-date 
-Site provides all needed information 

Information on the site needs to meet 
a certain quality in order for the site to 
be useful. 

Interactivity -Site provides contact information 
-Site 	 contains 	 some 	 type 	 of data 
collection 

Contact information provides visitors 
with a way to talk to the researchers. 
In order to collect data, each site must 
have some form of interactivity. 

Trust -Site provides explanation of what data 
will be used for 
-Site expresses level of confidentiality 

For visitors to submit personal data, 
they first must feel comfortable. 

Response Time -Site should load in less than 8 seconds People will not visit a site with a slow 
loading time. 

Design Appeal -All graphics labelled 
-All text is legible 

Sites 	 must 	 provide 	 visitors 	 with 
knowledge of what they are viewing. 

Intuitiveness -Site is easy to navigate 
-All pages on the site can be accessed 
easy 

Visitors must be able to access the 
information contained within a 
website. 

Visual Appeal -Site is aesthetically pleasing People will not visit a site that does 
not looking good. 

Innovativeness -Site uses new web technologies New web technology can help a site 
separate itself from similar sites. 

Table 3-0-1: Modified WebQu al Assessment TooL 

As stated earlier, the original criteria are informational fit-to-task, interaction, trust, 

response time, design appeal, intuitiveness, visual appeal, innovativeness, flow-emotional 

appeal, integrated communication, business processes, and viable substitute. Since these 

were designed for e-commerce sites, some of the characteristics were determined to be 

inapplicable for the evaluation of research-based sites. 

A major change that was made to the original set of criteria was the elimination of the 

last four aspects. Integrated communication and business processes were both omitted since 

they are only applicable to business sites. The other two criteria omitted were viable 

substitute and flow-emotional appeal. The first of these could not be used since there was no 

basis for comparison between the online and offline research studies. Flow-emotional appeal 

could not be evaluated because it too subjective. For example, we could not assess if a site 

was challenging for those it was designed for, since most sites were designed for young 
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children. The eight relevant aspects that need to be assessed for scientific research web sites 

are informational fit-to-task, interaction, trust, response time, design appeal, intuitiveness, 

visual appeal, and innovaitiveness. 

A minor change was made to the application of trust. In the application of this 

standard, trust was expanded to include expressed confidentiality, which alerts website 

visitors of the level of confidentiality their data will receive. The remaining criteria were 

used exactly as specified in section 2.4 Web Quality Standards. 

After the criteria that would be applied to the websites were defined, a search for 

websites to benchmark was conducted. Many Internet search engines were used for this 

investigation. Through this search, a list of possible websites was compiled. After visiting 

each site, it was determined which websites were applicable to the benchmarking study. 

These sites then had the eight criteria mentioned above, applied to them. From the 

information gathered by applying these standards, the Science Museum was provided with 

suggestions and comments for conducting and designing web-based scientific research. 



4.0 RESULTS  

There were four tasks performed in order to determine the feasibility of a Live 

Science Outreach Program. The first task was to interview teachers so as to assess their 

opinions on bringing Live Science into the classroom. The second task was to interview the 

past researchers of Live Science and determine any problems they had performing Live 

Science and what suggestions and potential problems they see for an Outreach Program. The 

third task was to evaluate public venues in order to find places to take a Live Science 

Outreach Program to. Also a benchmarking study was done to determine the best practices 

for bringing Live Science to the World Wide Web. When these tasks were completed, the 

data collected were analysed for common themes and concerns. This chapter will discuss the 

results attained from interviewing teachers, researchers, evaluating public places, and 

assessing research websites. 

4.1 TEACHERS' INTERVIEW RESULTS 

The Live Science Outreach Team received a list of sixty-seven teachers, who are all 

participants in the Museum's Teacher Advisory Panel (TAP). This panel meets at the 

Museum a few times a year to discuss Museum programs, evaluate new ideas, and brainstorm 

possible exhibits. After eliminating non-science teachers, this list was reduced to twenty 

teachers. From these twenty science teachers, we were able to contact thirteen for possible 

telephone interviews. The seven teachers who we were not able to contact either no longer 

worked at the contacted school or had no work number provided on the list. Of the thirteen 

teachers contacted, eleven interviews were scheduled. Every teacher who we spoke to 

directly agreed to interview with us. From the eleven interviews, teachers' opinions 

regarding the Live Science event and a possible outreach program were gathered. The 

protocol followed for these interviews can be found in Appendix B-1. 
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4.1.1 MUSEUM EXPERIENCE 

The first question asked of the teachers was what their past experiences with the 

Museum have been. This question was also used to establish rapport with each interviewee 

before asking for their opinions. Six of the teachers said they are active participants in the 

TAP program, and have taken classes to visit the Museum. Four teachers said that they have 

taken part in the TAP program, but have not taken classes to visit the Museum. One teacher 

said that they had taken part in the TAP program but not for a few years. 

4.1.2 PERCEPTIONS OF THE IN-HOUSE LIVE SCIENCE EVENT 

The overall response to the second question, which asked teachers to comment on the 

Live Science event after having it described to them, was positive; with one teacher saying 

she would like to see the event before commenting fully on it. Teachers felt that this program 

was a good idea as well as educational, with two mentioning that it, "brings the curriculum to 

life." They also liked the idea of connecting the public with the scientific community. Eight 

of the eleven teachers stated that this program would remove many of the misconceptions 

people associate with science. One teacher felt that, "quite often scientists are thought of as 

people in white coats in labs. This program would dispel that." Although all the teachers felt 

that the program would be beneficial to the students, a few of them said that they would not 

make a special trip to the Museum to see Live Science, because of the difficulty and cost 

involved in planning school trips. 

When asked what they would like to get out of the program, many of the teachers had 

similar responses. Six respondents commented that, "the program makes science real," as 

well as, "relating science to the children's lives." These teachers meant that science would 

no longer appear as an obscure topic to the students. Four teachers mentioned an idea that 

would help relate the study to the children, this was obtaining the some type of results from 
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the study. Teachers said they would like to have the results as quickly as possible, citing 

children's short attention spans as the reason. With the results, children could realise that 

they were a part of something important, which would build a personal relevance to science. 

As mentioned in section 2.2.1 Museum Exhibits, personal relevance is one of the criteria for 

an effective museum exhibit this is verified by the teachers comments. One of the teachers 

mentioned that the students, "need to then see the big picture of where that research has gone, 

otherwise it's a limited response." These teachers also mentioned that they would like the 

students to have something that they could take away with them, such as a printout of their 

personal results. 

Three teachers mentioned that they would like to have either an information session 

before taking students through the program, or an informational packet so they could get their 

students excited about participating. A couple of teachers addressed the idea of the Museum 

providing permission slips for the visit as well as lesson plans to use before or after the Live 

Science event. However, one teacher thought the program did not need to have any other 

benefits aside from connecting the students with the scientists. 

Question Responses 

What they thought about Live 
Science? 

- Ten had positive responses 
- One wanted to see it first 

What they thought about the 
goal? 

- Eight thought it would remove misconceptions about science 
- Two thought it, "brings the curriculum to life" 

What they would want to get out 
of participating? 

-  Six wanted the program to, "relate science to the children's 
lives" 
-  Four wanted some form of results. 
-  Three wanted some type of information prior to participating 
-  Two wanted the Museum to provide permission slips and 
lesson plans 
-  One did not need anything except the experience 

Table 4-1: Teachers' Feelings Towards the In-house Live Science Event 



4.1.3 FEELINGS REGARDING THE PROPOSED OUTREACH PROGRAM 

The third question of the interview dealt with how the teachers felt about a proposed 

Live Science Outreach Program. This question elicited positive responses from all eleven of 

the teachers. The responses were similar to what was said for the in-house event. Most 

commenting that it would be a great educational tool. Many teachers felt that the outreach 

program was a better idea because it reduced the costs for the schools since they would not 

have to plan a trip to the Museums. One teacher commented, 

"I personally prefer the outreach, because you avoid all this fuss about getting 
children on transport, [and] worrying about packed lunches. You wouldn't need parental help, 
and of course [you don't have to worry about] safety, and the children are at school [so] you 
wouldn't need parental permission to take them on a journey." 

However, when asked about suggestions for how the program should operate, many 

teachers began to mention stipulations that would have to be dealt with. Six of the eleven 

teachers mentioned that the program would have to somehow fit into the National Curriculum 

(NC). The reason for this adherence to the Curriculum is because students are required to 

pass exams at different stages of their academic careers. Spending time on non-National 

Curriculum activities is very difficult for the teachers to do, because they need to teach 

information which is covered in the exams. One teacher felt that if, "you'd be able to link it 

to this possible Curriculum, I don't see why the teachers wouldn't want to participate." An 

alternative suggestion, which would by-pass this adherence, was that the program could take 

place during, "science weeks or at the end of the year when the Curriculum is no longer 

focused on." The reason for this easing off of the Curriculum is because students have 

finished the exams that they have to take. A similar suggestion was that the outreach 

program could meet with 'science clubs' or other enrichment activities that meet outside of 

school time. 

Others discussed that the Museum would have to provide the required permission 

slips and lesson plans for teachers to use as follow up for the event. One of the teachers felt 
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that the, "reasons why teachers don't do these sorts of activities is that it takes a lot of work." 

If the Museum were willing to alleviate lot of the work needed for the Outreach Program to 

visit schools, teachers would be much more willing to participate. Relevance to each grade 

level was also brought up. Three teachers thought that a pre-visit would be something very 

useful. This visit could be used to explain the study to the children as well as increase their 

excitement about getting to meet the scientist. One teacher thought that it might be useful to 

have someone come do this pre-visit, then come with the researcher to keep the children busy 

while the researcher is collecting data. 

Some teachers were still concerned with receiving the results of the study. They felt 

that the class would need to see the results. One teacher even suggested that the students 

could become more involved in the study if they had results. Instead of just providing data, 

the students could collect data from each other and then discuss the themes and trends found 

within the data. 

When asked what benefits the teachers would like to get from the program, the 

teachers responded very similarly to the same part of question one. Again, the teachers 

focused on the program as being a way in which science could be taken from the textbook 

and brought into real life. This comment is similar to a topic that was discussed in section 2.3 

Science Education. The program could disprove some of the misconceptions surrounding 

science. Some teachers also mentioned that the program would help to excite children about 

science, by giving it of personal relevance. 

The final question posed to the teachers asked them to rate their interest in the 

proposed outreach program on a scale of one to five. The mean we received for this question 

was a 4.36, which is a strong positive response. Although this question was supposed to 

provide us with a way to quantify the results, most teachers provided an answer with 

stipulations attached. Many of these stipulations were regarding some of the suggestions that 
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had been made earlier. Some examples of these stipulations are, "if it fits within the National 

Curriculum," or, "if the Museum provides the permission slips and lesson plans." These 

would be important to address when designing the program. 

Question Responses 

What 	 their 	 feelings 	 were 	 regarding 
proposed outreach version? 

- All eleven had positive responses 

What were their suggestions for how the 
program should operate? 

- Six felt it needed to fit into the National Curriculum 
- Alternatively, four thought the program should visit 
during non-Curriculum time, such as science weeks, post- 
exam time, or enrichment activities 
- Four teachers wanted access to some form of the results 
- Three teachers wanted a pre-visit information session 
- Two teachers wanted permission slips and lesson plans 
provided 

What benefits the teachers would like to 
get from the program? 

- Six wanted the program to bring science from the 
textbook into real life 
- Five wanted students to feel some type of personal 
relevance 

Level of interest, rated on a scale of one 
to five. 

- Mean value was 4.36, indicating strong interest in 
participating 

Table 4-2: Teachers' Feelings Regarding the Live Science Outreach Event 

Overall, the responses toward Live Science were positive. All of the teachers 

provided constructive suggestions and showed what the program will need to address in order 

to be successful. From the teachers' answers to our questions, conclusions and suggestions 

regarding both the in-house and outreach version of the Live Science event can be made. 

These conclusions and suggestions will be address in section 5.1 Teachers' Interviews 

Conclusions. 



4.2 RESULTS OF THE RETROSPECTIVE STUDY 

Interviews conducted with the past researchers gave insight into their perspective of 

Live Science. The researchers discussed how Live Science could be improved and the 

problems that they had when conducting their study. The researchers were also helpful in 

giving ideas on what may be potential problems for an Outreach Program and how to get 

other researchers interested in Live Science. 

Focusing on the problems that the researchers encountered, we found that both 

researchers had trouble getting people to participate in Live Science. The researchers 

explained that they thought "it [the Museum] would be a lot busier than it was." In fact, both 

researchers had to change the times they came to the Museum to a time when the Museum 

would be busier. The reason that a lack of participants can be a problem is because the 

researchers need a large amount of data to make their trips to the Museum worthwhile. One 

researcher stated that, "the fundamental benefit that the researcher needs is bodies through the 

door. That's it, if you can get enough bodies through the door, of the population that you're 

interested in then your gonna be happy." Unfortunately, both researchers felt that the, 

"numbers [of people] that we got [to participate] were really too small." 

Another problem mentioned by both dealt with the Live Science Arena. One 

researcher felt that the Arena was "treated like a phone booth" by the Museum staff. Staff, he 

explained, would enter the Arena while he was conducting his research and use the phone. 

Also, he found that in his absence things were moved around and he would have to rearrange 

things before beginning his day. He felt that the "Museum hasn't made enough effort to 

make sure people know this [the Live Science Arena] is not a public area." 

Also, due to the area's location on the gallery, the Arena can be quite noisy, and this 

too was found to sometimes be distracting. This however, was not a major problem for either 

researcher, but it was pointed out that, "there is an awful lot of stuff you can't do [here in the 
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Arena] because it's noisy." An example that was given was the usage of voice-activated 

equipment. These pieces of equipment are used to measure response time by measuring 

people's vocal responses. The noise of the Arena would affect the use of these pieces of 

equipment. 

Discussed above are the two main problems that the researchers encountered while 

conducting their Live Science study. Next, the discussion will turn to possible improvements 

and solutions that the researchers suggested for Live Science. The main theme was that the 

Live Science event needs more advertisement within the Museum. 

Suggestions for advertising the program were to put up signs and hand out fliers to 

Museum visitors. For example, when people buy their ticket to enter the Museum, the staff 

can, "give them a little slip of paper, which says 'Live Science going through [and] they're 

looking for [participants]." Another suggestion was to have a Museum staff member make 

announcements over the broadcasting system. This way, the researcher could make people 

aware that Live Science is taking place without wasting the manpower needed to conduct the 

experiment quickly and efficiently. Also, the researchers thought it would be helpful to have 

control over what the sign outside the Arena says. One researcher had said that the 

"frustrating thing was that we couldn't change it [the sign]...and say [that] we [had] gone off 

for a cup of coffee or you know, we're running a bit behind today can you come back." 

Another suggestion was that it would be "useful to have a semi-permanent monitor or 

assistant designated to [a Live Science] project when it's running " This assistant, it was 

explained, should be a member of the Museum staff. During the hours the researcher is at the 

museum, this assistant would stand in the 'Who Am I?' gallery and recruit visitors to take part 

in the research study. The assistant would also help the researcher conduct his or her study 

and help to collect data. A reason for this suggestion is that "clearly, if you can move people 

through by having more assistants there, then people don't get tired of waiting. Especially, if 
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you're trying to get families with children [to participate] who don't like to sit and wait 

around." 

When asked their thoughts on a potential Live Science Outreach Program, the 

researchers' answers were very similar. The points that they both expressed were that, "most 

research programs are very specialised," and that what will work for one experiment might 

not work for other experiments. For example, the first researcher interviewed would need a 

very controlled space where he could perform his experiment on one person at a time. When 

travelling to different locations he would have, "to make sure that those locations are 

comparable," and that the people within those locations are comparable. He thought that, 

"it's pretty likely that they won't be comparable and the people who come in won't be 

comparable." He thought that doing a project similar to the one he did in-house for an 

Outreach Program would prove very difficult for him. 

On the other hand, the second researcher had already taken his research to a public 

place, the Whiteley's Centre. His research was quite different than that of the first researcher 

interviewed, because he did not require responses, just their faces and DNA. He did not have 

to worry about comparability of the populations at the locations he would visit. Based on his 

experience however, he did mention a problem that he had. Due to his visually appealing set 

up, people would crowd around the area but they were "just watching, not wanting to 

participate, [but] just watching." 

From the researchers general knowledge about science, two points were brought up in 

relation to a Live Science Outreach Program. The first point is that every researcher will 

have a different set of needs depending on the topic of their study. Some researchers might 

want to travel to several locations, while others might want to frequent just one. 

The second point is that it might be hard to find researchers to participate in the 

program. As one of the researchers said: 
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"The mark from the researchers point of view [is], 'Why bother?' Why go out to 
different places, at different times and take a lot of time travelling places and working things 
out. You'd have to get quite a lot back for that to be worthwhile." 

Interviewees suggested that a way to get researchers interested is to provide them access to 

places or people they usually would be unable to access. Researchers might not want the 

Museum to act as a middleman to a place or population they could access on their own. 

Lastly, suggestions were made as to how and where the Museum might look to find 

researchers to participate in Live Science and the Live Science Outreach Program. The first 

suggestion was to look to secondary students for possible projects and try to find students 

who "have a research project that they feel they would like to involve the general public." 

Another suggestion is to work through the sponsor of the Wellcome Wing, the Wellcome 

Trust Foundation, a medical research charity founded by Sir Henry Wellcome in 1936, and 

place advertisements in the Wellcome Trust Newsletter. The last suggestion the researchers 

had was for the Museum "to have a meeting where they invite scientists along to the Science 

Museum." 

In summary, the researchers had several problems with participating in Live Science. 

First, the researchers felt that there were not enough people at the Museum for them to 

conduct their studies. Secondly, the researchers complained that there were too many 

interruptions caused by Museum staff to use the telephone. The researchers suggested that 

the Museum make more of an effort to advertise the Live Science event within the museum 

by putting up signs and handing out leaflets to visitors. They also hoped that the Museum 

would make its staff more aware that the event going on in the Live Science Arena. 

In terms of the Outreach Program, the prevalent mood of the researchers was that 

such a program is a possibility. They believed that it might be hard to find researchers to 

participate in Live Science and in the Outreach Program. Also, the researchers thought that a 
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major incentive the Museum could offer would be to allow the scientist access to populations 

they normally could not. 

Topic Responses 

Problems with the in-house Live 
Science 

- Population was less than expected 
- Arena was both noisy and often had people walking in and out 
of it 

Suggestions for the in-house Live 
Science 

- Increase awareness within the Museum, with both staff and 
visitors 
- Allocate researchers an assistant from the Museum staff 

Feelings regarding proposed outreach 
version 

- Requirements for each study must be kept in mind when 
determining possible venues to take the event to 
- Museum will need to provide researchers with access to a 
frame they can not access themselves 

Suggestions for finding researchers 
for in-house/outreach event 

- Increase advertisement in journals, and even newsletters, like 
the Wellcome Trust's 
- Hold some kind of meeting for researchers at the Museum to 
discuss Live Science 

Table 4-3: Researchers' Feelings on Live Science 

Discussed above are the main thoughts and suggestions that the researchers had 

concerning Live Science and the potential Live Science Outreach Program. In section 5.2 

Retrospective Study Conclusions, these thoughts and suggestions will be discussed further 

and recommendations to the Museum will be made. 

4.3 PUBLIC VENUE EVALUATION RESULTS 

Four steps were completed in order to evaluate the public venues. These steps were: 

the collection and selection of the venues, the Phase I evaluation, getting permission to 

interview people at the venue, and the Phase II evaluation. Phase I was an evaluation that 

consisted of observing the venue and taking a population estimate. Phase II was an 

evaluation that consisted of interviewing the public. This section will report the results of 

each step listed above. 

Due to the Project Team's unfamiliarity with London, suggestions where to take Live 

Science were collected from Museum staff and Jennie Hawks, and then categorised into four 
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subject headings. These headings were shopping centres, open markets, train stations and 

airports. The Project Team did not have the time or resources to observe and evaluate each 

place. Therefore, two venues from each category were selected for observation based on 

preconceived ideas on whether the site would be good for Live Science. The venues chosen 

for each category, respectively, were: 

Shopping Centres Open Markets Train Stations Airports 

02 Centre Spitalfields Marylebone Stansted 
Merton  Abbey  Mills Camden Town Waterloo Heathrow 

Table 4-4: Locations Observed by Project Team 

Using the method described in section 3.4.2 Phase II: Public Evaluations, all eight 

places listed above in Table 4-4 were observed for three hours and a population estimate was 

taken. Table 4-5 shows the results of the population estimations. Using this population 

estimate and other site characteristics, we made a decision as to whether the physical aspects 

of the venue would be good for a Live Science Outreach Program. The characteristics that 

we took into consideration included the pace of the people moving through the area and how 

spacious the area observed was. 

Venue Moving Population Standing 
Population 

Total Population 

02  Centre 4820 65 4885 
Merton Abbey Mills 3590 171 3761 

Spitalfields N/A N/A N/A 
Camden Town 8230 111 8341 

Marylebone Station 4220 846 5066 
Waterloo Station 36450 3192 39642 
Heathrow Airport 7300 139 7439 
Stansted Airport 18400 727 19127 

Table 4-5: Population Estimates for Venues 
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In the next section, the observations of each venue will be discussed in detail. Also, the 

decisions of whether or not to evaluate each venue will be presented. This data, summarised 

in Table 4-6, can be found at the end of the section. 

4.3.1 PHASE 1: OBSERVATIONS RESULTS 

Based on our observations, the 02 Centre at Finchley Road seemed receptive to Live 

Science. The customers at the Centre seemed to shop leisurely, rather than to going in and 

out of stores quickly. The population at the Centre was moderate, and even though there 

were not many people standing around, the pace of the people walking through the area was 

slow. The overall attitude of the venue made it seem like the Centre would be a good place 

for a Live Science Outreach Program. Therefore, the 02 Centre was chosen as a candidate 

for Phase II of our evaluation. 

Merton Abbey Mills was very similar to the 02  Centre, in that people would come to 

the venue to spend time and browse in the stores. People did not seem to be in a hurry when 

we were observing there. The venue has a lot of open space for Live Science to set up. 

While the location was not overly crowed there was a steady flow of people who, in general, 

seem to be relaxed and easy going. With this in mind, Merton Abbey Mills was chosen as a 

candidate for Phase II. 

As noted in Table 4-5, Spitalfields does not have an estimate of the population. The 

main reason for this was the limited amounts of space available for Live Science at the site. 

The set up of the market had a very compact feel. There were no open areas where 

estimating people could be done effectively. The only areas where people could walk around 

were the many small aisles between the stalls. If estimation were done on any one aisle, it 

would not yield an accurate estimate of the number of people at Spitalfields. Due to this lack 
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of space and population problem, Spitalfields was dismissed for Phase II, even though it 

seemed to have a large population. 

Camden Town Market was very similar to Spitalfields. The passageways through the 

market were narrow and crowded, making it hard to estimate properly. The atmosphere of 

the area seemed chaotic and busy. The population seemed more interesting in buying 

clothing than stopping to look at what other attractions there might be. For example, there 

was a man already there, looking for people to fill-out surveys and no one would stop to 

participate. Due to the lack of space and the fast, busy pace of the population, Camden Town 

Market was not chosen for Phase II. 

Marylebone Station gave the impression of being a slow paced station. Although 

there were some people in a hurry, there seemed to be more people waiting around to catch 

the trains. Also, there was space for Live Science to set up in several places within the 

station. Due to the fact that there were many people there who have to wait for trains and 

there is ample space for Live Science to set up, Marylebone was chosen as one of the venues 

for Phase II. 

The opposite, however, was true of Waterloo Statino. While the population was 

large, much larger than that of Marylebone, and there was space to set up, the pace of the 

station seemed to be much different. We observed that people had a need-to-get-somewhere 

demeanour, which made the venue seem rushed and chaotic. Overall, the people within the 

station seemed intent on getting to where they had to go; they did not seem like they would 

be responsive to a Live Science Outreach Program. This is probably due to the fact that the 

station is very big, therefore, Waterloo Station was not chosen for Phase II of our evaluation. 

In the departure lounge at terminal three of Heathrow Airport, there were many spaces 

available for Live Science to set up. There was a constant flow of people walking by, yet at 

the same time, the airport was not so crowded that Live Science would be impossible to 
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perform. Airports usually have the atmosphere of being in a rush to get somewhere, however 

people in the departure lounge looked bored. There were many people waiting on benches 

with nothing to do. While waiting for their flights, people would stroll along the corridor and 

look in the shops. It is thought that since people had time to do this, they might have time for 

Live Science and therefore, Heathrow was made a candidate for Phase II. 

Stansted Airport was also a good candidate for Phase II of our evaluation. The pace of 

the venue was very relaxed and slow. Those sitting or standing around outnumbered the 

people walking at any given time. The reason for this is probably because many people are 

either waiting for their flight to leave or they are waiting for someone to arrive. Therefore, 

there were many people not moving for a long period of time. Within the airport, there were 

a number of places where Live Science could be set up. Due to the fact that there were many 

people who were waiting for their flight, or a passenger, Stansted was thought to be a good 

candidate for Live Science and Phase II. 

Site Population size Pace of Venue Considered for Phase II 
evaluation 

02 Centre 4885 Slow Yes 
Merton Abbey Mills 3761 Slow Yes 

Spitalfields N/A Fast No 
Camden Town Market 8230 Fast No 

Marylebone Station 4220 Slow Yes 
Waterloo Station 36450 Fast No 
Heathrow Airport 7300 Slow Yes 
Stansted Airport 18400 Slow Yes 

Table 4-6: Phase I Evaluation Summary 

As noted above, both airports and shopping centres were nominated for Phase II. 

Since both open markets were decided unsuitable for Live Science, both shopping centres 

were to be evaluated. The airports had remained undecided, with the decision pending on 

which would allow us to conduct Phase II there. 
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Now that the Team had decided upon the places to evaluate further, we needed 

permission from the venues to perform Phase II. This is because Phase II involved interviews 

with the public. The next section will discuss the issues of obtaining permission. 

4.3.2 GAINING PERMISSION FOR EVALUATION 

Public relations managers at the venues were sent a fax from our Project Team, which 

outlined Live Science and why interviews were being requested. This information provided 

the venues with background so that they could make informed decisions on whether our 

Team could conduct evaluations. The venues' responses received were mixed. 

The 02 Centre did not want our Project Team to interview its shoppers because the 

Centre had recently performed marketing research and tenant questionnaires as well as 

housed two large public promotions. The Centre expressed that they did not want to subject 

its visitors to another type of soliciting. Meanwhile, Merton Abbey Mills was more than 

happy to grant us access to their venue in order to perform public interviews. 

Another venue that was comfortable with us interviewing the public was Marylebone 

Station. It should also be noted that both open markets were willing to allow our Project 

Team to do Phase II at their venues, but it was already decided that, unfortunately, the 

markets were unsuitable for Live Science. 

The airports however, were hesitant about allowing us to interview the people in their 

venues. In the end, both airports decided against our team to interview the public and did not 

give us access to their venue. Stansted, for example, said that due to construction they were 

unable to allow people to survey the public. Heathrow's negative response was attributed to 

security issues. In attempts to gauge some public opinion in an airport venue, Gatwick was 

contacted. The response to our interviewing people at Gatwick was negative, again for 

security related reasons. 
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Out of the five candidates contacted after Phase I, two venues had interviews 

conducted with the public. This was because three venues would not permit interviewing of 

people. The next section will discuss the results found at the two venues where Phase II took 

place: Merton Abbey Mills and Marylebone Station. 

4.3.3 PHASE II: EVALUATION OF PUBLIC VENUES 

Public venue evaluations consisted of interviewing the public using systematic 

sampling discussed in section 3.4.3 Sampling Method for Public Interviews. However, 

instead of having each interviewer work individually, we worked in pairs. Both Merton 

Abbey Mills and Marylebone Station were scheduled to have two hours of interview time. 

Unfortunately, the second hour at Merton Abbey Mills was not carried out. This was due to 

stagnation in population. We began to count the same people over again and would approach 

people who said they were already interviewed by the other team. Therefore, the sampling 

method broke down, and it was difficult to continue interviewing to the end of the second 

hour. At Marylebone Station, the population was constantly changing and so we did not run 

into this problem and therefore we interviewed the public for two hours as planned. 

At each location, the public was asked three questions as stated on the protocol 

located in Appendix B-3. This discussion will now move to present the data recorded from 

these interviews. 

Merton Abbey Mills 

At Merton Abbey Mills there was a positive feeling toward Live Science and the Live 

Science Outreach Program. Forty-two people were approached at the station and twenty-five 

agreed to participate for a response rate of 59.5%. 
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When asked what they thought of the idea of Live Science, 72% of the people 

interviewed had positive feelings. The general responses were that Live Science was a "good 

idea" and sounds "very interesting." There were a few responses that said that Live Science 

was a "brilliant" or "wonderful" idea. Eight percent of the public were indifferent to the idea, 

saying that the idea -sounds fine" and that it is "fair." Four percent of the public interviewed 

said Live Science was a bad idea and 12% of the people did not understand the question 

asked. 

When asked what type of experience they would like to have from participating in 

Live Science, eleven people said they wanted to gain information. The majority of these 

responses were that they wanted to "learn" something from their experience with Live 

Science. Three people said they would like to know the results of the study they participated 

in. One person said it would be nice if the study held some personal relevance to her, 

meaning that when she walked away from the experiment, she had learned something about 

herself. Three people were unsure of what they would want to get out of the experience of 

Live Science. Seven people gave independent responses such as to "know that my 

information is helpful to the researcher" and to participate in the program "for money." 

When asked to rate their interest in participating in an Outreach program, the 

responses were also very positive. The mean rating was 3.92, with 24% of the public 

interviewed saying they were strongly interested, 52% saying they were slightly interested 

and 20% being indifferent. Even though there were many positive thoughts on Live Science 

4% said they were strongly disinterested in a Live Science Outreach Program. The main 

concern that people had was what would happen to the data after it was collected. 



Thoughts 
People Had 

Positive Negative Indifferent Misunderstood 
Question 

#(%) 19(72%) 1(4%) 2(8%) 3(12%) 
Experiences 

Wanted 
Gain Info See Results Personal 

Relevance 
Not Sure Misc. 

# 11 3 1 3 7 
Rating of 
Interest in 

Participating 

Strongly 
Interested 

Slightly 
Interested Indifferent 

Slightly 
Disinterested 

Strongly 
Disinterested 

#(%) 6(24%) 13(52%) 5(20%) 0(0%) 1(4%) 

Table 4-7: Assessment of Merton Abbey Mills 

Marylebone Station 

At Marylebone Station there was also a positive feeling toward Live Science and the 

Live Science Outreach Program. Ninety-nine people were approached at the station and 

sixty-three agreed to participate for a response rate of 63.6%. 

When asked what they thought of the idea of Live Science 84.1% of the people 

interviewed had positive feelings. The general responses were similar to that of Merton 

Abbey Mills, saying that Live Science was a "good idea" and sounds "very interesting." 

Fourteen percent were indifferent to the idea saying that the idea "sounds fine" and that it 

"makes sense." Even though the public did not say it was a bad idea, 1.59% of the people 

interviewed did not understand the question asked. 

When asked what type of experience they would like to have from participating in 

Live Science, thirty-two people said they wanted to gain information. The majority of these 

responses were that they wanted to "learn" something from their experience with Live 

Science. Ten people said they would like to know the results of the study they participated 

in. Another response was that the public wanted the study to be relevant to them in some 

way. Six people gave this response. Also, six people were unsure of what they would want 

to get out of Live Science. Fourteen people gave independent responses such as to "know 
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that my information is helpful to the researcher" and to participate in the program "just to 

experience it." One interviewee said that he wanted to gain nothing from the experience. 

When asked to rate their interest in participating in an Outreach program, the 

responses were very positive. The mean rating was 3.69, with 15.87% of the public 

interviewed saying they were strongly interested, 44.44% saying that they were slightly 

interested and 31.75% being indifferent. Despite positive thoughts of Live Science, 3.17% 

said they were slightly disinterested, and 4.76% said they were strongly disinterested in a 

Live Science Outreach Program. The main concern people had was that they might not have 

time to participate in the program. Two people even suggested that such a program should 

remain inside the Museum saying that, "it [the program] makes sense in a museum but not in 

a public place." 

Thoughts 
People Had 

Positive Negative Indifferent Misunderstood 
Question 

#(%) 53(84.1%) 0 9(14.3%) 1(1.59%) 
Experiences 

Wanted 
Gain Info See Results Personal 

Relevance 
Not Sure Misc. 

# 32 10 6 6 14 
Rating of 
Interest in 

Participating 

Strongly 
Interested 

Slightly 
Interested Indifferent 

Slightly 
Disinterested 

Strongly 
Disinterested 

#(%) 10(15.87%) 28(44.44%) 20(31.75%) 2(3.17%) 3(4.76%) 

Table 4-8: Assessment of Marylebone Station 

The public in both venues evaluated held very positive feelings toward Live Science 

and the Live Science Outreach Program. The majority of people interviewed was had some 

degree of interest in the Live Science Outreach Program and hoped that they would learn 

something new while participating in the program. In 5.3 Public Venue Conclusions, these 

results will be discussed and recommendations to the Museum will be made. 
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4.4 BENCHMARKING RESULTS 

In order to advise the Science Museum on the best design for their Live Science 

website, we conducted a benchmarking study of online research websites. Our benchmarking 

study yielded seven websites pertaining to online web research. We have concluded that this 

low number is due to two reasons. The first reason is the possibility that a limited number of 

online research programs exist. Second, we may have missed pertinent sites because they did 

not register under the keywords used on the search engines. Also, newsgroups and message 

boards, which were not searched extensively because of time constraints, might provide more 

sources for analysis. Due to the time constraints of this project, messages could not be posted 

to either newsgroups or message boards because of the proper web etiquette associated with 

these. The proper etiquette is to observe message boards and newsgroups for a period of time 

before posting to them. 

Through the application of the modified WebQual assessment tool, described in 

section 3.5 Benchmarking Study, many similarities were found between the evaluated 

websites. Table F-1 showing the results from this evaluation can be found in Appendix F. 

Informational Fit-to-Task 

This criterion is applied to the information contained within a website. The 

information contained within a website must meet a certain level of quality to be of any use 

to users of the site. The two parts of this criterion regard whether the information is up-to- 

date and all the information needed is provided. All of the evaluated websites contain 

information that is up-to-date, excluding the Astronomy Online and Scientists in the City 

sites. However, neither site is currently in use. All of the sites, except Scientists in the City, 

provided all of the information needed to complete the projects. 
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Interactivity 

This criterion is one of the more important ones to consider when evaluating online 

research websites. In order to conduct research online, sites must have some level of 

interactivity to collect data from visitors. Most of the sites utilised various forms of 

questionnaires to collect data. Some of the sites, specifically the Astronomy Online and 

Project Atmosphere Australia Online sites, used e-mail for data submission. The Scientists in 

the City site has a unique way of collecting data. Participants in this project constructed web 

pages detailing their methods and results, and then these pages were submitted or linked to 

the project site. The second part of the interactivity criterion requires that contact 

information for the people in charge of each site be provided. All the sites contain an e-mail 

address or some other means for contacting the site's Webmaster. 

Trust 

Trust is very important because in order for people to submit personal data, they first 

must feel comfortable. This can be accomplished by websites in two ways. First, sites 

should fully explain what the data will be used for and why the data is needed. Second, sites 

should express the exact level of confidentiality that participants will receive. All of the 

evaluated websites provided a statement of purpose explaining what the data was going to be 

used for and why the data was needed. Only one website, the American Psychological 

Society site, provided expressed confidentiality statements to participants. 

Response Time 

The response time criterion is very important when considering websites. Shand 

(1999) found that if a website takes longer than eight-seconds to load, visitors would be 
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discouraged from using the site. All of the evaluated websites took less than eight-seconds to 

load using the Museum's Internet connection. 

Design Appeal 

This criterion refers to the clarity of text and graphics. For visitors to understand what 

a project asks of them, they first must be able to read all the text and recognise what each 

graphic represents. All of the evaluated websites accomplished this. First, all of the text 

within the sites is legible. Second, all of the graphics are clearly labelled, with the exception 

of a few diagrams on the KanCRN site. 

Intuitiveness 

Intuitiveness refers to the navigability of a website, which allows visitors to access all 

of the information contained within a site easily. Each site, except the Astronomy Online and 

Scientists in the City sites, provides a central directory. This central directory allows the 

visitors to easily access each page within the site. 

+11 

Visual Appeal 

This criterion refers to the overall aesthetics of a website. All of the websites 

evaluated contained a lot of text. This leads to a somewhat bland look to each site. Some of 

the sites, mainly the Project Atmosphere Australia Online and Journey North sites, try to 

offset this by including a lot of graphics. The inclusion of graphics helps to make a website 

look a little more exciting to visitors. 



Innovativeness 

In order for websites to stand out, many use new forms of web technologies. These 

technologies can provide sites with a way to take on a unique look. Aside from the G2 

videos on the KanCRN site, none of the evaluated websites utilise any form of new web 

technology. 

Even though many similarities were found between the sites, evaluated sites had 

varying purposes and some unique qualities. These different functions and qualities will be 

discussed in each section below. 

Astronomy Online (Figure F-1 in Appendix F) 

(http: 	 lig  .  eso.org/k)utreachispec-pro  L:/aol " m ark et/col lahoration erathostenesi   

This website asks visitors to apply a formula, which determines the circumference of 

the Earth by using measurements of shadows, and then report their results via e-mail. It was 

designed for primary and secondary classes and independent learners. The site contains no 

confidentiality statement and provides no security for the information submitted. This is not 

necessary due to the type of data submitted, which are merely measurements and calculated 

results. The site is no longer being used to collect data, however it does provide a good 

example of the most basic design for collecting data through the Internet. 

Project Atmosphere Australia Online (Figure F-2 in Appendix F) 

(http \\ 	 \,‘ .SCIll)ols 	 ortr,.au paa, ) 

Project Atmosphere Australia Online is designed for primary and secondary classes 

from all over the world to take part in the study of weather. Although, it uses e-mail 

submission for data collection, the site's main purpose is relatively concurrent with that of a 

science fair. This means that the site is used to display the work of students, not use their 

individual data for a greater purpose. Once again, there is no confidentiality statement. The 
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site provides two features that are very useful to teachers. The first is an e-mail list, which 

visitors must register with before being allowed to submit data. The e-mail list is also used to 

discuss the projects and address any questions that teachers might have. The site directors 

also ask experts to answer some of the weather questions brought up within the e-mail list. 

These experts' responses are then posted on the website. The second useful feature is a page 

of downloadable material. These downloads include software to help in data analysis as well 

as booklets and lesson plans to help students with their studies. 

CIESE (Figure F-3 in Appendix F) 

(hap: k 12science.ati.stevens-tech.edu /collahprojs.html)  

This website is a directory of projects designed for primary and secondary classes to 

participate in. This is the first website that uses a questionnaire for data submission. It also 

contains a message board allowing teachers to discuss their project experiences with one 

another. No confidentiality statement or any security measures for accessing or submitting 

data are in place. This site provides links to contact experts, allowing teachers to get their 

questions answered directly (shown in Figure F-4 in Appendix F). Like KanCRN, discussed 

below, this site requires teachers to purchase kits in order to complete some of the 

experiments. Links to articles relevant to each science project are also provided. 

KanCRN (Figure F-5 in Appendix F) 

http -  Kan( RN oig') 

This website is another project directory site intended for primary and secondary 

classes, which utilises questionnaires to collect data (example shown in Figure F-6 in 

Appendix F) and message boards for discussions. There is no apparent confidentiality 

statement, but a password is required to access and submit data. This site utilises web 
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technology in that it contains a few G2 videos, which require special software to view. This 

is the only evaluated site that uses web technologies such as this. Similar to CIESE, 

mentioned above, the main page of this site contains links to recent science headlines relevant 

to some of the projects. As mentioned previously, some projects on this site require teachers 

to purchase testing kits to collect data. 

Scientists in the City (Figure F-7 in Appendix F) 

(http 	 edu 

This website is another 'science fair'-type program designed for primary and 

secondary classes, which is no longer in use. Classes were asked to study a part of the 

ecosystem and present the data they collected. These classes submitted information in a 

unique manner, by designing web pages that document their data and the processes that they 

used to collect it (example shown in Figure F-8 in Appendix F). Project links can be 

submitted to the website for display. Confidentiality is not pertinent since the results are 

meant to be publicly displayed along with contact information for each project group. The 

site is more of a venue for schools to display their results, rather that making use of the 

schools' results. 

Journey North (Figure F-9 in Appendix F) 

(littp://www.learner.org/jnorthi)  

Journey North is a site designed for primary and secondary classes to submit data 

about the spring and autumn migrations of different animals and growth patterns of different 

plants. Questionnaires are used for data submission. Before data can be submitted, a 

registration form must be completed (shown in Figure F-10 in Appendix F). The site also 

contains a discussion board for teachers to share project experiences. The results held some 

level of confidentiality, since the data from each school is represented only as a dot on a map 
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(example shown in Figure F-11 in Appendix F). Similar to the Project Atmosphere Australia 

Online site, Journey North provides teachers with lesson plans and questions for their classes. 

Archival data is provided from previous years starting in 1994. This site is the only one that 

we have encountered that includes this type of information (shown in Figure F-12 in 

Appendix F). 

American Psychological Society (Figure F-13 in Appendix F) 

p,Lti.hano‘er cdu aps kAponnethtml) 

The American Psychological Society website is the only site found in our analysis that 

was designed for individual adults, though, age and demographic requirements change for 

each study. Various types of questionnaires are used by this website to collect data (example 

shown in Figure F-14 in Appendix F). This was the only site that provided expressed 

confidentiality as well as the researcher's contact information (example shown in Figure F-15 

in Appendix F). This site was the only one found which actually connects the researchers to 

the public. 

Two common problems were found within all of the evaluated websites. The first 

problem is that there is no definitive way to find out if the participants actually meet the age 

requirements of a project. The other problem is that there is no way to control just how many 

times a visitor can submit data, leading to possible data errors. The possible solutions to 

these problems and other suggestions for an online Live Science project will be addressed in 

the section 5.4 Benchrnarking Discussion and Conclusions. 



4.5 CONCLUSIONS 

The data collected from teachers, public, researchers, and websites gave us a good 

perspective into how feasible different aspects of a Live Science Outreach Program might be. 

Responses from most teachers were very positive towards the Outreach Program attending 

their school. However, nearly all had stipulations that needed to be met before they would 

have Live Science in their classroom. Some of these included administrative duties carried 

out for them, lesson plans or result printouts. 

The retrospective study with the researchers also gave us valuable knowledge into 

how the previous Live Science researchers feel towards an Outreach Program. The responses 

from the two researchers were not quite as positive as the teachers' responses. The main 

concern from both researches was there needed to be a reason why the Live Science would 

help them gain their data. If the Museum did not provide access to a frame previously 

unavailable to the researcher, he/she has no real incentive to do it. Despite these comments 

the researchers both said that they enjoyed their experiences with the Museum. 

Responses from the public regarding a Live Science Outreach in public places yielded 

interesting results. After interviewing at Marylebone and Merton Abbey Mills, the public 

seemed to respond well to the idea of a Live Science Outreach Program. Some people had 

concerns that they wanted the Program to be very accessible and take only a few minutes of 

their time. Others mentioned that they would like to have something, which they could easily 

understand and possibly have a printout of results for them to take home. 

From the benchmarking study of online data collection sites, requirements and 

suggestions for an online Live Science event were found. First of these was the prevalent use 

of questionnaires for data collection. Also, message boards for visitors to interact on would 

be useful to Live Science. Two problems with on-line data collection were also identified; 

these both involved identity and data fraud. 
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After collecting data for each aspect of a possible Live Science Outreach, we are able 

to make conclusions and recommendations on its feasibility. Chapter 5 will explain why we 

think that the three different aspects of a Live Science Outreach would be feasible. 



5.0 CONCLUSIONS AND RECOMMENDATIONS  

The previous chapter discussed the data we found after interviewing teachers, 

researchers, the public, and also benchmarking Internet data collection sites. Different 

themes were found among the teachers, such as many were interested in an Outreach but 

would like to have some added benefits for them. The public interviews also gave us similar 

information, they were interested but would like their results or other form of printout for 

their participation in the Program. The researchers gave many insights into the in-house 

version of Live Science and how it can be improved. In addition to this they gave us 

suggestions into how an Outreach version of Live Science could be run. The benchmarking 

study provided suggestions for the electronic version of the Outreach Program. This chapter 

will discuss our interpretations and give suggestions based on these data. Finally, our opinion 

on how feasible the different aspects of a Live Science Outreach Program will be presented. 

5.1 TEACHERS' INTERVIEW CONCLUSIONS 

In the previous section 4.1 Teachers' Interview Results, many common themes were 

found among the teachers' responses regarding both the in-house and outreach versions of 

Live Science. From these themes, suggestions and conclusions regarding Live Science 

school outreach can be made. In the section below, analysis of these themes and the 

conclusions drawn from them will be presented. 

When asked to comment on the Live Science event, teachers' responses were positive. 

Teachers felt that this program was a good way to stimulate student interest in science. The 

teachers thought that connecting the students with the scientific community was a unique way 

to inspire learning. Even though the teachers liked the idea of Live Science, many had not 

heard of the event before. Since the Museum now knows that there is a demand for the 

program among teachers, they should increase awareness. This could be accomplished by a 
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promotional campaign to teachers. This could involve advertising, brochures, or placing 

articles about the program in relevant publications or other news sources. 

While the teachers thought it was a good idea, they did have some reservations about 

coming to the Museum just for the Live Science event. Some of their anxieties related to the 

logistics of bringing a class to the Museum, such as cost and consent forms. This type of 

response is understandable since teachers would like to minimise the costs for them while 

increasing their benefits. The Museum has already addressed consent forms, which need to 

be filled out by the students' parents prior to visiting the Museum and participating in the 

study. The Museum's continued use of these consent forms for both the outreach and in- 

house events is necessary to entice teachers' participation and lighten their workload. 

Another problem that the teachers mentioned is that of monetary cost. This will 

reduce the cost of a trip to the Museum for schools. Even though the Museum is free to 

schools, there are other costs associated with a trip. Some of these costs include 

transportation to the Museum and feeding the children while they are there. The Museum is 

already addressing this problem. The proposed outreach version of Live Science would 

eliminate the transportation costs and also the cost of feeding students since they will not 

have to leave the school. The outreach program will also save the teachers the time it takes to 

plan a Museum visit. 

Another major theme focused more on the educational aspects of the Program. At 

least three teachers were apprehensive about the complexity level of the research study. They 

were concerned that the study might be too advanced for their students to understand, thereby 

eliminating any educational benefits. This problem could easily occur with primary school 

students since they are young. To remedy this problem, the Museum should take precautions 

when determining how to advertise particular studies to schools. If the Live Science project 

is too advanced for primary schools, then the event should not be advertised to them. This 
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problem might not be as black and white as that, though. If the study is too advanced in its 

raw form for primary students, perhaps a simplified version of the event might be a solution. 

This would result in two versions of the event, one that would be targeted at secondary and 

beyond students, and one that would be easier to understand for primary schools. 

Another item mentioned by the teachers was including a pre-made lesson plan for 

students. This is related to the previous problem of costs, which for teachers in this case is 

taking time to prepare a lesson plan. Providing these ready-made teaching tools reduces the 

amount of work that the teacher needs to do in order for their class to experience either the 

outreach or the in-house Live Science event. Creating lesson plans and information sheets is 

not new to the Museum; many other galleries and exhibits have these types of sheets. It 

would be beneficial for the Museum to formulate similar pamphlets for the Live Science 

event, possibly in a primary and secondary form, to help students better understand the 

concepts behind the research study. 

A few teachers made a suggestion that was similar to a comment made by the 

researchers, this was that the Museum provide an assistant for the researcher. It was 

suggested that this assistant could help the researcher present the material to the students. 

This helper could also occupy the students while the researcher was collecting the data. If the 

Museum could supply an assistant, the program would operate more efficiently, possibly 

appealing to teachers by further reducing their workload. If this was not possible, the 

Museum might strongly recommend incoming Live Science researchers that they have an 

assistant to help with the Live Science event. This is a way of minimising the costs for the 

teachers and maximising the benefits for them by reducing their work. Both the in-house and 

outreach versions of Live Science could benefit from this. 

Besides the monetary costs of attending the Museum, there are also time and 

curriculum costs. These two problems are closely linked. Nearly every teacher mentioned 
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that the outreach and in-house events should follow the National Curriculum (NC). For 

some, this was a determining factor in whether or not they would participate in the Live 

Science event. Since much of the United Kingdom's school system is based on the NC, it is 

extremely difficult for teachers to make time for things such as Museum visits or outreach 

programs. To address this, the Museum should attempt to find Live Science studies that can 

be related to the NC. This would ensure that teachers' time at the Museum or participating in 

the outreach is well spent. Meaning that they can escape from the normal classroom-teaching 

arena in addition to meeting a requirement of the NC. 

One option, relating to the NC, offered by at least two teachers is that the timing of 

the event should be considered. Near the end of the school year students are preparing for the 

exams they must take for the NC. Once these exams have been taken there is a short amount 

of time before the students are dismissed for the summer months. If the outreach version of 

Live Science were presented during this 'off-Curriculum' time it might be better received. 

The reason being that the teachers are more inclined to pursue non-National Curriculum 

topics at this time. The in-house event might also benefit from this since the students and 

teachers have more time available to visit the Science Museum. If the Museum keeps this 

time of year in mind when presenting both Live Science Programs to schools, the 

participation rate might be higher. 

One teacher mentioned that rather than simply targeting students for the outreach and 

in-house events during school time, the Museum could also look into enrichment groups, 

such as science clubs or other extracurricular activities. This would eliminate all of the 

problems associated with the NC. These groups may also have larger amounts of time that 

they can dedicate to the project. Which leads to the next concern the teachers had. 

Some teachers were worried about how much time an outreach of Live Science would 

take. They suggested that it be designed so it fit into the normal schedule for classes. 
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According to one of the teachers, most time slots for classes range from 50-70 minutes. If the 

Outreach could operate within that range, teachers may be more inclined to participate in 

such a program. The idea of time slots can also be related to the in-house program. If 

teachers had a specific time to participate in Live Science, they might be more interested in 

attending. They could then plan their visit to the Museum and have enough time to explore 

the galleries they are interested in, in addition to visiting the Live Science event. Therefore, 

if the Museum can structure the outreach and in-house Live Science events along a timetable, 

participation may increase. 

The final item that teachers would like to see before participating in a Live Science 

event is that their students felt truly involved in the project. Some teachers suggested that the 

students could take home a copy of the results. For primary schools, this was suggested to 

make the students feel more involved, where as for secondary schools, this suggestion had 

more of an educational reason behind it. Primary students might take more away from the 

event if they feel personally involved in the study by seeing their name attached to 

something. However, the secondary students could analyse the printouts of the results and 

make their own conclusions, which would make them feel more involved in the program. 

Closely linked with the results of the study is making the students feel that the topic 

discussed is personally relevant to them. Many of the teachers mentioned that both the 

outreach and the in-house events should try and make the studies relevant to the students. 

This is one of the topics covered in section 2.2.1 Museum Exhibits. When the learner can 

relate personal data or experiences to an exhibit they learn more and are more interested in it. 

The same personal relevance would help students learn the science behind the Outreach or in- 

house research study. Printing out results for the students to look at or take home might help 

increase their personal relevance to the data collected, thus making them more interested in 

learning about the science involved. 
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In reality giving results to students might not be an option for the Museum. The most 

likely reason, which would stop this, is the problem of confidentiality. In the past studies, the 

data collected was confidential and the researcher expressed that the results would be used 

only for the goals of the research study, nothing beyond that. The Museum might be able to 

provide printouts of the results, but only after careful consideration regarding confidentiality. 

In the end, if the Museum could provide this, some of the teachers spoken to would be more 

inclined to participate in Live Science outreach and in-house. 

In conclusion, the teachers provided many suggestions, which might help both the in- 

house and the proposed Outreach Program. Nearly all of these suggestions are related to 

increasing the benefits for teachers while decreasing the costs. The suggestions made are: 

Program Suggestions 

In-house and Outreach - Should continue with the program 
- Provide consent forms prior to participating in Live Science 
- Target appropriate ages for Live Science studies 
- Prepare lesson plans for teachers 
- Provide an aid with the researcher 
- Provide a printout of results for students to bring home 
- Choose studies which students can identify with 

Outreach - Choose Live Science topics relating to the National Curriculum 
- Schedule Live Science at times of non-National Curriculum work 
-  Work around teachers schedules 

Table 5-1: Teacher Suggestions for In-house and Outreach Live Science Events 

The information collected points to the idea that a Live Science Outreach with schools would 

be well received. Most teachers interviewed were very interested in participating in a Live 

Science event. Some discussion into where the data came from should be recognised, 

however. The teachers interview are associated with the Museum, therefore they might be 

more open to participating in Museum events. We do not have data indicating what teachers 

unaffiliated with the Museum would think of Live Science. However, the suggestions made 

by the interviewed teachers would probably hold true for many others. 
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Another action that the Science Museum might take is bringing the Live Science 

Outreach topic to one of the TAP meetings. Through a focus group, the teachers might be 

able to provide other data, which could help the Museum in establishing an Outreach. The 

responses collected from the interviews provided valuable data which helped in determining 

the feasibility of the school Live Science Outreach Program. If the suggestions presented are 

implemented into both the in-house and possible outreach program, the programs should be a 

successful way to connect students and scientists. 

5.2 RETROSPECTIVE STUDY CONCLUSIONS 

To determine the feasibility of a Live Science Outreach Program, it was important to 

learn how the scientists that have performed the in-house version felt about the event. Their 

views and suggestions can help improve Live Science overall. Also, the researchers proved 

helpful in generating new ideas for ways to get other scientists interested in participating. 

These researchers voiced some concerns, most of which were based on the lack of a 

steady flow of visitors to the event. This was partially due to a lack of proper advertisement 

within the Museum. To try and improve this, the Museum can do several things. One thing 

that the Museum can do is hand out fliers to the visitors when they arrive at the Museum on 

days when Live Science is taking place. When Live Science is in session, announcements 

drawing attention to the event would be beneficial. 

The Museum should make an effort to help the researchers choose times that will 

prove fruitful for them. The researchers made it clear that they did not like the amount of 

`down-time' that they had. If the Museum could tell the researchers when their busiest times 

are, the researchers would have a better chance of collecting the amount of data they need. 

This can lead to a better chance that the researchers would want to participate in the event 

again. 
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Another option that the Museum should consider is offering help in the form of staff 

members to assist the researcher. The staff members would be more knowledgeable about 

ways to get people interested in attractions, and could escort people into the Live Science 

Arena. Depending on the project, the more people the scientist has helping them, the quicker 

they could get people through the Live Science study. The researcher would be able to 

collect more data and at the same time a greater number of visitors could experience the 

event. 

Researcher Needs 
	 Solution 

- Alert researchers of times of visitor maximum attendance 
Constant supply of visitors 	 - Pass out Live Science fliers to visitors 

- Public announcements over Museum PA system 
- Staff assistance 

Table 5-2: Suggestions to Improve Live Science 

The researchers were also helpful in suggesting where and how the Museum could 

find other researchers to participate in Live Science. One suggestion was to hold a social 

event for researchers within the Museum. This would be valuable because the Museum 

would have the opportunity to meet researchers and learn about studies that are being 

performed. During the event, the researchers would become more familiar with the Science 

Museum, its goals, and specifically Live Science. The Museum would find out what 

researchers would want and need in order to be interested in Live Science. New contacts 

could lead to a list of potential scientists. 

The other suggestion was to advertise for Live Science in more journals and other 

forms of print-type media. The Museum has already does this, but it was specifically 

mentioned that the event should be advertised in the Wellcome Trust Foundation's 

newsletter. 

- 84 - 



When speaking about scientific research in general, a concern that both researchers 

mentioned was that every scientific study is different. While one experiment might work 

well in a mall, it might not be feasible in airport. Particular venues would have to be chosen 

for the specific population of people the researcher wishes to collect data from. This might 

make it hard for the Museum to find researchers to participate in the outreach version of Live 

Science. 

Another idea voiced by the researchers is that a list of the benefits offered through 

working with the Museum would aid in recruiting scientists. This would clearly layout the 

goal of Live Science and explain how it could be useful to them, as they believed that in 

some cases the Museum might present obstacles rather than aid. For example, when trying to 

access a frame the more parties involved the more problems that might occur. 

Researcher interviews have provided a new perspective on Live Science. The 

problems that were mentioned can help the Museum make Live Science better for researchers 

in the future. The main asset for the Outreach Program is the suggested means of recruiting 

other professionals to perform studies. In summary, potential means of gaining researcher 

participation in Live Science include: 

n Providing a list of benefits that Live Science offers 

n Advertising in the Wellcome Trust Foundation newsletter 

• Offering social events for researchers 

The Museum should thoroughly consider these recommendations because they 

directly reflect the comments and concerns of researchers with Live Science experience. 

Their ideas and solutions for what they saw as problems with the event will help the Museum 

better understand researchers' perspectives. It is important to recognise, however, that 

research studies and data collection processes are different. Due to this subjectivity between 

the works of different scientists, a variety of perspectives regarding Live Science will result. 

- 85 - 



Therefore these suggestions may not be completely representative of all researchers that are 

interested in the program. 

5.3 PUBLIC VENUE CONCLUSIONS 

The Science Museum is looking to expand the Live Science event into a larger arena, 

such as a public place. This will allow members of the public who do not frequent the 

Museum to benefit from the Live Science experience. As discussed in the previous chapter, 

several venues were observed and evaluated by the Project Team to see how feasible it would 

be to create such an Outreach Program. 

5.3.1 LIMITATIONS PLACED ON DATA COLLECTION 

Unfortunately, there were many limitations placed on our data collection from the 

public venue evaluations. The first limitation began with the way the public venues were 

chosen. There are many different types of venues and many locations that could have been 

explored. Since we are not native to the London area and had limited time, only venues that 

were suggested and familiar to us were considered. This constraint left many possible venues 

not considered. 

From the Phase I observation, it was concluded that places the Museum might want to 

take Live Science to could include the airports, train stations, and shopping centres we 

observed. The open markets observed, Spitalfields and Camden Town Markets, were 

decided to be unsatisfactory places to take Live Science to because these places were over-

crowded and did not have adequate space for a researcher to set up Live Science. 

However, the Phase I, the observational period, was not the only factor considered 

when deciding where researchers could conduct their studies. A major influence over this 

decision was the assessment of how interested the public was. There would be no reason for 
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the researcher to set up at a location, if the public would not stop to participate in the event. 

This interest would be determined during Phase II evaluations of each location. In order for 

Phase II to take place, permission was needed from the venues to address the public. 

The issue of gaining permission from the venues proved to be a second difficulty that 

we had to overcome. As mentioned in section 4.3.2 Gaining Permission for Evaluation, 

several venues did not permit our evaluation of the public. Therefore, we could not assess 

how the people at these venues would react to an Outreach Program. Being unable to 

perform these interviews, we are not in a position to make any conclusions of feasibility 

concerning the implementation of Live Science in these places. 

At Merton Abbey Mills and Marylebone Station, the places that permitted our public 

interviews, different types of problems arose. One of these included miscommunication with 

the public. The analysis of responses from public interviews suggests that some of the 

questions were either unclear or misheard by the interviewee. In some cases, responses were 

made which did not relate to the question posed and therefore held no relevance to our study. 

These responses represented only a small percentage of people at Marylebone Station; 

however, at Merton Abbey Mills 12% of the people fell into this category when asked what 

they thought about the idea of Live Science. This may be due to our lack of experience in our 

first few interviews. 

The pre-testing of our protocols included analysis and approval by the Museum's 

evaluation team. Because of the apparent misunderstanding of questions, we conclude that 

pre-testing on people in the public would have proven beneficial. If the protocol were pre-

tested on people of the general public, perhaps the amount of people who misunderstood the 

question would have been lower. 

Another issue is the shortened interview time at Merton Abbey Mills. Because of the 

sampling problems discussed in section 4.3.3 Phase II Evaluation of Public Places, the 
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amount of interviews received was low and there was a poor response rate of 59.5%. If the 

sampling had gone as planned and the full two hours had been utilised, a different response 

rate may have resulted. 

5.3.2 CONCLUSIONS FROM PHASE H EVALUATIONS 

Despite these unexpected difficulties, Merton Abbey Mills and Marylebone Station 

seem to be good prospects for Live Science. Section 4.3.3 Phase II Evaluation of Public 

Places, states that 72% of the people at Merton Abbey Mills and 84% of the people at 

Marylebone Station had positive feelings about the idea of Live Science. These numbers 

suggest that people are quite interested and not opposed to the concept of Live Science. 

However, the responses may not be completely accurate. It is possible that some of the 

respondents were unsure what we were describing but gave positive replies because they did 

not want to criticise the Science Museum. Also, positive responses may have been given 

simply due to the fact that the Museum is a reputable organisation. Although the data 

displays an overall interest in Live Science, it must be recognised that the public replies may 

not be as precise as we had hoped due to communication problems. 

In regards to the question of pubic participation in a Live Science Outreach Program, 

many people at the evaluated venues had some level of interest in actually interacting with 

the researcher. At Merton Abbey Mills 76% of the people sampled had some level of interest 

for taking part in the event; 24% of the total number of people interviewed claiming to be 

strongly interested. Just over 60% of the people sampled at Marylebone Station said that they 

would be willing to participate. The higher percentage of interested people at Merton Abbey 

Mills might be related to the type of venue. At the Mills there was a very slow moving 

number of people, therefore the public there would have more time to participate in an event. 
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This is completely opposite of Marylebone. Since it is a train station, people have plans to 

travel. The available time at a train station is probably much less than that at a shopping area. 

Although Phase II could not be carried out at an airport, the results from Marylebone 

can be extended to include airports. Travellers arrive early at airports, because of security 

and check-in times. However, at rail stations travellers can purchase tickets five-minutes 

before their train departs. This leads to the conclusion that people at airports might have 

more time and may be more interested in a Live Science event. This conclusion is supported 

by the data collected during Phase I of both Heathrow and Stansted, which indicates that a 

large amount of the population was waiting for departure. 

Although the question used to generate the information regarding interest in 

participating involved a rating scale, a few other comments that were made should be noted. 

Many of the interviewees stated that time and ease of access are big factors in their decision 

to participate. It was also mentioned that privacy is an issue because some people might be 

too self-conscious to do Live Science in public. It would therefore be in the Museum's best 

interest to use research studies that take very little time to perform and have some way of 

ensuring privacy in order to increase participation. 

There were a wide variety of replies indicating what participants would like to receive 

from a Live Science outreach. A majority of the interviewed people specified that they 

would want to gain more knowledge about many different topics. The Museum will not have 

a problem satisfying this desire since informing the public is inherently part of the Program. 

Also, a significant number of replies incorporated the idea of finding out the results of the 

research study. We recommend that the Museum establish a means of informing participants 

about the developments of the study. It would be beneficial to post the results somewhere 

besides scientific journals, which may require subscriptions. This information should be 
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offered via means that permit easy retrieval, possibly through email, posting on the web, or a 

mailing list participants can sign-up on. 

Personal relevance, or having a topic that relates to the participants' life, was also a 

desired trait in a Live Science event. This demand is not easy to meet, as personal relevance 

can be very subjective. It may be useful, to offer Live Science events in locations that not 

only contain the researchers desired population, but which would include a majority of people 

that are typically interested in the particular research topic. An example might be a study 

involving alcoholic effects on people, which would take place where alcoholic beverages are 

consumed. 

After Phase II evaluations, it was determined that the feasibility of a Live Science 

Outreach Program at the two evaluated places is high. Obviously more locations might have 

sufficient interest in the Live Science Outreach, but we are only able to draw conclusions 

from the two places evaluated. To make the Public Outreach Program better, the Museum 

should: 

n Use studies that minimise the time required from participants 

n Ensure privacy for participants 

n Provide study results for participants 

n Attempt to relate studies to specific venues 

Consideration of the points mentioned above will aid in establishing a successful Live 

Science Outreach Program. 



5.4 BENCHMARKING DISCUSSION AND CONCLUSIONS 

As mentioned before, the Science Museum expressed an interest in creating an online 

version of the Live Science event, which would consist of establishing a website to collect 

data for a research study. This website would attempt to achieve the same goal as the in- 

house event, which is to connect scientists with the public. The scope of the online project 

would be much broader, simply because more people can access the Internet than can visit 

the Museum. In order to accomplish this goal, websites designed for data collection were 

benchmarked. The benchmarking study provided a basis for us to make informed 

suggestions to the Museum on how to create a successful online research website. The 

evaluated websites provided solutions for how the Museum could accomplish the tasks of 

collecting data and connecting the participants with the researchers. 

First, the solution for the best way to collect data online was identified. Some of the 

evaluated websites use e-mail, however, a majority of the sites prefer questionnaires as a 

means of data collection. Questionnaires are more useful than e-mail submissions since they 

have a set layout. Some examples of the questionnaires found on the evaluated sites include 

pull-down menus, checklists, and fill-in fields. The latter example allows participants to 

document results in their own words, as does e-mail. Pull-down menus and checklists merely 

permit the participant to pick the choice that best matches the results they attained. Although 

this stifles open interpretation of results, it provides a structured template for data submission, 

which subsequently makes the analysis of the data significantly easier. Of course, it must be 

recognised that each research program would have different data to collect. Therefore, the 

information gathering technique used is subjective to each program's needs. 

A means of connecting researchers to the public was determined through website 

evaluations as well. Three of the evaluated websites utilise message boards, which facilitate 

discussion about the project and related topics. Project Atmosphere Australia Online uses an 
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e-mail list to facilitate this type of discussion. The co-ordinators of the Project Atmosphere 

Australia Online site submit specialists' responses to some of the questions posed within this 

e-mail list. The Science Museum could use something similar to these examples to facilitate 

researcher interaction with the public. A message board should be used instead of an e-mail 

list, since a message board does not require visitor registration to be accessed. Also, instead 

of the Museum asking the researcher questions posted on a message board, the researcher 

could simply check the board periodically. Use of a message board would allow the visitors 

to discuss all aspects of the research study and post any questions that they may have. The 

researcher would then be able to answer these questions directly and join in the discussions. 

The site visitors would then be connected to the science community, accomplishing the 

second goal of the Museum's site. 

Our evaluation indicates that Internet fraud is an inherent problem with conducting 

research online. Misrepresentation of identity and falsification of data are two types of fraud 

that occur in online research. The first of these, misrepresentation of identity refers to the 

difficulty associated with determining if people are who they claim to be. In online research, 

this pertains to both the researcher and the participants. A researcher could claim to have 

credentials, which are actually invalid. Likewise, participants could take part in studies that 

are not designed for them. Falsification of data, the other type of fraud, refers to participants 

resubmitting data multiple times for the same project. Results of the research study could be 

skewed by these repeat submissions. 

A possible solution to fraud associated with participant identity and frequency of data 

submission is the use of a registration system, similar to those found on the KanCRN and 

Journey North websites. This would require users to register with the website in order to 

submit data. Theoretically, each participant could only offer data once since the site would 

be able to track those who have previously submitted information. This registration system 
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could also be used to attain additional information about the participant that may be useful to 

a study, such as age and gender. This may be somewhat discouraging to public interested in 

the study because of the time commitment involved as well as the transmission of personal 

information. Keeping the Social Exchange Theory, mentioned in section 3.1 Means of Data 

Collection, in mind, this could be offset by providing benefits such as an e-mail service, 

which could keep people updated on the study and any new events within the site. One type 

of web technology that could help alleviate concern over the transmission of personal data is 

secure data transfer. This type of transfer encrypts data so that the intended recipient is the 

only party who is able to decipher it. 

The Museum does not have to worry about fraud involving the validity of the 

researchers' credentials. This has already been addressed in the Museum's Live Science 

criteria. These criteria state that a research study must have independent funding, which 

requires some sort of affiliation with a university or similar institution. Specifically, the 

criterion pertaining to ethical approval from a committee also demands that the researcher 

and the project's aims are legitimate. 

As with all research studies, participants must know what their data will be used for and 

be informed of the confidentiality that they will receive. Participants should also be provided 

with researcher contact information in case they have any questions or concerns regarding the 

project. Only one evaluated website, the American Psychological Society's site, contains a 

method for providing informed consent and the researcher's contact information. The site 

accomplishes this by creating an introductory page for each study that contains all of the 

information described above. Participants are required to read over this page and click an 

`accept' button at the bottom indicating that they understand all aspects of the study and are 

willing to participate. 
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The other suggestions generated from the evaluation of the sites are strictly aesthetic in 

nature. One of these recommendations is the use of a central navigation menu throughout the 

site to facilitate easy navigation and allow a visitor to access all pages contained within the 

site. The second suggestion is the use of graphics and videos on the site to make it more 

interesting to the visitors. The only stipulation to this is that response time should not be 

compromised by the use of new web technologies. The last suggestion is simply that all 

graphics on the site should be clearly labelled and the text should be easy to read. 

In summary, there are many issues that must be addressed in order to accomplish the 

Museum's goal of replicating the Live Science event on the web. The two goals of Live 

Science, allowing the researcher to collect data and simultaneously connecting the researcher 

with the public, must be kept in mind. The first goal should be accomplished by using a type 

of questionnaire for data submission on the Live Science website. Ease of data analysis for 

the researcher and less of a time commitment for data submission by participants are some 

benefits of this technique. In order to accomplish the second goal, the use of a message board 

that is regularly monitored by the researcher is suggested. This would help facilitate 

discussion about the research project and allow the researcher to answer questions posted to 

the board. In addition to these suggestions, a registration system is recommended in order to 

help solve the problems of participant misrepresentation and resubmission of data. The 

Museum should also include a page stating the research goals, level of confidentiality, and 

researcher contact information. By following these recommendations, an on-line version of 

the Live Science event should run smoothly and have similar success to that of the in-house 

version. 



5.5 FURTHER RESEARCH 

Through the methods described in chapter 3, we gained data that supports that a Live 

Science Outreach Program would be feasible. However, more research should be conducted 

before implementing the Program. This research would help Live Science Outreach become 

a successful event for both researchers and participants. A future IQP could perform this 

research. 

Each of the three aspects of Live Science Outreach could be investigated in further 

detail. Unfortunately because of time restrictions a completely through implementation of 

each of the outreach programs was impossible for our group. For instance, another project 

team could help the Museum gauge interest among teachers not associated with the Science 

Museum. A search for researchers willing to participate in a school Live Science program 

could also be done. A similar project could be made with the public side of a Live Science 

Outreach Program. Finding researchers willing to participate in the event could be located. 

Contacting some of the venues we contacted might help to get solid permission from their 

management. Another suggestion would be to have an IQP designing the electronic version 

of Live Science. A team could locate a research study and implement the suggestions we 

have provided. 

5.6 CONCLUSIONS 

Through this study, it was determined that the Live Science Outreach Program is 

feasible. The schoolteachers interviewed were very interested in Live Science. They 

believed that if the Museum created lesson plans, provided consent forms, and related the 

research topic to the National Curriculum, Live Science would be welcome in their 

classrooms. The researchers advised that every scientific study is different and that the level 

of researcher interest in Live Science will vary depending on their study. The best means to 
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increase researcher participation is to maximise benefits for them by providing unique or 

larger populations than they would be able to access without working with the Museum. 

Members of the public were also interested in Live Science. The majority of the people 

interviewed believe that Live Science is a good idea and that they would participate in a Live 

Science event if they had the time. 

The interaction with venue managers indicated that gaining permission to perform 

Live Science at certain places might be a problem. Three locations, the 02 Centre, Heathrow 

Airport, and Stansted Airport, did not allow us to perform Phase II evaluations. Although 

venues may lend themselves to Live Science Outreach, it must be recognised that certain 

venues may not permit Museum events. 

To establish an electronic version of Live Science, it is recommended that a well- 

structured questionnaire be used, which permits easy data submission and analysis. We also 

recommend the use of a message board to allow interaction between participants and 

researchers. Use of a registration system, which allows people to submit data only once, will 

minimise data fraud. In addition to these, consent forms should be provided, which explain 

what the participant will have to do, as well as the project's objectives and how the data will 

be used. Consideration of the recommendations made in this chapter will aid in the 

establishment of a successful Live Science Outreach Program. 
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APPENDICES  

APPENDIX A: THE WORK PLAN 

Task Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 

Teacher Interviews 
Contact Museum's 
Bookings Office 
Pre-test 

Set up Interviews with 
Teachers 
Collect Data from 
Interviews 
Analyse Data Gathered 

Draw Conclusions 

Retrospective Study 
Pre-test 

Contact Pervious 
Researchers 
Collect Data from 
Interviews 
Analyse Data Gathered 

Draw Conclusions 

Public Venues 
Phase I Evaluation 

Management Contact 

Phase II Evaluation 

Analysis of Data 

Draw Conclusions 

Benchmarking Study 
Research 

Drawing Conclusions 

Write Up Paper 

Work on Final Presentation 
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APPENDIX B: INTERVIEW PROTOCOLS 

B-1 LONDON SCIENCE TEACHERS WITH MUSEUM EXPERIENCE PROTOCOL 

Objectives: 
1. To determine teachers feelings about the Live Science Outreach Program 
2. To determine interest in a Live Science Outreach Program 

Structure: 
1. Interview directed as a conversation with a purpose. 
2. Method: Semi-standardised format with in-depth probes 
3. Facilitator role: Sophisticated Sympathetic 

Schedule: 
1. Give statement of purpose, appreciation, confidentiality statement 
2. Brief background questioning 
3. Opening Statement: 

1) The Museum's Learning Department provided us with a list containing your name. 
The teachers on the list have all participated in the TAP program. This list contained 
teachers who have varying levels of involvement with the Science Museum. Could you 
please describe your past experiences with the Museum? 

Questioning: 

Since you aren't familiar with the Museum's Live Science event I'll describe it 
for you. 

The event involves a researcher coming to the Museum to perform a research 
study. These studies are usually biomedical in nature. Past projects have 
included name and face recognition tests and also facial features relating to 
DNA. All of the Live Science research studies must meet certain criteria like the 
use of non-invasive data collection methods, for example. 

When the event is running the researcher takes volunteers from the Museum visitors. 
These visitors then participate in the research study. The underlying goal of the Live 
Science event is to connect scientists to the public. The Live Science event does this. 
Both the researchers and the public benefit from this program. First, the researchers gain 
data for their study. They are able to then formulate conclusions from these data. 
Secondly, and most importantly, the visitors can see how the scientific method works by 
experiencing it first hand. The researchers are always willing to talk to the visitors and 
explain the theory behind the research study. 

Do you have any questions on Live Science? 

2) Could you please share your thoughts on this event? 

Probe: 
- What do you think of the event's goal? 
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- What does this program need in order for you to be interested in 
participating in it? 

3) The Museum has expressed an interest in creating an outreach program based 
on this event. In this program, researchers would travel to schools, and collect 
data for their research. What do you think about this proposed program? 

Probe: 
What are your suggestions on how the program should operate? 
What benefits would you like to get from this program? 
On a scale of 1 to 5, with 1 being strongly uninterested and 5 being 
strongly interested, could you please rate your interest in 
participating in this proposed program? 



B-2 PREVIOUS RESEARCHERS PROTOCOL 

Objectives: 
1. To gather opinions on the researchers' experiences with the in-house Live Science 

Event 
2. To determine researchers' opinions on the possibility of an Outreach Program 

Structure: 

1. Interview directed as a conversation with a purpose. 
2. Method: Semi-standardised format using in-depth probes 
3. Facilitator role: Unsophisticated Sympathetic 

Schedule: 
1. Give statement of purpose, appreciation, confidentiality statement 
2. Brief background questioning 
3. Opening statement: 

"In an interview conducted with Sabiha Foster at the London Science Museum, 
my research group was informed that you have participated in the Museum's 
Live Science event. Using as much detail as possible, could you please describe 
your event for me?" 

Probe: 
- What were your expectations of the Live Science Program? 
- Were these expectations met? 
- What aspects of this event could be improved upon? 

Questioning: 

"Could you please describe for me any limitations placed on your research by 
participating in this event?" 

Probe: 
- Where there any unexpected problems/benefits encountered? 
- How did working at the Museum effect your research? 
- What could be done to improve the relationship between the Museum 
and the researcher? 

"The Museum is interested in starting a Live Science Outreach Program based 
on the in-house event. However, instead of conducting the research at the 
museum, researchers would travel to public places and collect data there. Could 
you please describe your feelings regarding the creation of such a program?" 

Probe: 
- Are there any changes to the current Live Science format that should 
be made for the Outreach Program? 
- Are there any potential problems that may need to be addressed in 
this Program? 
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- Do you think there would be significant interest in program 
participation among your colleagues? Yourself? 
- How could the Museum interest other researchers in the Program? 
- Do you have any suggestions for possible venues that the Program 
could visit? 



B-3 PUBLIC INTERVIEW PROTOCOL 

Objectives: 
1. To gather public opinion about the goal of Live Science 
2. To gather opinions of a venue's population regarding a potential Live Science 
Outreach Program 

Structure: 
1. Interview conducted to answer specific questions. 
2. Method: Standardised format 
3. Facilitator role: Sophisticated Sympathetic 

Schedule: 
1. Give statement of purpose, appreciation, confidentiality statement 
2. Opening statement: 

"The London Science Museum currently sponsors an event called Live Science. This 
event involves a researcher collecting data for a study from Museum visitors. Past 
projects have included name and face recognition tests and facial features relating to 
DNA. The underlying goal of the Live Science event is to connect scientists to the 
public. Both the researchers and the public benefit from this program. First, the 
researchers gain data for their studies. Secondly, and most importantly, the public directly 
participates in science research." 

Do you have any questions about what I just described for you? 

Could you please share your thoughts on this type of event? 

"Through this program, the researcher would receive data for their study. What 
do you think you would get out of this type of program?" 

"The Museum has expressed an interest in creating an outreach program based 
on this event. In this program, researchers would travel to public venues, and 
collect data for their research. Using a scale of 1 to 5, with 1 being strongly 
uninterested and 5 being strongly interested, could you please rate your interest 
in participating in this proposed program?" 
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APPENDIX F: BENCHMARKING RESULTS 

RESEARCH WEBSITE CODING 
Informational Fit-to- 
Task 

Interactivity Trust Response Time 

Astronomy 
Online 

- Site no longer in use, 
most information is 
out-of-date 
- Site contains all 
information needed 
for project 

- E-mail address for 
site contact 
- E-mail used for data 
submission 

- Site provides statement 
of purpose 
- No confidentiality 
statement present 

- Each page within site 
loads in less than one 
second 

Project 
Atmosphere 
Australia Online 

- All information on 
site is up-to-date 
- Site contains all 
information needed 
for project 

- E-mail address for 
site contact 
- E-mail used for data 
submission 
- E-mail list for 
discussions 

- Site provides statement 
of purpose 
- No confidentiality 
statement present 
- Registration to e-mail list 
required for data 
submission 

-Each page within site 
loads in less than three 
seconds 

CIESE - All information for 
on-going projects is 
up-to-date 
- Site contains all 
information needed 
for each project 

- E-mail address for 
site contact 
- Questionnaire used 
for data submission 
- Message board for 
discussions 

- Site provides statement 
of purpose 
- No confidentiality 
statement present 

- Each page within site 
loads in less than seven 
seconds 

KanCRN - All information for 
on-going projects is 
up-to-date 
- Site contains all 
information needed 
for each project 

- Site contact located 
on website 
-Questionnaire used 
for data submission 
- Message board for 
discussion 

-Site provides statement of 
purpose 
- No confidentiality 
statement present 
- Registration required to 
access and submit data 

- Each page within site 
loads in about five 
seconds 

Scientists in the 
City 

- Site no longer in use, 
most information is 
out-of-date 
- Site contains some 
information needed 
for project 

- E-mail address for 
site contact 
- Site uses links to 
project members sites 
for data submission 

- Site provides statement 
of purpose 
- No confidentiality 
statement present 
- Anyone can access data 
since it is in the form of 
web pages 

- Each page within site 
loads in less than three 
seconds 

Journey North - All information on 
site is up-to-date 
- Site contains all 
information needed 
for project 

- E-mail address for 
site contact 
- Questionnaire used 
for data submission 
- Message board for 
discussion 

- Site provides statement 
of purpose 
- No confidentiality 
statement present 
- Registration required to 
access and submit data 

- Each page within site 
loads in less than one 
second 

American 
Psychological 
Society 

- All information on 
site is up-to-date 
- Site contains all 
information needed 
for each study 

- E-mail address for 
site contact 
- Various types of 
questionnaires used 
for data submission 

- Site provides statement 
of purpose 
- Confidentiality statement 
present 
- Contact information for 
researcher provided 

- Each page within site 
loads in less than one 
second 

Table F-1: Website Evaluations Using Modified WebQual Assessment Tool 
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Research Website Coding cont. 
Design Appeal Intuitiveness Visual Appeal Innovativeness 

Astronomy 
Online 

- All graphics are 
clearly labelled 
- All text is easy to 
read 

- Lack of central directory 
makes navigation difficult 
- All pages accessible, with 
some difficulty 

- Site contains a lot of 
text 
- Few graphics 
- Low aesthetic 
appeal 

- Site makes no 
use of new web 
technologies 

Project 
Atmosphere 
Australia Online 

- All graphics are 
clearly labelled 
- All text is easy to 
read 

- Central directory makes 
navigation easy 
- All pages are easily 
accessible 

- Site contains a lot of 
text 
- Average amount of 
graphics 
- Average aesthetic 
appeal 

- Site makes no 
use of new web 
technologies 

CIESE - All graphics are 
clearly labelled 
- All text is easy to 
read 

- Central directory makes 
navigation easy 
- All pages are easily 
accessible 

- Site contains a lot of 
text 
- Few graphics 
- Low aesthetic 
appeal 

- Site makes no 
use of new web 
technologies 

KanCRN - All graphics are 
clearly labelled 
- Most text is easy to 
read 
- Some diagrams 
difficult to understand 

- Central directory makes 
navigation easy 
- All pages are easily 
accessible 

- Site contains a lot of 
text 
- Few graphics 
- Low aesthetic 
appeal 

- Site contains a 
few G2 videos 

Scientists in the 
City 

- All graphics are 
clearly labelled 
- All text is easy to 
read 

- Lack of central directory 
makes navigation difficult 
- All pages accessible, with 
some difficulty 

- Site contains a lot of 
text 
- Few graphics 
- Low aesthetic 
appeal 

- Site makes no 
use of new web 
technologies 

Journey North - All graphics are 
clearly labelled 
- All text is easy to 
read 

- Central directory makes 
navigation easy 
- All pages are easily 
accessible 

- Site contains a lot of 
text 
- Average amount of 
graphics 
- Average aesthetic 
appeal 

- Site makes no 
use of new web 
technologies 

American 
Psychological 
Society 

- All text is easy to 
read 

- Central directory makes 
navigation easy 
- All pages are easily 
accessible 

- Site contains only 
text 
- Extremely low 
aesthetic appeal 

- Site makes no 
use of new web 
technologies 

Table F-1: Website Evaluations Using Modified WebQual Assessment Tool 
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WEBSITE SCREEN SHOTS 

ml EUROPEAN WEEK FOR SCIENTIFIC AND TECHNOLOGICAL CULTURE 1995 

How to measure the size of the Earth 
This project invites you to measure the circumference of the Earth. in a collaboration with other Astronomy On-Line groups. To do so, you will have to read 
carefully the instructions given here and then to contact other groups which are interested in this type of project 

You may wish to contact actively those groups which are located More or less at the same geographical longitude as your own But this is not all absolute condition. 

You may also place a message about your interest in the Astronomy On-Line Communications Archive. You may do so via the Marketplace (Group 
Communications' Shop). 

The measurement is not very difficult, and as long as the weather is not too bad and you can see the Sun, you should be able to obtain quite accurate results. 

The organisers shall be happy to hear about your experience and look forward to your report(s). They will be brought in the Astronomy On-Line Newspaper. 

Figure F-1: Astronomy On-line Main page 

Figure F-2: Project Atmosphere Australia Online Main Page 
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CIESE 

.-PUE 
14114,111  11E 

WARDS 
:.PON,CRSFARTNERs 

Collaborative 
IF  Projects 

Click Any Title Below To Go To The Project Home Page 

Begin Dale End Date I 

Spring 	 1/1601 	 S/2/01  

This CIESE collaborative project which asks 
students to determine what affects the 
appearance of impact craters and their 
elects. The culmination of the project is the 
rendezvous of a NASA "Project Near" 
soacecrall, with the asteroid EROS 433. 

Ono* Project 
Do you know how much vvuter you use everyday? 

I Do you think people in other parts of the world use 
more or less water than you? Join this project and 

find out! 
Recommended for Grades 411 

Mission to Eros:   
Rendezvous  with an 
Asteroid 

Down Drain 
How tolic.11 water do you tali? 

.114 DIRECT 
compare the water quality of your local river. 

TrAFF 
Let's ask a lot of people all over the world which 	 stream, lake or pond with other fresh water iprwarfata  traits they have Then we can analyze the collected 

' • 	 " 	
sources around the world. 

. -  

Human Genetics 
Wutlivaiie 	 Ix  the 

Bwirt Dale End Date 

spiry 	 0601 	 672501 
Fall 	 9113/00 	 tvekoo = LE 	 Join us in this collaborative project and 

IA 211 at, 

YET 	 •  ; 
JOIN  s AJP. thPLIN41.13T 
.11.1.2rH0P5 

,Nt , 	 COJR:',ES 

Nt 

1 2 PARTREF,,tr 

r'•••31 

KIENTELD: 
.ORK•Cn12CE 
TOE 

Spring 
Fall 

spin Dale 

4,201 

9i11/00 

End Date 

G.0/01 

11/22100 

Figure F-3: CIESE Main Page 

Human Genetics 
A Worldwide Search for the Dominant Trait. 

Do Vote Have It? 

Ask-an-Expert 
Sources 

• 1%1k tii,   
• an E.pel't 
• _Ask Sc,mc 	 Crt 

• t: 111 

	

	 - 1 , 1t •  - Terrace Waggoner, 0 D., Div Head/Optometry Dept Pensacola Naval Hospital 

DIM 0 Stevens institute of T echnology, Center for Improved Engineering and Science Muc Elton, All Rigbts Reserved 

Figure F-4: CIESE Ask-An-Expert 
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Calendar 

ft ICON 
iNtiln 

Tea,,,,  I  N 	 D..1.101, I Re..3, 

Milkwe ed Data 

You must enter your school number and password to enter data 

School Number I 

Password I 

Enter LatttudelLongitude' 	 r I'm at school OR 

I'm in the field and will report 

C Latitude: Deg-Min-Sec: 	 r 
Longitude: Deg-Min-Sec f [---  

Latitude Decimal: 

T.imOnide Decimal: 

Enter data: 
Date (NI:M/DD/YY) 

Creating 
the Context 

KANCRN 	 June 19,2001 
KanCRN site of the Wo.1, 

The  Vins   Fi  es 

anC1111 
	

Cie=  - Atitta   	 WIWI,. 1,41.21 

[Studs it  esearsh]  	  ['>,taouing]  13c.aric.e  Lin1,51 

Keeping An Eye  or 	 Tarclirtrade5  
Check out your ion! Ground Level Ozone Sea the tiny "water-bears' of moss and 
readings with Ecubactges and Milkweed 	 lichen. They'll amaze youl 
plants. 

Stream Monitoring 	 UVB and DNA 
Join in the fun of testing your nearby 	 Help us investigate the link between the 
creek with chemical, biological, and visual sun's harmful LIVE rays and cell 
surveys. 	 damage 

KS Winter Bird Survey 
Carbon Dioxide is considered to be the 

	
Join thousands of citizens and schools 

primary compound of the Green House 
	

for this annual survey of birds in Kansas. 
Gases. Help us track the changes in 
these gases by counting the stomata of 

leafs. 

• GIS in  Ed  rxnferel -e 
lows] 

• Air Qualit y  'Norkshop 
[mat] 

• tICGE Arrual  Meeti ,tg 
10W011 

• FCVP:: Sari tiler Ins! tuts 
[owe) 

How does your cookie  
crumble? 
Help us decide which commercial cookie 
brands hold up the best) 

Digital 	 , .rch VtiZtr:h 
As the digital brarch cf the 
Wat:Jiwe collect your butterfly data 
online. 

Spot!   
The Project Director has spilled mustard 
un his shirt and he needs your help to 
get it out. 

Lichens and SO2 
Help us explore the environmental 
impacts of Sulfur Dioxide by studying 
the density and diversity of lichens 

Figure F-5: KanCRN Main Page 

Figure F-6: KanCRN Questionnaire 
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1 he Franklin lnstinne t)nline 	 [ -do' = 

111 tek,eur 	 r 13 	 Parberstit s 	 A1UUt Us I 'nEnttb 

inisys 

%tieiNk,‘%.% in 	 he City 
NI Ti 

ecipsystean e-ko-sis•tem1y1 A, group of Itving and nomtiving things interacting with each other 

The city, as an ecosystem, is an ideal classroom for science. 

Scientists in the city are students, teachers, families, and science enthusiasts 
around the world who are investigating the interaction of the natural and 
manmade worlds. Become a scientist in your own "city" by using these resources, 
communicating with other "cities," and joining the collaborative. 

Throughout the school year, scientists will investigate their rsw school, their 
neighborhood, and their city. Join other city scientists and, collectively 
investigate the great big ecosystem called Earth. 

How to Be "Scientists in The City" 

Figure F-7: Scientists in the City Main Page 

Me Fran/din 	 anti, e 
3 R:..t Its tvldserro j 	 tarns 11-',4dawnhts Annul 	 'rk 

tirtiSYS 

Conwell Middle Magnet School 

Conweli Middle Magnet School was one of twenty-three Philadelphia schools selected to 
participate in the "Public Science Day" program. Dr. Marvin Young, Conwers liaison to 
the program, slid, "Conwell received funds for instructional purposes totaling 51300.00. 
Recently, five sets of different science reference books were purchased using this sizable 
grant.* 

The books have been placed in our Instructional Media Center (IM C.) M a bookcase 
especially made to house them. Dr. George Roesser, Conwell's principal, provided school 
funds to construct and finish the new bookcase. The program's liaison was also the 
carpenter- I 

It is expected that fall use of these high-quality reference books will begin in the fall of the 
corning school year. Students who have had a chance to preview the new books are 
delighted with the presentation of various aspects of science. The books are 
well-illustrated and written at an appropriate level for our fifth to eighth grade students. 

Figure F-8: Scientist in the City Student Web Page 
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Alum I t 

,Liuttiey   

Annenberg/CPB 
press 

How To 
Report Your Sightings 

1 Enter your restered e-mail address in this boy. 

2 	 Pre..,  Here  I  to send E-mail for Validation. 

3 Wait for a moment A Field Data Form will 
aPpear. 

Row To 

Go to Sightings Database 

After you enter your sightings, where 
do they go? 

All sightings that are reported to Journey North are 
stored perm onently in cur database Follow the steps 
below to acce ss the database and see the sightings you 
and others have recently reported. 

Spring, 2001 
Database 

Why Your Registered E-mail Address is 
Required 
For quality control purposes, we only actept 
observations that are sent from registered E-mail 

addresses. Before yen ten report your s4otings, you 
must enter your registered e-mail address for 
validation. It will be checked against our re gistration list 

Registration is free, so if you are not yet re 'stered 

Follow these steps to view records submitted 
during Spring, '01: 

.  Select Event from Scroll: 

Bald Eagle 
Earthworm (FIRST sighted) 
Frog (First HEARD singing) 
Hummingbird (Feeder up)  

Copyright 2001 Journey North. All Rights Resertsvl. 
Please send all wiestintes, continents, and suggestions to 

Figure F-9: Journey North Main Page 

Figure F-10: Journey North Registration Form 
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k(.7 
JOLRNILN NUM I 

American Robin 
t 

First %Nave Seen, 2001 
L. Before Feb 13 

C.' Feb 13 - Feb 27 
O Feb 28 - Mar 13 

Mar 14- Mar 27 
O Mar 28 - Apr10 
O Apr 11 - Apr 24 
O Apr 25 - May8 
0 May 9- May 22 

Northern Observation Posts 

300 	 0 	 :300 	 0)0 Mite, 

1:35400000 

r—k4 

1
.14/Z:- 

trl 

visit 
Spring, 2000 

Database 

Follow these steps to view records submitted in 
Spring. 2000: 

Select Event from Scroll: 
Practice Report (Any Species) 

2. Show data reported in the month of 
January 1,112000 zj 

3. Press Here I to Display Records 

Visit 

Spring, 1999 
Database 

Follow these steps to view records submitted in 
Spring, '99: 

Visit 

Fall, 2000 
Database 

Follow these steps to view records submit in 
Fall, 2000: 

1.Select Event from Scroll . 

Practice Report (Arty Spoiler:: zi 

2. Show data reported in the month of 
August 	 2:j 121.300 zj 

3. 	 Press Here Ito Display Records 

Visit 

Fall, 1999 
Database 

Follow these steps to view records submitted in 
Fall, '99: 

Figure F-51: Journey North Data Representations 

Figure F-16: Journey North Archives 
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icit Yiew Go Cemmuricatot Help 

116 
• Back 	 Reload 	 Home 	 Search Natscape 	 Pint 	 Secedy 	 Stop 

Bookmarks Calth  20115111=111031 
.f.4t The 'Science MA: 	 NMSI Intranet H 4 Sign:1•4'4.a 4 Goode 

j Tdf'What'c Rescind 

PYn eittiiotticul Research 
oil the Net 

Below you will find links to known experiments on the internet that are psychologically related, They are organized by general topic area -' 
with the topic areas listed alphabetically. If you know of other data collection efforts please send :. 

New Studies for June 

• In Social Psychology: 	 al an tr 	 njr 

• In I10 Psychology 
• In Social Psychology. 
• In Social Psychology: 

Forensic Psychology 

• 	  

• Dal:1 ,12C' 	 Researcher: Kevin O'Neil. Lniversity of Nebraska, Lincoln 
• d . -; t n t n 7: it 

	 Researches: Kevin O'Neil, University of Nebraska, Lincoln 

General Issues 

• 1, tiv ,,,ity 	 :Al'. "rat ia v.  Researcher Christopher Wolfe, Miarni University 

• a,clit, Thoto c.'ntl,tion Enptrtm,nt.  Researcher: John McCarthy, University at Albany, State University of New York 

Health Psychology 

Heather Soo and John Cunningham, Macquarie University. 

Toy. o r T4nmiltren 
	 . A online laboratory with at least two studies for the general pubhc under the direction of 	

Z-1 
Document Done 

The boy was learning to play Hong-Che an obscure and ancient game all but forgotten by his people. After a good play, his grandfather 
complimented him for his skillful playing. 

Please rate the probability of each of these statements about the story above using a rating scale from 0% (impossible) to 100% 
(completely certain). 

Probability 

Che 

Probability 
NOT Che 

Sum row to 
100% 

Probability 

Probability 
both hong 
and che = 

Probability 
hong but not 
che 

Probability  Sum column 
NOT Hong  to 100% 

Probability 	 Probability 
else but not 	 ehe = 
hong = 

Probability 	 Probability 
neither hong NOT che = 
nor the 

Probability 	 Probability 	 Total = 
NOT hong = 100% 

hong = 

What is the probability that his grandfather complimented him fo 

What is the probability that his grandfather complimented him fo 

What is the probability that his grandfather complimented him fo 

What is the probability that his grandfather complimented him fo 

r scoring a symphony? 7% 

r scoring a hong? 7% 

r scoring a che?r% 

r scoring a hong that is a che? 

#","-Aarti&iir*isiiWitioiAli tlesearaviihiritie Net -44Aiii;ore Fil 

Figure F-17: American Psychological Society Main Page 

Figure F-18: American Psychological Society Questionnaire 
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Overview and Informed Consent 
This research examines the way people estimate the licellood of events, and everyone who completes the experiment will be entered in 
a drawing for a $45 prize. After a few general questions you will receive 12 very short stories or vignettes (2 or 3 sentences long) and 
you will be asked to estimate the probability of some events (for example, "What is the probability that Bud is a lawyer"). It will take 
about 25-30 minutes to complete. Your responses will be confidential. The data will be stored in a locked office on a password protected 
computer. Data will be analyzed in aggregate, and thus your specific responses will not be revealed to anyone. There are no reasonably 
foreseeable risks or discomforts associated with this research. Benefits from participating in the research include learning about the 
process of estimating probabilities, and achieving insights into your own mental processes. You may quit the experiment at any time by 
going to another Web page or turning off your computer. However, everyone who completes the experiment will be entered into a 
drawing with a chance to win a $45 Web Certificate that works Ile a credit card number and can be used virtually anywhere on the 
Web. Each person may only participate in thill experiment once. Entering your e-mail address below and clicking on the button below 
indicates that you are over 18 years of age and that you are giving your informed consent. If you would lice any additional information, 
or would like to learn the results of this study, you may contact Dr. Christopher Wolfe at 

Christopher Wolfe 
Western College Program 
Miami University 
Oxford, OH 45056 
(513) 529-5670. 

olfeCR muoluo   .  du 

If you have any questions or comments about your rights as a participant in research at Miami University please call the Office for the 
Advancement of Scholarship and Teaching at (513) 529-3734 or send e-mail to Dr. Carol Willeke at  willekeb:iivo.nnwhio.edu.  Thank 
you for your cooperationt 

Please provide your e-mail address so that we can verify your participation and enter you in the drawing. If you are a winner, you will be 
notified via e-mail in the next four months. 
(You must be over 18 years old to participate.) 

Figure F-19: American Psychological Society Consent Form 
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