
ABSTRACT 
 

 
BAIRD, ELIZABETH DENTON. The Use of Realia in Distance Learning from 
Museums. (Under the direction of Glenda Carter) 
 
 The purpose of this case study has been to examine the use of realia, or real 

objects, in distance learning from the North Carolina Museum of Science. In this case 

study, videotapes of six distance learning classes were used to observe student behaviors 

and use of real objects during a program from the North Carolina Museum of Natural 

Sciences. Additionally the students and teachers from those classes completed surveys 

about their experiences. Before using the objects, the students appear uncertain about the 

program, and disinterested. After receiving the objects, the students appear to be engaged 

in learning. Later when presented with a live animal that is only seen remotely, the 

students continue to be active participants in the program. At the conclusion of class, the 

students frequently identify using the realia as a significant part of class, although in the 

surveys completed after class, the technology was listed as the most important part. The 

teachers rated the hands-on materials as significant on their surveys. The use of real 

objects changes the student behaviors in class. The objects generate multiple forms of 

interactions, support student dialogue with the instructor and each other, and decrease the 

sense of separation experienced by the students in distance learning.  



 
 
 
 

THE USE OF REALIA IN DISTANCE LEARNING FROM MUSEUMS 
 
 
 
 
 
 
 
 

By 
ELIZABETH DENTON BAIRD 

 
 
 

A thesis submitted to the Graduate Faculty of  
North Carolina State University 

 in partial fulfillment of the  
requirements for the Degree of  

Master of Science 
 

MATH, SCIENCE, AND TECHNOLOGY EDUCATION 
 
 

Raleigh 
 

2003 
 
 
 
 
 
 
 

APPROVED BY: 
 

___________________________________ ____________________________________ 
 
 

__________________________________________ 
Chair of Advisory Committee 



 
 
 
 

“…having a friend teach you to ride a bike is more effective than watching a videotape 
on the topic.” Chris Dede, 1991 

 
And it works even better when you have the bike! 
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The Use of Realia in Distance Learning from Museums 

 

Introduction 

 

Distance Learning is essentially any learning which takes place where the students and 

instructors are separated from each other in time or space. This type of education started 

in the 1700’s as correspondence courses, and grew into “educational television” which 

provided classes in the 1960s (Jefferies 1995). In the late 1960s, this trend shifted away 

from providing curriculum based instruction to a larger emphasis on a more general 

“public television.”  This shift was attributed to poor instructional programming, which 

was essentially provided via lecture format. During the 1970’s, many universities 

explored the “closed circuit” form of distance learning. This allowed the campus to 

expand its offerings to outlying areas of the community and remote campuses. The arrival 

of the Internet and the World Wide Web expanded the definition of distance learning to 

include courses taught strictly online, those taught via videoconferencing, and those 

taught on the web.  

 

Currently videoconferencing, or simultaneously broadcast two-way audio and video 

transmissions, is one of the most sophisticated technologies for reaching remote 

populations. Videoconferencing provides a way for organizations which serve as program 

providers, such as museums, to expand their outreach possibilities. In North Carolina 

there are approximately 200 locations for videoconferencing in the state supported North 

Carolina Information Highway. Additionally, there are thousands of other locations that 
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can participate in videoconferencing not only in North Carolina, but across the United 

States and throughout the world.  

 

This study will examine the use of distance learning by the largest natural history 

museum in the southeastern United States, the North Carolina Museum of Natural 

Sciences. This Museum has been a provider of science education to the public since 

1879. The mission of the Museum is to “To enhance the public’s understanding and 

appreciation of North Carolina’s environment in ways that emphasize the natural 

diversity of the state and the southeastern United States and relate the region to the world 

as a whole.” Early exhibits displayed collections of North Carolina’s natural resources as 

a way to promote farming and industry. The collections continued to grow and the 

Museum’s mission evolved to providing an appreciation for the biodiversity of the state 

(Martin 2001). Informal science education became an important facet of the Museum 

with nearly one third of the staff involved with education for students, teachers, and the 

general public. Educational programs always use “realia” or real objects to teach North 

Carolina’s natural history. As of 2000, the Museum housed more than a million 

specimens in its collection. 

 

History of videoconferencing at the Museum 

In 1996, the Museum was invited to present a program for educators using 

videoconferencing technology. This teacher workshop originated from the North Carolina 

School of Science and Mathematics (NCSSM) and went to several locations across the 

state. Museum presentations have always included experiences with real objects and this 
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initial videoconference was no exception. Not only did the teachers use the hands-on 

materials that were shipped to them before the program, they were also given time to 

collect animals at a local wetland and then bring them back to share on camera. This 

program was so successful that the Museum was invited to continue to provide science 

enrichment courses for teachers and students using the videoconferencing equipment at 

the NCSSM. 

 

Simultaneously, the Museum was working on plans to open a new building. The success 

of this initial foray into videoconferencing led to the decision to include 

videoconferencing technology in the new building. The experience at the NCSSM also 

proved that this was an effective medium to provide educational experiences. It was 

logical for the Museum to use this technology in the building because it allowed the 

educators to reach a statewide audience efficiently. It costs less and uses less staff time to 

connect electronically than it does to drive a van to distant locations.  

 

In April of 2000, the Museum opened a new facility complete with videoconferencing 

technology. Building on the strength of existing programs, the Museum began to offer 

videoconferencing classes that included realia. These classes were designed to reflect the 

new exhibit areas (such as North Carolina Natural Treasures and Tropical Connections) 

as well as to meet the requirements in the North Carolina Standard Course of Study.  

 

Distance Learning from the Museum 
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Currently, classes are held approximately three days a week during the school year. 

These classes are routinely taped for use in training new presenters and demonstrating the 

use of videoconferencing at workshops and presentations. The teachers from the remote 

sites are asked to complete evaluations at the conclusion of class. The feedback from 

these programs indicated people are positive about these experiences and that the students 

are excited to have the real objects to use during the programs. When asked to compare 

their Museum videoconferencing experience with others, teachers quickly pointed out 

that other programs did not send real objects. Inquiries to distance learning providers 

confirmed that practically no organization routinely sent out hands-on materials. This 

feedback generates the question that focuses this research study “How does the use of 

realia impact videoconferencing at the Museum?” A search of journal articles found that 

initial research and reports on videoconferencing identified the technological capabilities 

and the quality of the transmissions. More recent articles focus on successful teaching 

practices. No research has been found on the use of real objects in the distance learning 

environment. 

 

Current research in Distance Learning 

Current work in videoconferencing has identified different areas of research including the 

perceptions of distance learning, instructional techniques, interactions during programs, 

and the role of the instructor. In general, students in a distance learning classroom have 

been found to be just as satisfied with a course as students in the originating (or home) 

site (Fyock and Sutphin, 1995, Sorensen, 1995). Cavanaugh (2001) performed a meta-

analysis on interactive distance education and found a small positive effect in favor of 
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distance education. Schiller and Mitchell (1993) and Price and Repman (1994) suggested 

that videoconferencing requires a different methodology than traditional lecture. Other 

researchers, such as Stanberry (2000) and Bergmann and Raleigh (1998), emphasized the 

need for the students to be comfortable with the distance learning environment. They 

suggested a variety of ways that instructors can facilitate a high level of comfort. 

 

Much of the research on videoconferencing has emphasized the number and types of 

interactions that take place and the role of the instructor in creating those interactions. 

Interactions can include questions asked by the teacher, questions asked by the students, 

interactions among the students at the remote sites and interactions between sites. 

Additionally, interactions can occur before and after the class via email messages, or 

other communcations (Jonassen 1996, Collins and Berge 1998). Comeaux (1995) found 

that instructors who were relaxed in front of the camera and used a more informal style of 

teaching were perceived as more successful than more traditional instructors who used a 

lecture-style format. Shin (2002) proposed that a teacher who develops a strong 

relationship with the distant students is creating a “presence” even if that teacher and 

student are in separate locations. Michael G. Moore (1973, 1991) developed the 

“Transactional Distance Theory” which examines the way that programs with 

opportunities for dialog between instructor and student, as well as appropriately 

structured materials, can decrease the sense of distance between instructor and student. 

For example, a student working independently answering questions from a textbook or at 

a computer will experience a greater transactional distance than a student interacting with 

a teacher online or through videoconferencing.  
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Although there is a re-occurring theme that successful distance learning instructors use 

many of the same best practices they would apply in a traditional classroom, none of the 

researchers identifies the use of hands-on materials. Although hands-on materials have 

always been a part of programs from the Museum, this practice is rare in the field of 

distance learning.  

 

Need for research 

Research on the use of realia in distance learning is needed to expand current 

understanding of best practices for videoconferencing and to help educators explore the 

use of real objects in distance learning. Additionally this research will be an asset for 

museums and other education centers just beginning to pursue videoconferencing as a 

means of reaching a wider audience with successful outcomes.  
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Review of the Literature 

 

Interactive videoconferencing is a rapidly expanding form of distance learning. Initial 

forms of distance learning consisted of one-way audio and video transmissions but 

advances in technology now allow for real time interactivity. Current research in 

interactive videoconferencing has focused on student and teacher perceptions, pedagogy, 

interactions, and transactional distance theory. Most of the work has focused on adults 

and students enrolled in long term courses offered through colleges and universities. 

There has been limited research on distance learning from museums.  No research has 

been found addressing the use of hands-on materials in distance learning. 

 

In the literature review that follows, student and instructor perceptions of 

videoconferencing provide validity for this medium as an instructional tool. An 

examination of the pedagogy reveals several suggestions for best practices in planning 

and delivering classes via videoconferencing. The theme of “interaction” emerges from 

the pedagogy discussion as a primary indicator of successful distance learning classes. 

Michael G. Moore’s Transactional Distance Theory identifies interaction as one piece of 

a framework for identifying videoconferences which engage learners. Finally, the limited 

work available on the use of videoconferencing in the non-formal museums setting are 

examined. 
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What are students’ perceptions of distance learning? 

 

If distance learning is to be an effective teaching tool, then students must be satisfied with 

their experiences in the videoconferencing setting. Courses which fail to engage learners 

are modified or dropped from the catalog because of under-enrollment. Students’ 

satisfaction with the effectiveness of two-way videoconferencing was investigated by 

Fyock and Sutphin (1995) through a structured questionnaire.  The questionnaire had 35 

statements and a six point Likert scale and an open-ended question. It was administered 

to 46 students enrolled in distance learning at six campuses.  In general, students reported 

that they were satisfied with the videoconferencing class. Most agreed that the course 

would help them after graduation although male students agreed more strongly than the 

females. Most students thought the distance learning course was providing a quality 

education and that it was a good addition to the curriculum. The students appeared to be 

proud of being a part of a distance education class, but none of them mentioned it in their 

open-ended answers. When one student was asked to explain this omission she explained 

she did not want other students to perceive her as a “brain” or a “nerd.” The female 

students more strongly agreed with the statement “I would learn better if this course had 

been taught by traditional means.”  In comparing students who were at the remote sites 

with students that were at the home (or originating site), Fyock and Sutphin found no 

noticeable differences in the students’ degree of satisfaction. 

 

Sorensen (1995) assessed the attitudes of community college students enrolled in 

videoconferencing classes and found that the majority of the students were satisfied with 
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the distance learning classes.  She surveyed 210 students enrolled at eight community 

colleges in Iowa. Most of the participants were white women under age 25. The majority 

of the participants said they felt like a part of the class, and would take another course via 

videoconferencing. The most frequent complaint about the distance learning class was 

technical difficulties interfering with the learning process.  Sorensen found that the males 

were more satisfied with the course than the females, and that students over 25 felt a 

greater sense of involvement with the course than those under 25. The students in 

Sorensen’s survey were given an open -ended question about what they liked best about 

the distance learning class. “Interaction with students at other sites” was the most 

frequent response, followed by “experiencing new technology.” 

 

The attitudes and perceptions of 200 distant site and 38 on-site students enrolled in two-

way audio and one-way video teleconferencing courses were examined by Bisciglia and 

Monk-Turner (2002). They found that students who work full-time and attend class at a 

distant site generally had a more favorable attitude towards distance learning and were 

more motivated than the on-site students. Distant site students reported being willing to 

participate in additional distance education classes but were also more likely to feel the 

grading process was not fair. As others have found, this work found more female than 

male students participating in distance education classes. Unlike Sorensen they found the 

females were more satisfied than the males with the course. 

 

Evaluations completed by students taking the same course using three different methods 

of delivery were examined by Stanberry (2000), and revealed satisfaction with the course. 
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The highest satisfaction was reported with the traditional class, the class with the 

facilitator onsite received the next highest satisfaction score and the distance learning 

class with no on-site facilitator received the lowest score. The classes taught via distance 

learning were given a higher score in “instructor has a genuine interest in students” and 

“Feedback on examinations /evaluations of work is provided in a timely manner.” 

Stanberry speculated that perhaps the distance learning sites scored better on these 

measures because of the small class size (36) or because of the intentional effort made to 

know the students by name and work with their problems.  

 

Cavanaugh (2001) performed a meta-analysis on interactive distance education for 929 

students in K-12 academic settings. She examined 19 experimental and quasi-

experimental studies involving all academic areas. She found a small positive effect in 

favor of distance education in all areas except foreign language.  Programs that included 

telecommunications, enhancement to traditional coursework, small groups and short 

programs were found to be more effective than programs with larger groups, using 

videoconferencing over a longer period of time. She suggests “This synthesis supports 

the use of interactive distance education to complement, enhance and expand education 

options because distance education can be expected to result in achievement at least 

comparable to traditional instruction in most academic circumstances.” (p 73). 

 

What are instructors’ perceptions of distance learning? 
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Just as students must be satisfied with their distance learning courses, the instructors have 

to believe that they can teach effectively through this medium. Instructor satisfaction with 

videoconferencing was examined by Baker (2002). He surveyed teachers participating in 

the “Partners Distance Learning Consortium” in Pennsylvania, New York, and New 

Jersey. Baker found that these instructors perceived videoconferencing as an effective 

means to teach high school courses. There was also a strong correlation between teacher 

satisfaction and the amount of training they received for teaching via videoconferencing. 

 

A survey to determine faculty concerns about distance learning in general was sent to 237 

faculty and administrators at the University of Nebraska-Lincoln by Schauer et al. (1998). 

Of those surveyed approximately one-fourth were already engaged in some form of 

distance learning and an additional two-fifths expected to be within three to five years. In 

general the faculty expressed a very strong need for more education on how to create 

interaction, develop materials and applying technologies when teaching from a distance. 

The use of videoconferencing was not specifically addressed but an overall desire for 

more education on how to use emerging technologies was expressed. 

 

Zheng and Smaldino (2002) examined the perceptions of internet-based and 

videoconferencing distance learning for both students and instructors. They surveyed 15 

students and 5 instructors and found that both groups generally found distance learning 

provided a good educational experience. Both technologies overcame limitations of time 

and distance. Students and teachers were frustrated by some of the technology failures 

and also felt a lack of one-to-one interaction between instructor and student. 
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What instructional methods are recommended for use in distance learning? 

 

In 1973, long before the arrival of interactive video conferencing, Moore described the 

need for special preparation of teachers using distance learning 

Since they are to be communicated by non-human devices, programs must be 

carefully prepared, with the teacher’s aims and intentions unambiguously stated, 

and the target population clearly defined, materials well devised, well illustrated, 

and appropriately paced (p.671) 

Although his work addressed distance learning prior to two-way video conferencing, his 

words are confirmed by more recent studies. 

 

The distance learning classroom may look familiar with tables and chairs, and students in 

rows or circles, but many teachers encounter unexpected problems when they try to use 

their traditional teaching methods in videoconferencing. Hsu and Sammons (1998) 

suggested that these problems are a result of missing “border elements” or cues that are 

used in a traditional classroom. During distance learning, it is difficult to read facial 

expressions, and there is a lag time between questions and answers inherent in the 

technology. This means that interactions can be mis-interpreted. A joke might sound like 

an attack or a suggestion might sound like an order. Hsu and Simmons proposed that new 

cues are needed in the distance learning environment. 
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Distance learning educators have found that they cannot simply transfer their lecture style 

course to a distance learning class. Schiller and Mitchell (1993) used nine of the 

“Technical and Further Education Colleges” (TAFE) in South Australia for case studies 

examining the nature of video conferencing. The goal of TAFE was to provide a level of 

videoconferencing that made the technology invisible to the teachers and the students. 

Data were collected by semi-structured interviews with key people and by observations 

of videoconferencing at each of the nine sites. The 104 participants included students and 

teachers with experience in video conferencing, to teachers who were in their first year of 

the program. They found that the students enjoyed the video conferencing class, and that 

the teachers appreciated the decrease in travel time presented by using the technology. 

The only frustrations noted were when the technology failed. Most presentations were 

given in the “talking head” format, and many students felt that the instructors needed to 

learn more about teaching via videoconferencing. Schiller and Mitchell’s major 

conclusion was that videoconferencing requires a different methodology. Several special 

techniques for the distance learning instructor were suggested, including varying the 

presentation style during class and the attempt to maximize interaction between remote 

sites. 

 

Some suggest interactive videoconferencing demands its own instructional planning 

model. Price and Repman (1994) proposed a nine step model which reflects the need to 

identify the course goals, determine the background of the students, develop lesson plans 

and instructional materials and evaluate the program. They reminded us that interactive 

videoconferencing is a very visual medium and the instructors need to adapt their 
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teaching styles to suit that medium. They contended “If a traditional lecture is a poor 

choice of technique in a regular class, it is deadly on Interactive television” (p 8). Ragan 

(1998) also identified five guiding principles and practices for distance learning 

education: Learning Goals and Content Presentation, Interactions, Assessment and 

Measurement, Instructional Media and Tools, and Learner Support Systems and Services. 

His paper is the summary of one of the outcomes of the “Innovations in Distance 

Education” project at Pennsylvania State and Lincoln and Cheney universities. He 

suggested that these principles apply not only to distance education but to traditional 

instruction as well. As the title of the paper suggests “good teaching is good teaching.”  

 

Gant (1998) completed a case study of 3 electronic classrooms including observations, 

focus group interviews and written feedback. He determined ten key factors to a 

successful distance learning program: 1) instructor, 2) site facilitator, 3) electronic 

classroom staff development and training, 4) interaction, 5) correct operations of the 

technology, 6) importance of graphics, 7) student guidebook, 8) need for adequate 

planning time for the instructor, 9) a comprehensive evaluation plan and 10) access to 

training. The instructor was identified as the “key to quality and successful instruction in 

the distance learning classroom.” Gant went on to add “… the instructor needs to develop 

interactive television skills to learn how to promote interactivity” (Gant 1998, Factors/ 

Supporting Strategies: Instructor) 

 

The necessity of student orientation to the distance learning classroom was recognized by 

Bergmann and Raleigh (1998). They suggested that every instructor spend about 30 
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minutes establishing the class expectations. They use the “5 Ps” as a mnemonic for the 

students – patience, persistence, punctuality, presence and participation.  During 

orientation they suggest that the students introduce themselves and become familiar with 

the cameras and microphones. If there are multiple locations involved in the 

videoconference then the sites should interact with each other. They concluded that 

student orientation increases the comfort level in the classroom and helps students 

prepare for participation in a new learning environment. 

 

Stanberry (2000) examined “technology-mediated learning.” She had many suggestions 

for distance learning educators including focusing on creating an environment for 

learning, modifying instructional design and content, listening to feedback from the 

student group and evaluating the course. She said that students who are given the 

opportunity to work in small groups and establish the “norms” for the course are more 

likely to feel comfortable in the distance learning classroom. Stanberry warned 

instructors  to be aware of some of the differences between teaching a traditional class 

and a distance learning class. She pointed out instructors also need to pay special 

attention to the feedback they get from students during the course. This includes paying 

close attention to the body language of the students and trying to identify the cause of any 

problems. 

 

How can a constructivist approach be applied to in distance learning? 
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Constructivist learning has been promoted as an educational reform to support student 

learning and assessment (National Research Council).  Hayden (1999) examined the 

characteristics of videoconferencing which promoted constructivist learning. Thirty-two 

experts, including K-12 educators, videoconferencing users, and educational visionaries 

were given a three part series of questionnaires which were designed to help identify the 

best characteristics of videoconferencing. Hayden found students need to interact with the 

teachers, with each other in the same classroom, and with other students in different 

classrooms. Students benefit by being connected with a location not accessible in the 

classroom (such as a museum).  Students need to be able to guide their learning, and to 

receive immediate feedback for their questions. Students also need to be engaged in an 

authentic learning project which they share via videoconferencing. In 2002, Hayden, 

Hanor, and Harrison identified four themes that promote constructivist learning and 

interactive techniques which emerged from the videoconferencing study. These themes 

are: Connections, Questions, Learning, and Interaction. 

 

Spence, Stubbs and Huber (2000) collaborated to present a graduate course via 

videoconferencing to multiple campuses across North Carolina. Each site had both 

students and an instructor. The course covered environmental science knowledge, 

resources, and teaching strategies.  To help facilitate interactions between the students 

and professors at the differing sites, the course included a Web site and Web forum. The 

design of the course allowed the different locations to serve as the originating site for the 

class. This meant that all sites shared equally in providing the learning experience. The 

instructors planned the presentations together, but implemented their own course 
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assessment. The individual classes were presented in a variety of formats, from guest 

lecture and panel discussions to simulations and water quality testing. A unique addition 

to this course was the opportunity for all participants to meet at a local conference. Both 

the students and the professors found the face-to-face meeting to be a valuable 

component of the course. A list of seven “keys to success” including suggestions for class 

location and layout, use of the camera, ways to facilitate interaction and orientation to the 

technology was generated from the experiences of the faculty involved with this course. 

 

What does “interaction” mean in distance learning? 

 

Effective interaction between the students and the instructor is recognized as an important 

component of a successful distance learning course. Several researchers have focused on 

the value and types of interaction found in videoconferencing. 

 

Barshinger (2002) used the Interactive Experience Model (IEM) proposed by Falk and 

Dierking (1992) to examine interactivity in the distance learning environment. The IEM 

was designed to explain how people learn in an informal setting but can be applied to any 

educational environment. There are three parts to IEM -the Personal Context, the Social 

Context and the Physical Context. These three parts intersect to create the interactive 

experience. The personal context is the background and experiences that the learner 

brings to the situation. For example, students who have participated in distance learning 

classes previously might be more comfortable than students who are novices. The social 

context is created by the interactions the students have with each other, family members, 
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friends and teachers. The physical context includes not only the setting such as the 

classroom, but also the physical materials in that setting. Barshinger elaborated on the 

“divided entity” of the physical context in a distance learning setting. Not only are the 

students interpreting the classroom that they are in, they are also learning from the remote 

site. Barshinger suggested using pre-and post-activities to enhance the learning that takes 

place during a one-time distance learning program from a content provider. 

 

 Many researchers emphasize the need to “optimize interaction” (Jonassen 1996).  This 

includes “…not only the interaction that occurs during the teleconference, but pre-and 

post-conference activities that allow groups to interact as well.” (Jonassen 1996, Same 

Time/Different Place Instruction) Jonassen highlighted four design components for 

teleconferencing suggested by Mavis Monson: humanizing, participation, message style, 

and feedback. Instructors need to find ways to create group rapport, to allow for 

spontaneous interaction between sites, to present information in a memorable way and to 

get feedback from the participants. Dede (1991) agreed with the need for interaction, 

stating “the greater the interactivity of a medium, the more feedback can be 

communicated to motivate and individualize learning: having a friend teach you to ride a 

bike is more effective than watching a videotape on the topic” (p. 147). Interaction is also 

seen as a means of engaging students so that they do not tune out the class like they might 

tune out a regular television show (Reed and Woodruff 1995). 

 

Sorensen and Baylen (1998) examined the interactivity in a graduate research course 

provided by videoconferencing. They found that the students at both the distant site and 
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the “home” site perceived a great deal of interactivity between the instructor and the 

students, or between the students at the same site. There was low interactivity for students 

across sites.  

 

 

“We believe that the importance of interaction when using videoconferencing cannot be 

overemphasized” stated Lehman and Dewey (1998 228). They divided interactive 

activities into five categories: present, personalize, show, participate, and question. They 

used an interactivity guide pyramid developed by Mavis Monson to suggest the amount 

of time that should be spent in interaction. Based on the Food Guide Pyramid, it 

emphasizes personalizing and reaching individuals with active learning and minimizes 

the traditional “one way presentation” of a lecture. Lehman and Dewey also provided 

examples of interactive strategies used by their clients, including a session where Bell 

Labs sent real junction boxes to all sites. The participants could practice their wiring 

skills and the instructor could use the close up camera to monitor their proficiency. This 

use of realia by Bell Labs is one of very few examples of the use of realia during distance 

learning found in any of the research. 

 

 

Interaction takes place during the videoconferencing time, but can also happen before and 

after the class. Collins and Berge (1998) examined the use of web-based threaded 

conferencing as an enhancement of videoconferencing. Prior to the use of the web, the 

instructor required the students to write weekly papers which were submitted with a final 
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project at the end of the semester. Although the teaching methodology always included 

collaboration, it tended to occur within each individual site rather than across all sites. 

The addition of a web based conferencing environment was a successful extension of the 

course. It contributed to the sense of community. Students posted their writing 

assignments on the web so that other students could comment on them. The professor 

was able to read the students’ weekly papers online, rather than waiting for them at the 

end of the semester. Additionally the professor found that the students’ comments and 

critiques on each other’s papers contributed positively to the learning of the group. The 

web-based conferencing also allowed students with different backgrounds to contribute to 

class on equal footing. Non-native English speakers as well as those with speech 

disabilities were able to interact online more actively than they could in the 

videoconferencing classroom. Providing the web-based extension of the 

videoconferencing experience was a successful way to increase interaction and enhance 

student learning. 

 

Roblyer and Ekhaml (2000) proposed a rubric for assessing interactivity in distance 

learning courses. Their rubric is applicable for many types of distance learning, including 

both web-based online courses and interactive videoconferences. Four different 

dimensions are evaluated in the rubric: Social rapport-building activities created by the 

instructor, instructional designs for learning created by the instructor, levels of 

interactivity of the technology and impact of interactivity – changes in learner behaviors. 

An interactive videoconferencing class with opportunities for students to get to know 

each other and work in small groups, which results in the students initiating interactions 
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on a voluntary basis, will score higher than an online course where the student receives 

limited communication from the instructor and never works with other students in the 

class or initiates any interaction. 

 

How do instructor styles impact distance learning? 

 

Focusing on the instructional needs of the students rather than on the technology itself is 

seen as another way to create interaction. Sherry (1996) suggested that “The most 

important factor for successful distance learning is a caring, concerned teacher who is 

confident, experienced, at ease with the equipment, uses the media creatively and 

maintains a high level of interactivity with the students” (p 340). 

 

Comeaux (1995) compared the teaching styles of instructors in two different team-taught 

distance learning classes with similar formats. Through direct observations and  

interviews, she concluded that the instructors with a relaxed style and a teaching 

methodology that emphasized interaction were perceived as more successful.  She found 

these instructors were likely to joke about the problems with the technology thus making 

the students feel more comfortable. The instructors also team taught every class and 

interacted with each other. Students were encouraged to ask questions and student 

comments were incorporated into the course. Additionally the successful teachers moved 

around in the classroom and did not stay behind the podium. The less successful 

instructors took turns teaching class and tended to use a traditional lecture format from 
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behind the desk. They were also more frustrated by the complications of the technology, 

and felt isolated from the remote students. 

 

Wolfe (1998) also recognized the affective component of distance learning. He suggested 

that not every teacher makes a good distance learning instructor. A teacher who usually 

lectures with little student interaction might be a bit boring in a traditional classroom. 

That same style of instruction would be deadly in a distance education setting. As Wolfe 

pointed out, during network news broadcasts the camera angles, video clips and other 

actions change every 10-to-15 seconds.  A static “talking head” would not engage 

learners accustomed to traditional television. Additionally Wolfe gave some specific 

habits for distance learning instructors, such as using clear speech and grammar, allowing 

for wait-time in questions, avoiding distracting habits, and maintaining eye contact 

through the camera. He said “Being aware of and understanding the components of the 

affective domain as it impacts interactive television is crucial to the successful distance 

learning instructor.” (Wolfe 1998, 471). Cyr (1997) refers to some of these same 

considerations in his recommendations for instructors who teach at a distance. He 

acknowledged the need for teachers to be skilled in developing distance education 

courses, including course outlines, study guides, and use of visual materials. He also 

suggested that they are experts in their subject matter and have a good understanding of 

distance learning technologies and delivery systems. The use of the camera was 

highlighted by Trimble (2002). He proposed that instructors need a level of comfort and 

poise in front of the camera as well as skill with the use of the camera in order to be 

effective distance educators. 
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Shin (2002) proposed that interaction basically refers to what is going on between two or 

more people, but that ‘Transactional Presence’ refers to the teacher-learner relationship. 

Shin focused on the student’s need for support and connection with other parties in the 

distance education environment. Shin examined distance learning literature and looked at 

how student-teacher, student-student and student-institution relationships shape 

“Transactional Presence.” This presence is more than an understanding of the 

geographical location of the students and teachers, but also includes the social presence 

of sharing time and support. He suggested that users of distance learning experience a 

sense of presence when they “are oblivious to the mediated nature of their 

communication with others in the media.” (Shin 2002, 124). 

 

How does Transactional Distance Theory relate to distance learning? 

 

Michael G. Moore developed the Transactional Distance Theory (TDT). This theory 

examines the way that pedagogy can create or overcome a separation or “transactional 

distance” experienced by a student. Moore began studying this concept in 1972 just as 

distance learning was being recognized as a component of education (Moore 1973). 

Moore provided a framework of three parts for understanding this theory: dialogue, 

structure and learner autonomy. Dialogue is the interactions between teacher and student. 

Dynamic dialogue is real time and can be initiated by the teacher or the student. Structure 

is the course design. A course taught via videotapes allows for no dialogue between the 

teacher and student. Videotapes do not allow for individual learning styles. A classroom-
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based program can facilitate learning for each individual and provide lots of opportunities 

for dialogue. Learner autonomy increases where there is rigid structure and limited 

dialogue. A student must make her own decisions about what to study and how to learn if 

she is simply watching a videotape or completing an autonomous online course. 

Programs with limited dialogue, rigid structure, and high learner autonomy are 

considered to have a high transactional distance. Programs with a low transactional 

distance provide numerous interactions, have a flexible student-driven structure, and give 

guidance to the learners. 

 

In 1991, Moore reflected on nearly 20 years of looking at distance learning through the 

concept of TDT and wrote “It now appears that transactional distance is a continuous 

rather than discreet variable, a relative rather than an absolute term. In any educational 

program there is some transactional distance, even where learners and teachers meet face 

to face”  (1991, Transactional Distance).  He concludes “What determines the success of 

distance teaching is the extent to which the institution and the individual instructor are 

able to provide the appropriate opportunity for, and quality of, dialogue between teacher 

and learner, as well as appropriately structured learning materials” (1991, concluding 

paragraph). 

 

Several researchers have used TDT to examine specific distance learning programs. 

Atkinson (1999) concluded that distance learning instructors can enhance their course 

through several means. They should facilitate dialogue through the use of a visual realia 

and well designed text. They should use questions that ask students to synthesize 
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information instead of simple closed questions. Instructors can increase student 

participation by using their names, praising their ideas and creating a discussion format. 

Chen and Willits (1998) used TDT to examine the experiences of 121 students 

participating in distance education classes. They determined that dialogue contributed 

positively to learner outcome. The other two parts of TDT did not have a significant 

impact on learner outcome. 

 

Wagner (1997, 1998) examined TDT and expanded upon it to identify the outcomes of 

the interactions rather than who or what were involved in the interactions. She said 

interactions “must change learners” and “must move learners toward an action state of 

goal attainment” (Wagner 1998, 418). Wagner groups interactions into the following 

categories: participation, communication, feedback, elaboration, learner control/self 

regulation, motivation, negotiation, team-building, discovery, exploration, clarification, 

closure. Wagner suggested “The best rule of thumb for effectively designing an 

interactive learning experience – whether it happens to be distance learning, online 

learning or face-to-face, instructor -led learning experiences – is first to consider the 

goals and objectives of a specific experience” (Wagner 1998,420). She promoted using 

interactions as conceptual benchmarks in successful distance learning experiences. 

 

What research has been done on distance learning from museums? 

 

If there is little research on distance learning in traditional education settings, there is 

even less available on distance learning from museums. Barshinger and Ray (1998) 
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examined the use of a  “virtual tour” distance learning program prior to an actual visit to 

the museum. The Children’s Museum of Indianapolis has incorporated constructivist 

theory into their science gallery and they are trying to incorporate this theory into their 

distance learning programs as well. Their distance learning programs are supplemental 

experiences for students and may include the use of real objects. One idea for increasing 

student learning in the museum setting was to use distance learning to reduce the 

“novelty effect.” The novelty effect is the changes in student behaviors and learning 

when confronted with a new learning environment and setting. In an informal setting, the 

novelty effect might interfere with the students’ ability to understand and learn from the 

exhibits. Preliminary findings suggested that videoconferencing prior to an actual visit 

was a good way to reduce the “novelty effect” of the field trip. One unexpected outcome 

was the “novelty effect” of the technology used in the videoconference. The authors 

suggested more studies of the applications of this technology in informal settings.  

 

Silverman and Silverman (1999) presented information on the New York based 

technology and educational consortium called the Educational Enterprise Zone (EEZ). 

They examine the way that technology has made it possible for classrooms to connect 

with a wealth of resources via videoconferencing. They emphasized that these 

partnerships work together to develop effective distance learning activities.  

 

What can be concluded about distance learning from research? 
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In summary, distance learning has shown to be a satisfactory method of content delivery 

for both teachers and students. The effectiveness of distance learning programs is tied to 

the instructional techniques of the presenters and is greatly enhanced by increased 

interaction. This includes interactions between the instructors and the students, the 

students and their classmates, or the students and students at remote sites. Although some 

of these findings have direct implications for videoconferencing by museums, there is 

little research on aspects directly related to museums. Specifically one might question 

how the use of realia, a trademark of education in a museum setting, impacts distance 

learning. 
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The Use of Realia in distance learning classes from the North Carolina Museum of 

Natural Sciences 

 

 “I have never been so close to a flying squirrel before.” replied the student when asked 

about her favorite part of the class taught by the instructor from the North Carolina 

Museum of Natural Sciences. This is not an unusual response to a Museum program with 

live animals, unless you consider that the student was really more than 200 miles away in 

a high school classroom and had been participating in the class via videoconferencing. 

 

Like students in most classes offered by the Museum, this student used real materials 

during the program. She worked in groups with her classmates to make observations of 

the objects and shared her new knowledge about these things with the rest of her class. 

The primary difference between this class and one at the Museum was that the museum 

instructor was only present on the monitor in the classroom. 

 

Background 

Museums are based on collections of objects, or realia. “Realia” is a classic term in 

education meaning “objects, as coins, tools, etc., used by a teacher to illustrate everyday 

living, or things that are real.” (Stein, 1967, 1196) From dinosaur bones and antique 

chairs to early computers and genomics labs, museums allow the public to learn through 

the study of objects. For years, museums have been practicing some form of “distance 

learning” as part of their outreach programs, where staff members bring materials to 

remote locations. Some museums have provided boxes of materials for teachers to use in 
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their classrooms, reached out to the public via television and radio programs or sent 

packets of materials to individuals at home.  

 

History of Videoconferencing 

The arrival of the World Wide Web provided a new vehicle to reach out beyond the walls 

of the museum. In the 2002 survey of 136 museums, 23% worldwide and 21% in the 

United States said they offered “virtual visits” (ASTC Sourcebook of Science Center 

Statistics). Virtual visits can include web interactions, videoconferencing, CD ROMs, etc. 

It was not clear what percentage of these virtual visits is videoconferencing.  

  

Interactive videoconferencing is becoming a common component of museum education 

and outreach.  Interactive videoconferencing allows museums to reach distant audiences 

without investing time and money into travel. Although the typical videoconferencing 

class involves a presenter showing objects and animals to the audience, museums can 

greatly enhance their programs by sending hands-on objects for the participants to use 

during the program.  

 

Interactive videoconferencing is a fairly new form of distance learning. Past studies of 

distance learning have compared traditional “face-to-face” classrooms with one-way 

video and/or audio transmissions, much like those provided by satellite. Current research 

on interactive videoconferencing has focused on the technological issues and the 

identification of best instructional practices for distance learning educators. Student and 

staff satisfaction with distance learning has been addressed as well. A search of the 
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literature has not located any research on the use of realia in distance learning from 

museums.  

 

Purpose: 

The purpose of this instrumental case study, The Use of Realia in Distance Learning from 

Museums, is to describe student use and perceptions of realia in distance learning from 

the North Carolina Museum of Natural Sciences. For this study, realia is defined as all of 

the real objects shipped to the remote sites; distance learning means two-way interactive 

real time videoconferencing. This research is needed to understand how the use of hands-

on materials can contribute to distance learning experiences. 

 

Setting  

The North Carolina Museum of Natural Sciences has an interactive videoconferencing 

facility called “Windows on the World.”  The room is made almost entirely of windows 

so that it looks like a glassed-in sunroom. This design allows visitors to observe the 

classes from the outside. Additionally, the multimedia technician’s space is clearly 

visible from both inside and outside of the room, helping to dispel some of the “mystery” 

around videoconferencing technology.  

 

The presentation table is equipped with a “close up” camera that allows the viewer to see 

a large image of the objects, animals or print materials. The Museum uses the brand 

called a “VizCam.” There is a large screen behind the presenter where the image 

broadcast from the remote class can be projected, and visitor looking into Windows on 
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the World can see the remote students. The Museum educator watches the remote 

students in a monitor mounted on the wall across from her. Directly underneath the 

monitor is a camera. The camera is placed there so that when the instructor is looking at 

the students in the monitor, she is also able to look directly into the camera. This gives 

the students at the remote location the sense that the instructor is looking directly at them. 

An additional camera, placed in the front corner of the room, provides a view of the 

Mountains to Sea exhibit or a view back into the Windows on the World space. During 

the programs, the educator wears a wireless microphone, allowing free movement around 

the presentation space.  

 

History of Videoconferencing from the Museum 

The Museum began using videoconferencing technology in 1996 after presenting a 

wetlands program via distance learning during a teacher workshop offered through the 

North Carolina School of Science and Mathematics (NCSSM). This initial workshop not 

only included shipping materials to the remote site, the teachers were also given time “off 

camera” to go sample a wetlands close to their site. The success of this workshop led to 

an invitation to start providing programs for students from the distance learning facility at 

the NCSSM. Concurrently, the Museum was developing a new building. The success of 

the distance learning offerings from the NCSSM provided the impetus to integrate 

videoconferencing into the new Museum building. The Museum chose to provide 

videoconferencing programs through the statewide “North Carolina Information 

Highway” or NCIH. In April 2000, the first distance learning program was given from 

Windows on the World during the Museum’s grand opening. 
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Distance Learning at the North Carolina Museum of Natural Sciences 

Distance learning classes for elementary through high school students are presented by 

the North Carolina Museum of Natural Sciences when requested by a teacher. Specific 

curriculum correlated programs can be provided during one hour time slots throughout 

the day.  Approximately three videoconferencing classes for students are held each week 

during the school year. The majority of the participants are students in grades 1 through 5 

although other grade levels have participated as well. The Museum also provides 

programs for teachers, early childhood educators, and special organized groups such as 

scout troops or senior citizen groups. All of the videoconferencing programs include the 

use of realia for the participants. 

 

Typically, a classroom teacher contacts the Museum to find out what programs are 

available. The Museum staff person works with the site coordinator at a nearby 

videoconferencing site to schedule the program. Usually the closest site is a local high 

school, although there are locations in community colleges, universities, and government 

buildings. Materials are shipped to the site before the videoconference. They are shipped 

to the site, rather than to the classroom teacher, because numerous classes might use them 

before the materials are returned to the Museum.  
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Methodology: 

Qualitative research involves studying things in their normal setting and not modifying or 

experimenting with the situation. Qualitative research examines a social or human matter 

and draws conclusions based on observations. There are several types of qualitative 

research including biography, phenomenology, ethnography, grounded theory, and case 

study. 

 

Creswell (1998) proposed several variations of case studies and explained them in detail. 

Intrinsic case studies examine a particular or unique case. Collective case studies 

consider many cases that share a common theme. An instrumental case study is used to 

highlight or describe a particular issue. This includes a specific “case” bounded by time 

or place and rich in context. Instrumental case studies may consist of one specific 

example, or as in this research, a group of examples reflecting the issue. In general, case 

studies include multiple sources of information, such as interviews, videotapes, and 

surveys. The researcher attempts to find themes running throughout these sources, and 

uses the themes to make assertions about the case.   

 

This research fits into the tradition of an instrumental case study because it focuses on a 

specific issue, the use of realia in distance learning. The six classes chosen for this study 

experienced very similar programs during a specific length of time. The classes were 

videotaped (as are most of the classes taught via videoconferencing). This provides a 

record of what actually occurred during the programs. Surveys completed by the students 
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and teachers after the distance learning class were used to gain more information about 

the use of realia in videoconferencing. The surveys complement the observations of the 

videotapes. 

 

Outline of a videoconference session 

 

Videoconferences from the museum follow the same basic format although they cover 

many subject areas. This format is based upon the underlying philosophy that in order to 

learn, people need to have an experience with a real object and a chance to reflect upon 

that experience. The videoconferences are also designed to help participants feel 

comfortable using the technology during class.  

1. General introduction 

2. Entire class Brainstorming activity to become comfortable with technology 

3. Group work with objects 

4. Group presentations 

5.Observations of live animal 

6. Reflection on experience 

 

The Participants 

Six videoconferencing classes from the North Carolina Museum of Natural Sciences 

were chosen for this study. These classes were selected because they participated in 

distance learning using realia, they completed the surveys and returned them to the 

Museum, and I could easily access the program videotapes. Taken as a group, these 
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classes fit into the tradition of an instrumental case study because realia was used by the 

students in all of them. 

 

Six classes included more than 110 students and their teachers in grades three through 

five from across North Carolina in rural, suburban, and urban schools served as the basis 

for this study. Three of the classes participated in the “Animal Tracks and Signs” 

program and three participated in the “Coastal Carolina” program. In all cases, the 

videoconferencing class was a supplement to the science curriculum.  

 

The Videotapes 

Videoconferencing classes are routinely recorded for future use as training tools and for 

program evaluation. I watched the videotapes of the six selected classes to examine 

student behaviors and interactions with the real objects. I noted the kinds of behaviors the 

students exhibited during the entire class. Descriptions and quotations from the 

interaction between the instructors and the students, the types of dialogue that took place 

based on the real objects, and the answers that the students provided when asked about 

their favorite part of class were recorded.  

 

The Surveys 

Additionally students and teachers were asked to complete surveys about their 

experiences in order to understand how students used and perceived realia in their 

distance learning classes. Surveys allowed for input from the entire class and the teacher. 

They served as a way to get feedback from every student. Some students feel more 
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comfortable expressing their opinions on paper than they do on camera. The surveys used 

a five point Likert scale and an open-ended question. These were sent to the distance 

learning site prior to the class, with a pre-printed program title, date and time. Upon 

return to the Museum, the surveys were matched to the corresponding videotape of the 

class. Comparisons were made between the comments made during the class and the 

answers provided on the surveys completed after class. The surveys were completely 

anonymous and voluntary. Several classes beyond these six received the surveys but did 

not return them. Data from the survey were summarized and answers to the open-ended 

questions were categorized into major groups such as: live animal, realia, technology, 

group work, and other.  

 

Results  

The results are presented in three parts. The first is a videoconference narrative, which is 

a synthesis of the six videoconferencing programs. This is a compilation of a typical 

program with responses paraphrased from observations recorded while watching the 

classes. It gives an in-depth description of the program and how the students used the 

realia. The second part of the results examines the six videotapes in more detail. This 

section includes quotations from the participants and summaries of the types of answers 

given at the end of class. The third part of the results presents the supplementary 

information from surveys given to the students and teachers after the class. The answers 

to the open-ended questions on the survey are difficult to put in perspective without 

knowing what occurs during the program. The videoconference narrative is presented 
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first because it serves as a framework for understanding the details of the videotapes and 

the responses to the survey. 

 

A Synthesis Narrative: 

 
Wearing my bright blue short-sleeved shirt with the Museum logo on it, I head 
downstairs about 20 minutes before the “Animal Tracks and Signs” 
videoconference class is due to start. After stopping by the animal care room to 
pick up the flying squirrel in a clear plastic cage, I walk into Windows on the 
World. I bring the confirmation sheet from the NCIH with me to make certain I 
know the site with which we will connect. The request form says there will be 20 
third grade students in the class today from a county about two hours away. 
From one of the cabinets built into the wall behind the presentation desk, I pull 
out the box of presenter materials. These materials include the same items that 
have been shipped for the students to have at their site: a goldenrod ball gall, nuts 
and pine cones chewed by a squirrel, plaster casts of a deer track and a  raccoon 
track, and some rubber deer scat. Additional back up material (a beaver skull and 
chips of wood chewed by a beaver) is included in the box in case the class moves 
quickly. There is also a separate bag of  “clues.” This includes a footprint on a 
piece of paper, a Pokémon Card, a chewing gum wrapper, and a toy kazoo from a 
kid’s meal at a fast food restaurant. I clip my microphone to the collar of my shirt, 
and check the batteries, before attaching the power source to my back pocket.  

 
The VizCam, which provides close-up views of objects, needs to be adjusted. 
Different people use the Windows on the World Space to present many kinds of 
programs. Each presenter has to position the camera before our class. I place the 
plaster cast of the track under the camera, and adjust the lens so that the object is 
in focus and right side up in the monitor. After focusing the camera, I remove the 
plaster cast. About five minutes before the class, the multimedia specialist arrives. 
He focuses and zooms the camera mounted on the back wall so that the students 
will see a tight image of me from the waist up. He then directs the front camera 
into the Mountains to Sea gallery and focuses on the waterfall running down 
rocks in the back of the gallery. The “picture in a picture” feature is activated. 
This allows me to see the outgoing image of myself inside a small box, within the 
larger incoming image of the students in the remote location.  I check to make 
certain I am standing in the middle of the screen. When everything is set, the 
multimedia specialist uses the computer to dial up the NCIH.  

 
After the connection is established, I watch the students come into their 
videoconferencing room. They have taken a short bus ride from their elementary 
school to the high school NCIH site. The videoconferencing room has four rows 
of tables, and chairs on rollers that appear just a little too big for the students. 
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Most of the kids take off their jackets and hang them on the backs of their chairs. 
Inset in the tables are clear glass openings that allow the students to look down on 
individual computer monitors. I do not use those monitors during my programs, 
but the kids are distracted by them when they sit down. At each place, the site 
coordinator has put down a laminated 8x11 piece of paper with a number on it. 
Each child has a different number. I use the numbers to identify the students when 
they raise their hands because I do not know the names of the students.  

 
The site coordinator welcomes the students to the high school and points out the 
large monitor in the front of the room and the smaller one in the back of the room. 
While she is giving her introduction, the students can see visitors walking in front 
of the waterfall in the Mountains to Sea exhibit.  The site coordinator also shows 
the students the locations of the microphones. The microphones hang from wires 
overhead, so the kids look up to see where she is pointing. She explains that even 
though the microphones are spread throughout the room, there are still places 
where these do not pick up sounds very well. The site coordinator steps out of 
view and to the location where she runs the program. The classroom teacher grabs 
a chair and sits next to the wall. Holding their chins in their hands, or leaning back 
with their arms folded, the students look ready to sit back and watch a show, such 
as they might see on television. (NOTE: Student behavior suggests disinterest) 

 
“Welcome to the North Carolina Museum of Natural Sciences, and to the North 
Carolina Information Highway. My name is Liz Baird and I am the Coordinator 
of Student Outreach and Distance Learning." I scan the audience and observe the 
students watching the monitor. They appear to be uncertain of what is coming 
next because they look at each other or towards their teacher instead of 
responding to me. (NOTE: Student behavior indicates uncertainty) Quickly, I go 
over the goals of the program and then set the stage for the first activity.  

 
I ask the kids to imagine they have discovered someone has been in their 
classroom, but the mystery person has left some clues behind. I pick up the bag of  
“clues” and pull out the footprint. When asked if anyone can recognize it, a few 
students tentatively raise their hands. I wait a moment and then call on a girl in 
the middle of the room. She identifies it as a footprint. I wonder aloud “Hmm, is 
this bigger or smaller than your foot? Let’s see if we can figure it out. Lean over 
and look at the bottom of your shoe and compare it to this footprint.” As the kids 
lean over, I pull my shoe off and place it on the desk next to the print, and make a 
joke about how lucky we are that this is not “smellivision,” After everyone has 
had a moment to look at their shoe, I ask the kids to indicate their shoe size 
through a poll. I tell them to give a “thumbs up sign” if their shoe is bigger than 
the one on the paper. About half of the class signals “thumbs up.” Another half of 
the class gives a “thumbs up” when asked if their foot was the same size. Only 
three students indicate that their footprint is smaller than the one on the paper. 
(NOTE: Student participation in activity suggests acceptance of me as the 
“teacher,” increasing comfort with the media, and more engagement) I tell the 
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students that I use the “thumbs up” sign because I cannot hear everyone through 
the microphones, but I can see everyone simultaneously.  

 
The next clue revealed is a plastic bear-shaped kazoo. When I ask the students if 
they can identify it, more hands are raised than during the identification of the 
first object. (Note: More students demonstrate comfort through participation) I 
call on a different student towards the back, who recognizes it as a toy from a fast 
food chain. I demonstrate the toy by humming a few bars of Happy Birthday. The 
Pokémon card appears next. The students squeal and frantically raise their hands 
to identify the clue. The VizCam gives a close up view so they can identify the 
creature pictured on the card. The last clue revealed is a chewing gum wrapper. 
After a student in the middle of the room identifies it, I ask the kids if they are 
allowed to chew gum in school. The response is a resounding “No.” 

 
The students appear to have become more comfortable with the camera. They are 
no longer leaning back with folded arms, but rather appear to be leaning towards 
me in the monitor. (NOTE: Student body language suggests engagement) The 
number of students responding to the questions has increased although there are 
still three or four students who appear hesitant to raise their hands. I ask the kids 
to think about the clues, and try to describe the person that might have left those 
objects behind. I prompt them with questions such as “Do you think it was left by 
a boy or a girl?” and “What do you think this person might like to do or eat?” 
Almost immediately, hands go up in the air. (NOTE: Immediate responses 
suggest engagement) One girls says, “I think he is a boy” and I ask “Why.” She 
responds, “Because boys like Pokémon cards more than girls.” Another student 
says, “This person likes to play music.” When asked why, he responds “Because 
of the kazoo.” I prompt more discussion by asking, “How old do you think this 
person might be?” One boy says he thinks the mystery person is older than him 
because of the gum wrapper. He says that older kids chew gum. Another student 
contradicts him and says “But the shoes were too small.” As the students describe 
their images of the mystery person, I put the corresponding objects under the 
VizCam. 

 
When the students have used all of the clues in describing the mystery person, I 
tell them that the mystery person was modeled after my son. He was in first grade 
when he stepped in paint and put a footprint on the paper. He liked to eat kids’ 
meals at fast food restaurants and play Pokémon, so I took these items from his 
room. Sometimes he would chew gum after school, so the gum wrapper was 
included. Through the microphones, I hear a few students whisper, “I told you 
so,” and “I knew it!” as I describe my son. (NOTE: Student responses suggest that 
they had made predictions) 

 
I then tell the students that they need to use the same thinking skills to figure out 
what animals left some clues behind. I ask the teacher to divide the kids into four 
groups, and then to hand each group a bag of materials. I suggest that the students 
sitting in the first and third row can simply turn their chairs around and work with 
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the students sitting in the second and fourth rows. Although this means I cannot 
see their faces, the students can still see me in the monitor in the back of the 
room. 

 
I ask the students what it means to make an observation. A few hands go up. The 
first student says, “It is when you look at something.” Another adds, “you got to 
look closely, like at its shape.”  I point out that you can use all of your senses 
(except in this case, taste) to make observations. I remind them to feel, listen to, 
smell, and look at their objects.  
 
The students take their objects out of their bag. Each group has something 
different (goldenrod ball gall, plaster casts of tracks, rubber scat, or nuts and 
pinecones chewed by a squirrel). I tell them to hand their objects around within 
their group so that everyone has a chance to hold it and say an observation aloud. 
The teacher moves between the groups, and stops to correct a girl who does not 
want to pass the object. When I look around the room, I see the students standing 
up and leaning across the desktop with their group. (NOTE: Students completely 
engaged with the objects) With half of the class facing away from me, my view is 
almost completely the backsides of their jeans. Luckily, through the microphones 
I can hear snippets of conversations. I hear laughter and “No, you touch it” and 
know that the group with the artificial scat is not certain that it is fake. I hear one 
child say with confidence “I know this is a deer track because I have been out 
with my dad.”  The nutshells have a hand lens with them, and I watch as the 
students figure out how to use the lens. At first, they hold the lens at arms length 
and try to squint with one eye through the space. After a few minutes, they figure 
out to hold the lens close to their eye, and the chewed nuts close to the lens. The 
group with the goldenrod ball gall taps it on the tabletop and tries to scratch the 
outside of the gall. Even the teacher appears to be a bit perplexed by the gall. 
(NOTE: Teacher behavior indicates engagement with objects as well – teacher 
has moved from chair against wall to interact with the students) 

 
After a few minutes, I ask the students to give me a “thumbs up” or “thumbs 
down” sign to indicate whether everyone has had a chance to hold the object and 
make an observation. The class gives a thumbs up, so I tell them to get the sheet 
with questions and the reference materials out of their bags. I indicate that they 
should use the reference materials and their own observations to answer the 
questions. (NOTE: Response from entire class suggests all students are 
participating)The teacher circulates to each of the groups and helps with some of 
the more difficult vocabulary words in the reference materials.  

 
The questions each group has are specific to the object and the reference material 
is simplified to help the students find the answer in the limited amount of class 
time. For example, the questions with the plaster casts of the tracks ask the 
students to count the number of toes, estimate the length, and to see if they can 
find toenails in the track. I hear the students counting the toes, and debating 
whether something is a “toe” or a “thumb.” The reference material includes 
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drawings of about 15 animal tracks, and information about the size, shape and key 
features of the track. The students start comparing the track to the reference 
material and discussing whether it looks more like a raccoon track or an opossum 
track. One person in the group with the goldenrod ball gall reads the reference 
material to her group. I hear the phrase “ a small spotted-wing fly” which is used 
in the description, and know that they are figuring out what created the gall. The 
group with the rubber scat is comparing the fake scat to the photos in their 
materials. Like scientists in the field, they describe the shape of the scat (oval, 
“like beans”) as they look at the pictures. The group with the chewed nuts and 
pinecones reads about the teeth marks they might find, and brings out the hand 
lens again. (NOTE: Student behaviors suggest use of science skills and 
accumulation of new knowledge) 

 
After a few minutes, I check in with the “thumbs up” question to see how they are 
doing with their questions. Two groups give a “thumbs up” and two give a 
“thumbs down.”(NOTE: Students give “thumbs down” which suggests that they 
want to spend more time working with their objects.) I tell them that when they 
finish answering their questions, they need to choose someone to speak for their 
group. They should plan what they want to tell their class about their object, and 
figure out who is going to hold it for everyone to see.  

 
When it appears that every group has answered the questions and chosen someone 
to speak for the group, I ask if there is any team ready to present. The team with 
the track volunteers to go first. The entire group stands up and one girl holds up 
their two tracks. She immediately identifies the deer track and says that another 
student knew what it was. She points out the number of toes on the other track. 
She says, “At first we thought it was something different, like a dog and then a cat 
and maybe an opossum, but then it matched best with the raccoon.” (NOTE: 
Students demonstrates metacognition when explaining process by which they 
made their decision) While she presents, I put my matching plaster casts under the 
VizCam so the entire class can see them. At the end of the presentation, I ask the 
class to give a “round of applause” for the group. 

 
The group with the scat stands up giggling. I put the matching scat under the 
VizCam. The class responds with various noises of disgust until one member of 
the team points out that it is fake. He says, “ a white tail deer left this behind and 
it looks like the picture. We knew it wasn’t opossum because there are more kinds 
of opossum scat and this looks like jelly beans.” I ask if there was any other scat 
that they thought matched and he responds “rabbit.” When asked how they 
figured it out it was not rabbit, he describes that the rabbit droppings are round 
and the deer scat is like jellybeans. Again, we clap for the team. (NOTE: Again 
students explain how they arrived at their answer) 

 
Next, the goldenrod ball gall is presented. The spokesperson for the group says 
that she has never seen it before, and at first, they thought it was wood. They 
thought a hole they found might be from a woodpecker. They found out that the 

 41



gall was on Goldenrod and it was made “by a small spotted-winged fly.” (NOTE: 
Students demonstrate new knowledge from observation of object and use of 
reference materials) They concluded that the hole they found was where the fly 
came out. I explain that they are correct; the fly came out of the hole. I put the gall 
under the camera and rotate it so that the small hole is visible. I ask the kids if this 
is what the hole looked like on their gall and they indicate that it matches. I then 
summarize the life history of the fly, telling them it began when an adult fly laid 
an egg on the stem of the goldenrod. The goldenrod reacted by forming the gall. 
When the egg hatched, the larva chewed a tunnel to the outside of the gall, and 
then crawled back in before becoming a pupa. When the adult emerged from the 
pupa it had to crawl through the tunnel made by the larva, and then it used an 
inflatable pouch on the top of its head to break out of the gall. I suggest the 
students look on their school grounds for these galls. I point out that their 
prediction that it was a woodpecker hole was not far off because woodpeckers 
will drill holes in galls to get out the fly larvae. The team gets a round of applause 
from the class. 

 
Finally, the group with the chewed nuts and pinecones presents their objects. Two 
students hold up the pinecone and nuts while a third talks. He describes how they 
found small tooth marks on the edges of the nuts and that they think it was from a 
chipmunk or a squirrel. Then he says that a gray squirrel ate the chewed pinecone. 
I ask why a squirrel would want to eat a pinecone. He thinks about it and then 
guesses that the squirrel was eating the wood. I ask, “Why do pine trees have 
pinecones? What are they for?”  He looks perplexed so I ask “Well, what about 
the acorns? Why do oak trees have acorns?” He responds, “to grow into new 
trees.” I follow with “So what does that make you think about why trees have 
pinecones?” and he responds questioningly “to grow trees?”  “Yes,” I say and 
place the chewed pinecone under the camera “Pinecones have seeds, and if you 
look closely you can see where the seeds were tucked into the pinecone. So why 
did the squirrel eat the pinecone?” “He responds confidently “to get the seeds” 
and picks up the hand lens to look at the spaces on the pinecone. (NOTE: 
Interaction and knowledge reinforced by follow-up with realia)We give the last 
group a round of applause and I ask everyone to put their objects and reference 
materials back into the bags, and then if they are one of the students looking at the 
monitor in the back of the room, to turn around and face me again. 

 
When everyone is settled, I bring out the clear plastic container in which the 
squirrel is sleeping. The animal is curled up in an old towel, and I use the VizCam 
to focus on it. I ask the students to make some observations while it is still asleep. 
One student says, “It looks soft.” Another says, “It is small and gray.” As I 
carefully wake the flying squirrel, I hear “Oohs” and “Aahs” and “oh how cute” 
coming from the classroom. The squirrel is rather frisky. I carefully hold it so that 
it is looking directly into the VizCam. The camera allows the students to see 
minute details of the animal, such as fingernails, eyelashes, and teeth. They 
comment on its small size and squirrel-like appearance, and eventually ask if it is 
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a flying squirrel. (NOTE: VizCam provides a close-up view to entire class – 
perhaps even better than in person) 

 
Once its identity is confirmed, I ask the students “What do you notice about this 
animal? I respond to each observation with “Why would that be an advantage for 
this animal.” For example, one student says “It has big eyes” and I ask, “Why is 
this an advantage for this animal?” She responds, “ to help it see.” I ask her why 
she thinks it needs such big eyes and she guesses to avoid predators. I agree, but 
then ask why its eyes are so big compared to its body. She tentatively says, “to 
come out at night?” I confirm that it is a nocturnal animal. I ask what else they 
notice about the animal, and someone points out that it is gray and brown on the 
back and white underneath. Again, I follow up with “why might this be an 
advantage?” The student says camouflage, and after I concur, I ask, “what does it 
blend in with?” He points out that the gray and brown lets the squirrel blend in 
with bark on trees. I add that the white belly also lets it blend in with the bright 
sky at night. I explain that from the ground, the sky is brighter than the ground, so 
light colored objects against the sky blend in better than dark colored ones. Other 
students continue to make observations of its fingernails, whiskers, tail, and teeth. 
The kids want to know if it is just a baby because it is so small but I explain it is 
full grown. I ask the students if “flying squirrels can really fly?” They say no, and 
I carefully show the students the patagium, or flaps of skin on its sides, that allow 
it to glide from tree to tree. Through questions and answers, I share the natural 
history of the animal. (NOTE: Student observations demonstrate interest in 
animal.) 
 
During this discussion, the flying squirrel has gotten tired of being held, and it 
scampers down the front of my shirt. The kids laugh, and I hold the squirrel inside 
my shirt for a few minutes to let it calm down. I ask the students how they might 
be able to tell if there was a flying squirrel in their yard or on their school 
grounds. They use the knowledge they gained from their group work with the 
objects to make some good predictions, including looking for chewed nutshells, 
claw marks and nest cavities in trees, or scat on the ground. I carefully remove the 
squirrel from my shirt and place it back into its plastic cage. (NOTE: Students 
relate previous experience with realia to current observations of live animal.) 

 
As I put the squirrel back into its container, I ask the students to turn to someone 
sitting next to them and talk about their highlight from the class. I explain the 
question more completely, saying, “When you get home, someone is going to ask 
you what you did today. What would you tell them about our time together?” The 
students talk for a few minutes, and then I ask if anyone is willing to share their 
highlight with me. I call on a student who has not said very much on camera. He 
says he liked the flying squirrel. Another with her hand up says, “How a flying 
squirrel really doesn’t fly.” “I think the highlight for me would be how a squirrel 
would rip off the outside of the pinecone and eat the seeds inside,” says a student 
from the group that had the pinecone. Another girl says, “I tell my mom we got to 
see the stuff in the bags.” (NOTE: Student highlights indicate strong engagement 
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with materials and live animal and little awareness of technology.) I acknowledge 
all of the highlights and keep the comments brief so that every student with a 
hand up has a chance to say something. I remind the teacher to complete the 
evaluation form and send it back to me. Then I ask the students to wave and 
whisper “goodbye” with me. I ask for whispers because if they all used normal 
voices it would be deafening in Windows on the World. “I look forward to seeing 
you all here at the Museum or on the Information Highway” I tell them while 
waving goodbye. After the camera is turned off at the Museum, I can still see and 
hear the students as they put on their jackets and get ready to board the bus back 
to their school. I listen to their comments as they walk out and hear a request to 
“do this again.”  

 

 

Results observed from the videotapes 

The synthesis narration of a videoconference provides a good example of a typical class. 

It is a compilation of many classes. However there are some specific incidents from the 

videotapes that help elucidate the narrative.   

 

The videotapes revealed some typical sequential student behaviors during the distance 

learning classes. These behaviors were consistent across the six classes of the study. 

Initially, the students sat with their arms folded or their chins in their hands. The body 

language indicated that the students were not engaged. The students’ tendencies to look at 

each other or their teacher suggested that they were uncertain about the technology and 

the program. After the whole class brainstorming activities (such as the use of clues left 

by a mystery person), the students appeared to be more relaxed and to understand that 

this was similar to a traditional class. They also accepted me as their teacher for the 

program because they looked at me on the monitor for instructions rather than at their 

classroom teacher. 
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When the students were divided into teams and given realia, their body language and 

behaviors suggested a shift towards more engagement. For example, during the beginning 

of a class I noted “Nineteen kids sitting in rows on folding chairs with arms crossed and 

leaning back.” Later this was my description: “groups get materials – looking at objects. 

Lots of discussion, kids using hand lenses, comparing objects to reference materials”  

 

While using the realia, students were likely to be clustered with their group and the 

objects. The students receive instructions to pass the materials around so that everyone 

can hold the object and make an observation. The students tended to follow these 

instructions and could be seen passing the materials around to all of the members of the 

group.   Students were observed working together. One child would have the reference 

material and could be seen pointing out information for the rest of the group. 

 

 It is difficult to read facial expressions on the videotapes because the camera shows the 

entire class at one time, but the body language indicated engagement with the materials 

and each other.  Students not only shared the realia, they also helped each other figure out 

how to use the hand lens or estimate the length of an object. Although it is not possible to 

hear the discussions clearly, the students appeared to be on task and talking about the 

objects in ways beneficial to group learning. Phrases such as “it looks like….” or “I think 

it is…” were frequently heard. At times, it appeared that the teachers were learning 

alongside their students. The teachers could be seen using the reference materials and 

observing along with the students. During one of the Coastal Carolina classes, I noted 

“the groups were so focused on their work that they ignored me (the presenter) when I 
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wanted to give them further instructions. I had to wave my arms to get them to look at the 

monitor.” 

 

During the six classes, the majority of the students are seen on-task working with their 

groups. Like any setting however, there were occasionally students who appeared to be 

off-task and could be seen watching visitors in the Museum through the monitor or 

failing to pass around the objects to the rest of the class. Most of the time the classroom 

teacher simply walked over to the student and directed their attentions back to the 

activity. 

 

The students are asked to present their object to the rest of the class. Usually they were 

seen negotiating to be the presenter although sometimes the teacher would choose for the 

group. As they show their classmates their objects, I put the same object under the 

VizCam at the Museum. This means that the students in the classroom can see both the 

object in their room and the object with me. The students are usually confident in their 

identifications. The group members are quick to add their knowledge to the presentation 

if their presenter stumbles over the facts. The students are willing to share the process 

they used to figure out the identity of their object. For example, a student described why 

her group knew their plaster cast of animal track was a deer.  “We knew it was a deer and 

not a moose because a moose is much bigger – 7 inches long and 5 inches wide – so we 

knew it was a deer.” They had obviously used the reference material and applied their 

knowledge to the plaster cast of the track. A student in a Coastal Carolina class compared 

the two whelk shells, saying “This one has spikes on the top and this one is more smooth 
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so this one (holding up the first one) has more defenses than the other one.” That group 

had used their observations to draw conclusions about the natural history of the animal. 

During another class, a student described the pair of whelks and whelk egg cases this way 

“This is eggs. If you shake it, stuff comes out. You can hear stuff. It is about 4 inches 

long and broken up. This (the whelk) is round. The top is bumpy and inside is soft. It is 

brown; light blue, and purple and about 8 inches. The other one don’t (sic) have blue in it 

and is six inches.” This thorough description indicates the level of interaction with the 

object. It is difficult to imagine a student giving such a complete description of the 

whelks and eggs if she had only seen it on the monitor. 

 

After the students have interacted with the realia, the instructor brings out a live animal. 

The question and answer strategy used by the instructor takes advantage of the interactive 

nature of videoconferencing. The standard opening question about the animal is “what do 

you notice about the animal?” The students, who are now comfortable with the 

technology, raise their hands to point out things they notice. The instructor then asks the 

student “why do you think its an advantage for the animal to have that characteristic?” 

and the student answers. The interaction progresses to more of a discussion with both and 

instructor and the student asking questions. During one Animal Tracks and Signs class, 

the students observed a rabbit. They noticed the toenails on the front feet and asked if the 

rabbit had toenails on the back feet. The instructor held up the rabbit so that the back feet 

were clearly visible. The students immediately observed that the back feet were much 

bigger than the front feet and asked why. Instead of answering immediately, the 

instructor asked the students to make their own predictions. Several students responded 
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with justifications, including one boy who related the rabbit to a Snowshoe Hare and said 

“the back feet would be good for running in the snow.” This prompted another student to 

conclude, “Bigger feet must be good for running.”  

 

An alligator is usually used during the Coastal Carolina class, and it elicits a tremendous 

amount of discussion. The students usually notice the light stripes and blotches on the 

young alligator’s back. The kids quickly say that the alligator is camouflaged. When 

asked “Camouflaged with what?” the students need more discussion to figure out that 

alligators live primarily in and around water, and that the pattern on their backs looks like 

light reflecting off of water. The VizCam also allows the entire class to see some small 

details that would be nearly impossible to see in a traditional classroom. When the 

students comment on the alligator eyes, the instructor uses the VizCam to show the 

nictitating membrane on the eye. 

 

At the end of each program, the students are asked to think about “what they would tell 

someone about the class.” This is a way for the students to reflect on the experience. The 

responses from the six classes in the study focused primarily on two parts of the program 

– the realia and the live animal. Out of the thirty-two responses (during the six classes) to 

the question, fifteen students mentioned the live animal (47%), and fourteen talked about 

their hands-on objects (44%). One student talked about something new he had learned in 

general, and two students mentioned using the microphones. Most of the responses about 

the live animal identified a new learning, such as a student who said, “I liked seeing the 

rabbit because I did not know that the back feet don’t look like the front feet.”  When 
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describing the real objects the kids are also frequently identifying new knowledge such as 

the student who said, “I think the highlight for me would be how a squirrel would rip off 

the outside of a pinecone and eat the seeds inside.” Sometimes the students’ comments 

reflect both the structure of the class and what they learned.  “I liked being in groups and 

learning if you saw stuff in your yard you could tell what it was” was the highlight given 

by one girl. 

 

Survey results 

Surveys were used in this study to gather additional information on student attitudes 

towards the realia in distance learning. They helped give a more complete picture of the 

student and teacher perspectives of the experience. These surveys were sent to both the 

students and the teachers with information about their class already completed. It is not 

unusual for the Museum to use surveys. They are typically mailed to the teacher, and the 

results help determine improvements for the programs and potential new programs. These 

surveys and other written evaluations are not only a part of the distance learning program, 

they are used in nearly every program we offer for students, teachers, and the general 

public.  

 

Student Surveys 

Students were asked to complete surveys at the end of the program. Their answers to the 

questions on the student surveys were summarized numerically and an average value for 

each question was determined. There was variation among the ratings given by the 

different classes. Three classes ranked the technology as the most important part of the 
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program, two classes ranked the group work highest, and one class ranked the live animal 

highest. 

 

Table 1 
 
Student survey average ranking by topic  
________________________________________________________________________ 

Topic/Date    AT      CC CC CC AT AT  Average  

Questions      2.80 3.47 2.47 2.94 3.16 2.75  2.94 

Hands-on      2.90 2.20 2.40 2.81 2.76 2.59  2.63 

Live Animal  4.10* 2.87 3.34 2.69 2.20 3.63  3.22 

Technology   3.15 2.80 3.74* 3.06 4.60* 4.09*  3.68 

Group work   2.05 3.67* 3.47 3.44* 2.36 1.88  2.67  

 

 

Note: Questions have been abbreviated by topic. “AT” stands for Animal Tracks program 

and “CC” stands for Coastal Carolina program. The asterisk (*) designates the highest 

scoring question for each class. 

 

There was not much variation in the average ratings of the five categories (2.63-3.68). 

Using the technology was given the strongest rating (an average of 3.68) of the five 

categories.  “Seeing the live animal” was also highly rated (an average of 3.22) which 

would be expected based on the student responses at the end of class.  Surprisingly the 

category “Having things to touch and handle in your classroom” was given the weakest 

rating (2.63) These results were an interesting contrast to the responses given at the end 
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of class when a total of 91% students mentioned the live animal and the real objects as 

the highlights for the program. 

 

The students also completed an open-ended question “What was the “highlight” of your 

program today? The answers to these questions were categorized and the percentage of 

each category was determined. When a student gave more than one answer such as 

“Seeing the rabbit and working with my group to answer questions,” it was tallied as two 

answers and recorded in both categories. 

 

Table 2 

Percentage of open-ended question results by class 

 
   AT CC CC CC AT AT  Average 

Live animal  57 33 59 61 37 42  45 

Realia   22 25 36 22 30 13  25 

Technology  14 17 6 6 26 46  19 

Group work  9 17 0 11 4 0  7 

Other   0 8 0 0 4 0  2 

 

 

The open-ended question on the survey, like the highlight question at the end of class, 

showed a bias towards the live animal. Fifty-three out of the 117 written answers to the 

question “What was your highlight today?” focused on the live animal. Although many of 

these answers were simply the name of the animal, (“seeing the live alligator” for 
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example) some went into detail about their new knowledge. One student noted this about 

the alligator in his answer: “They have a tag on the back web of the foot to tell the 

animals apart.” This related directly to the instructor showing the rear foot of the alligator 

upon a student’s request. Another student said, “My highlight was learning why baby 

alligators have different color skin than big alligators.” Learning about the rabbit was a 

highlight for another student “because the back feet it has look like baby feet.” Another 

student in that class described “seeing and knowing about rabbit whiskers. I thought it 

was the best thing because I did not know the whiskers were there (for the rabbit) to 

feel.”  

 

Teacher Surveys 

During the program, the teachers assist with the class. They hand out the materials, help 

the students divide into groups and tend to walk around to each group as they work with 

the materials. They might repeat questions for the students, or the Museum presenter, if 

the audio is difficult to understand. All of the teachers for these six classes let the 

Museum staff person take the lead in teaching the class. The teachers at each remote site 

voluntarily completed a survey similar to the one completed by the students.  
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Table 3 

Teacher survey average ranking by topic 

Survey Question     Average rating (1 weak, 5 strong) 

Being able to ask and answer questions with the  
Museum staff member    3.43 
 
Exposure to distance learning technology  3.00 
 
Having hands-on materials for use during class 3.86 
 
Seeing the live animal during class   2.86 
 
Using science skills such as observation and   
Classification      1.86 
 

 

The survey revealed that the teachers had different perceptions than the students.  The 

question “Having hands-on materials for use during class” was given the strongest 

average rating (3.86). One teacher commented “Exposure to coastal artifacts makes it (the 

coast) a real place for them. Getting to see the alligator was a new experience for them 

all.” Teachers also gave a strong rating (3.43) to asking and answering questions with the 

Museum staff member.  

 

Unlike the students, the teachers gave “Seeing the live animal during class” low priority 

(2.86). “Exposure to the technology” was also given a low average rating (3) although it 

was frequently mentioned in the open-ended question such as  “They were amazed by the 

technology; they had never experienced distance learning before.” and “They gained 

knowledge of how a distance learning class can be fun.”  The teachers gave the lowest 
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average rating to the use of science skills (1.86), which suggests that this was not their 

expectation for the experience. The teachers’ answers to the open-ended question of 

“What do you think your students gained from this experience” were evenly divided 

among the four categories of hands-on objects, live animal, technology, and other. 

 

Discussion  

From the observations in this study, the use of realia during distance learning can be an 

integral component of a successful program. It engages students and is supported by their 

teachers. It facilitates multiple interactions for the students. It encourages student 

observations of materials, such as the live animal, that are only seen on camera. Using 

matching real objects in the remote classroom and the videoconferencing classroom 

provides a sense of connection between the students and the instructor. Realia allows the 

students to focus on the subject matter and ignore the technology involved in transmitting 

the class. 

 

Hands-on materials facilitate student learning. Not only does the behavior and body 

language of the students using the realia during the program suggest that they are actively 

learning, the student comments at the conclusion of the program confirm it directly. 

Students are seen working with their classmates to learn about their objects. They use the 

realia and the reference material to gain new knowledge and refer to that knowledge 

when making their presentations or when asked about what was important during the 

class. 
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The classroom teachers value hands-on materials. This is seen during the class when the 

teachers are observed holding the objects and using the reference materials. Additionally, 

the teacher surveys identified the use of the hands-on materials as a priority in the 

program. The use of hands-on materials is not a new concept in education. The National 

Science Education Standards prepared by the National Research Council encourages the 

use of real objects for instruction.  

 

Using realia promotes many types of interactions. The students interact not only with the 

museum instructor; they also interact with their group, their teacher, and their classmates. 

This supports Jonassen’s (1996) contention that videoconferencing instructors need to 

create group rapport, allow for spontaneous interactions, and get feedback from the 

participants. The use of real objects facilitates all of these recommendations. Lehman and 

Dewey (1998) also stress the value of interaction in a videoconferencing class. Lehman 

and Dewey’s categories of interactive activities (present, personalize, show, participate, 

and question) are met through the use of real objects. The students participate with their 

classmates in learning about the objects, and then they present their new knowledge and 

the object to the rest of the class. The students are able to ask questions about the object 

and find the answers from their reference materials or the Museum instructor. Interaction 

is one of the components that makes videoconferencing an outstanding distance learning 

medium. If the students do not interact during distance learning, but rather sit and watch 

demonstrations or explanations, then they might as well be viewing a videotape at a much 

lower cost. Interaction is emphasized as an important component of successful 

videoconferencing throughout the research.   
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The use of the real objects before seeing the live animal establishes the expectation that 

the students will make and share observations. The live animal is engaging, and the 

questioning strategy encourages dialogue. The use of the VizCam provides a full-screen 

view of close up images of the animal. In some ways, seeing the animal through this 

camera is better than seeing it in person. It allows the students to pick out details that they 

would not be able to see in a traditional classroom. Reed and Woodruff (1995) suggest 

that distance learning teachers need to create interaction in order to help students break 

out of the habit of “tuning out” what is on the television screen. Strategies to do this 

include setting expectations, engaging students, and encouraging dialogue. The 

questioning strategy with the live animal not only promotes interaction, it also increases 

student knowledge of the animal. The student observations of the animal during class 

indicate their interest in the subject. When a student responds to a more complex question 

about the animal, she uses her critical thinking skills, background knowledge, and 

additional observations to answer the question. This two-way questioning is highly 

interactive. The student behaviors of raising their hands, making observations and asking 

more complex questions demonstrate engagement with the subject. This could be one 

reason that the live animal is one of the most frequently given answers to the  

“highlights” question at end of class and on surveys. Jonassen (1996) says information 

must be presented in a memorable way. Not only do students remember the live animal, 

they also build their own understanding of the natural history of the animal through the 

interactions with the instructor.  
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Connections between the instructor and the remote students are made when they “share” 

matching sets of real objects. The sense of distance created by working through a camera 

and monitor is minimized. Moore’s (1973, 1991) Transactional Distance Theory (TDT) 

supports  the use of real objects. Moore uses three components of a class to look at how 

students connect with their instructors. These are structure, dialogue, and learner 

autonomy. In his theory, the students have a greater sense of distance if they are engaged 

in learning separate from an instructor with limited opportunities to connect. For 

example, a student completing a worksheet at her desk in silence will experience a 

greater sense of “distance” than a student who emails questions and receives answers 

from an instructor who may be hundreds of miles away. The use of real objects in 

videoconferencing shortens the perceived distance. The matching realia at the Museum 

and the remote classroom creates the sense that the Museum instructor and the remote 

students are sharing the experience. These dual objects provide a connection between the 

instructor and the students. The Museum instructor is able to ask questions of the students 

about the objects. The dialogue component of TDT has been shown have significant 

effects on learner outcome (Chen and Willits 1998). Dialogue includes the discussion 

between the students and the instructor, between the students and their classmates, and 

between the students and other distance learning locations. 

 

During classes with real objects, the students tend to lose sight of the technology 

involved. When asked at the end of class about their highlights, the students rarely 

mentioned the technology; instead, they focused on the live animal and the realia. 

Perhaps technology is not mentioned during the open ended questions at the end of class 
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because it is not “seen,” it is just happening at the time. Shin (2002) examined the 

teacher–learner relationship and suggested students truly experience a sense of 

“presence” in a distance learning environment when the technology becomes “invisible.” 

Student responses, such as “I have never been so close to a flying squirrel” indicate that 

the technology is not in their consciousness. This suggests that these students truly feel 

connected to the distance learning instructor. Later when asked about the class in the 

survey, perhaps the students placed a greater value on the technology because they know 

that the program could not happen without it. 

 

Conclusions 

The use of realia by students during distance learning is an important component of 

successful distance learning classes from the Museum. Having real objects for students to 

use during videoconferencing engages student interest, increases interactions, promotes 

knowledge acquisition, and decreases awareness of the technology. Observations of 

student behaviors during classes with hands-on materials reveal students who are 

working together in groups to make observations and identify objects. Student 

presentations reveal a broad understanding of the realia. Having real objects in class 

facilitates interactions. These interactions include working with a small group, asking 

questions of the Museum staff member, sharing information with the entire class and the 

Museum instructor, and answering questions from the class and the Museum instructor. 

Multiple interactions provide a sense of connectedness between the instructor and the 

students. Moore’s Transactional Distance Theory suggests a high learner outcome when 

applied to these programs with multiple interactions. 
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At the conclusion of a class, students frequently identify the realia as an important part of 

class although the surveys completed after class place a higher value on the technology 

involved. One explanation for this discrepancy is that during class, the technology 

“became invisible.” The students did not think about the technology while they were 

engaged with the materials. This would fit in with Shin’s (2002) description of 

“presence.”  However, when the students completed the survey they may have been 

influenced by a question about the technology. During class, they “forget” to mention it 

because it is an integral part of the experience, but after class, they recognize that the 

technology made the class possible.  

 

Realia also empowers student learning. The students create their own knowledge. They 

make observations of real objects and then use reference materials to enhance and expand 

their understanding. The student presentations about their objects demonstrate their new 

knowledge. The students also acknowledged their new knowledge at the end of class and 

on the surveys. The teachers give high priority to the hands-on materials and feel that it is 

an important component of the distance learning class.  

 

Further research is needed on the use of realia in distance learning from museums (as 

well as from other educational institutions). It would be interesting to compare a class on 

the same topic to similar audiences taught with realia and without realia. Additionally it 

would intriguing to find out if the use of hands-on objects before seeing the live animal 

influenced the students’ participation and perception of being close to the animal. It 
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might be useful to have an observer in the remote classroom instead of solely relying on 

the videotapes as documentation of student behaviors. All of these classes were one time 

events. It would be interesting to use real objects for a long-term program to see if they 

continued to have the same impact. Perhaps the excitement over the objects is due to the 

novelty effect. 

 

Although not used frequently, and certainly not well studied, the use of realia in distance 

learning increases interactions and engages students. Shipping materials to the remote 

sites sends a piece of the museum to the students. Having hands-on materials in their 

classrooms helps the students focus on the subject matter and less on the technology. The 

student who thought she was in the same room as the flying squirrel is an ideal example 

of the power of distance learning using realia. 
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Appendices 

 Appendix 1. Surveys 

Figure 1
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Student Survey 
Program title, date, and time (completed prior to distribution) 
 
Please rank the following from 1 to 5, with 1 being the least important and 5 

the most important. 
___ Asking and answering questions with the Museum staff person 
___ Having things to touch and handle in your classroom 
___ Seeing the live animal during class 
___ Using technology to connect across the state 
___ Working with my group to answer questions and present information 
 
as the “highlight” of your program today?_______________________________ 

_________________________________________________________________
. Student Survey 

Program Title, date, and time (completed prior to distribution) 
Please rank the following from 1 to 5 with 1 being the least important and 5 being 

st important for your class. 
___ Being able to ask and answer questions with the Museum staff member 
___ Exposure to the technology 
___ Having Hands-on materials for use during class 
___ Seeing the live animal during class 
___ Using science skills such as observation and classification 
 
o you think your students gained from this experience? 
_____________________________________________________________ 
___________________________________________________________________

. Teacher Survey 
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