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ABSTRACT 

The rapid growth and popularity of computer technology, coupled with the 

exponential growth of the Internet, have made Internet communication tools an 

important area for research. Common Internet communication tools are synchronous 

real-time discussions where subjects log on to a chat room at a specific time, or 

asynchronous messages where subjects post and respond to questions to an electronic 

discussion board at their own convenience. 

The purpose of this study was to explore the effect of online communication 

methods on written musical achievement and student perception of the learning 

environment. Subjects (N = 49) were undergraduate non-music majors, of mixed socio

economic background, enrolled in five sections of a music class at a large university. 

Treatment consisted of five weekly study sessions that addressed topics pertinent to the 

class, facilitated through online communication tools. 

Dependent measures were written musical achievement scores obtained through 

a researcher designed multiple choice test and student perception scores determined 

through the College and University Classroom Environment Inventoiy (CUCEI). The 

independent measures were group (synchronous or asynchronous) and situation (pre-

post- test). 

Data were analyzed using a Two-Way MANOVA with repeated measures. No 

significant differences were found by group. Significant increases were found in 

written musical achievement scores but decreases on two sub-scales of the CUCEI 

scores (involvement and task orientation) from pre- to post- test situations. Thus, 



students enhanced their musical achievement during the five-week treatment period 

regardless of group. This finding supported those of researchers who have successfully 

used the Internet as an extension of the classroom learning environment. 

Further research is needed to examine how differences in the nature of 

synchronous and asynchronous interactions affect the unique musical learning 

environment In music teacher education, the integration of Internet tools may 

encourage student interaction about a particular topic and provide a forum where 

students may articulate goals and principles. It may be possible to create a more 

individualized learning environment, which appeals to students with a variety of 

personalities and learning styles regardless of student maturity, or cultural background. 

Online communication tools may facilitate group collaboration, independent work 

habits and promote self-efficacy. 
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CHAPTER I - INTRODUCTION 

Various technologies used in music education have had an effect on the learning 

environment; they have changed the way music is taught. Such technologies, whether 

they are relatively simple past influences like the radio or more complex recent 

innovations such as the computer, have changed the learning environment. In the past, 

technologies have changed the way that teachers present subject matter, the 

expectations of both teachers and students and the types of interactions and 

collaborations that were possible. Of the more recent innovations, one of the potentially 

most far-reaching recent developments in technology is the Internet or the World Wide 

Web, the global network of computers. Internet technology has the potential to change 

the learning environment more radically than ever before. 

It is clear that the Internet is one of the most fashionable areas of computing. It is 

affecting all subjects in higher education, not only altering teaching opportunities 

because of its new perspectives on communication and dissemination, but also 

opening up exciting new resources for students and lecturers alike. (Lee, 1996, p.l) 

The Internet or the World Wide Web, because of its rapid growth rate, has the 

potential to radically change the learning environment. As the use of technology 

becomes more widespread, there is a need to examine the specific educational tools that 

are available for use via the Internet. 

Before focusing on the potential of the Internet however, it may be possible to 

suggest reasons for past successes and failures of technologies to shape the learning 

environment. A brief historical review highlighting the characteristics of successfiil 



technologies will help to develop a method of technology integration into the learning 

environment for music education. Technology integration in the past has caused various 

changes in the learning environment. Drawing conclusions from past successes and 

failures of new technologies will provide a solid theoretical and philosophical 

foundation from which it will be possible to focus on current technological 

developments. 

Past Technologies 

The Impact of Past Technologies on the Learning Environment 

The arrival of new technologies often results in pressure on teachers to use those 

technologies in an educational setting. Once the educational potential has been 

visualized, there is a subtle pressure, often through sources outside the educator's 

classroom, to realize this potential by actually using these technologies in the 

classroom. Thomas Edison, inventor of the telephone, was vocal in his support of 

educational technology and predicted that the use of instructional film would 

completely revolutionize education. The radio was predicted to have a great impact in 

the classroom. It was described as the "textbook of the air" (Darrow, 1932). 

Several technologies used in music education, have had an effect on traditional 

teaching methods in the past. The music-learning environment has been impacted in 

various ways through such technological inventions as the radio, audio cassette, film, 

television, video, remote control, CD-Rom, overhead projector, photocopy machine, 

MIDI and electronic instruments. The impact of technology has occurred at various 
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educational levels and settings, from nursery to college, from the private studio to large 

music appreciation classes, as well as outside the educational field. 

The learning environment for musicians, in particular, is largely shaped through 

audio-visual resources and presentations. As the quality and quantity of audio, visual, 

and audio-visual materials increased, so did the possibilities for their uses in the 

classroom. For example, the invention of the radio meant that instead of only being able 

to hear music performed locally, students were able to hear musics and performances 

from various parts of the USA as well as across the world. Through radio, teachers and 

their students potentially had access to an immeasurable world of music. Developments 

in audio-visual recording through radio, television and video changed the learning 

environment by providing greater accessibility, quality and variety of music. 

Technological developments changed the learning environment by affecting what 

actually happened in the classroom. The invention of the audiocassette tape recorder for 

example, made it possible to hear a performance over and over again. This meant that at 

each hearing students could focus on a different aspect of the music, with even subtle 

variances exactly reproduced. The use of remote control, pause, rewind, and slow 

motion changed the way teachers could prepare and carry out music lessons. The 

teacher was able to pause the music at will and to repeat sections more easily, to help 

focus the ears and eyes of students for developing specific technique. Developments in 

audio visual recording and play back equipment have made it possible to closely 

examine the human vocal chords, or the finger technique of a master violinist, for 

example. 



The learning environment is also shaped by organization or structure. In the 

classroom the use of physical space has changed because of new technologies. This was 

because of the need for secure and convenient storage areas for expensive new 

equipment. The layout or storage of technological equipment also affected the way that 

students moved around in the physical space. Students may have had more freedom 

than in a traditional setting needing to move aroimd as they collected and used the 

equipment, collected worksheets or other equipment. Conversely, depending on the 

classroom, students may have had less need for ample space if the new equipment was 

contained within a small area, such as a computer workstation. 

Technology also affects course content, for example, in the case of a music 

laboratory, where the computer is linked to a piano keyboard and the student can 

explore properties of soimd that were not available for dissection in the past. Through 

the use of samplers and synthesizers, students could control the various properties of 

sound waves; seeing the sound envelope, and immediately hearing the effects of 

changes they made. 

Facilities for reproducing all types of materials changed expectations in the 

learning environment through their improved quality and ease of use. The photocopy 

machine, the whiteboard, and the overhead projector are all examples of reproductive 

facilities that have had an effect on the music classroom. Messy chalkboards no longer 

needed to be erased, or moved in order to display the text for new song words. Words, 

images and music could easily be displayed on a reversible whiteboard, overhead 

projector, or by using photocopy machine. 
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Past technologies have also affected the classroom environment through changes in 

teacher expectations of student behavior and student actions. These expectations include 

the equipment that must be brought into the music classroom, the tasks that students are 

expected to complete, and the nature of communication with the instructor and their 

peers. For example, instead of paper and pen, students may need to bring a tape recorder 

or a laptop computer to their lessons. Instead of taking notes and writing papers, 

students may be expected to share their work through audio-visual presentations with 

high quality images using an overhead projector or a Microsoft Power Point program. 

Students may also be expected to make copies of assignments, or to post materials on a 

web site. Instead of staying behind after class or visiting office hours to speak to the 

teacher, students may now use the telephone, email or Instant Messaging to contact the 

instructor and their peers. 

Technology has influenced the type of homework activities set by instructors. 

These might be more collaborative, and range from drawing an instrument on paper, to 

searching the Internet for images of obscure musical inventions, from singing a melody, 

to creating an original MIDI sequence on an electronic piano keyboard. The use of the 

copy machine meant that teachers were more easily able to reproduce materials on 

paper for their students' homework ranging from handwritten or typed text and images, 

to graphic images and complex diagrams. 

All technologies, no matter how small, have had an impact on the learning 

environment when integrated into the classroom. It is easy to see how current and future 

technologies may also change and shape the learning environment. Before suggesting a 
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method of integration of cnrrent technologies into the learning environment however, it 

is important to identify patterns of change through the characteristics of educational 

technologies in order to avoid repeating the same mistakes. 

High and Low Technologies 

In 1999 Kent and McNergney provided a historical overview of past technology 

integration when they wrote about the potential for technology to change education. 

They outlined the characteristics of high technologies and low technologies, classifying 

specific technologies in each group. 

Low technologies are characterized by their relatively simple design and 

application. Simple innovations such as the textbook, blackboard, and overhead 

projector have had much greater influence on daily educational life than high 

technologies because they could be easily added to the teacher'stepertoire. Low 

technologies allow teachers to maintain control over the instructional process. They are 

flexible, relatively low in cost, and therefore more pervasive throughout society and 

accessible for teachers. The qualities of flexibility and accessibility in technological 

tools are crucial for a non-intrusive fit into teachers' own ideas about teaching. Kent and 

McNergney (1999) suggested that when using technology, the medium should be 

flexible enough to satisfy teachers' needs rather than forcing teachers to adapt to the 

content and form of the medium. 

Wave after wave of technology reform in education have left many unfiilfilled 

promises .... More complex technologies, film, radio and television - never 
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realized their imagined potential in education. Although these technologies can still 

be found in some classrooms, their use is minimal and sporadic, (p. 2) 

High technologies are characterized (Kent & McNergney, 1999) by their high 

potential for successful classroom use, engaging presentation, and wide content range. 

For example, the radio or television were very engaging when new, and could present 

information on coimtless topics. However, characteristics of high technologies often 

require specialized equipment and changed classroom format. High technologies are 

characteristically fixed in format, making it difficult to find and repeat particular 

segments. High technologies often have poor content quality having been prepared by 

advocates who were enthusiastic but understood little of classroom life. There was only 

limited accessibility for viewing and previewing and there was a lack of teacher 

training. For example, television, classed as a high technology required specialized 

equipment. Students would move from their regular seats in order to view the television 

set, perhaps wheeled in for the occasion. Live programs could not easily be previewed 

and teachers had little or no control over the content. Programs were often presented 

complete, with little expectation of teacher input, so there was often no teacher training 

and teachers could not vary the format. 

The media of film, radio and television all reinforced the idea of 'teacher-proof 

curricula by requiring the teacher to stop teaching while the medium was running. 

Moreover, students generally were unable to raise questions or have portions of the 

instruction repeated during the media portion of the lesson. The teacher had no 
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control over the content or its presentation. These factors created a degree of 

inflexibility commonly associated with high technologies, (p. 27,28) 

Kent and McNergney (1999) argued that the most successful technologies in the 

past were low tech needing little time, new skill, or change in thinking from the 

instructor. They gave several reasons for the lack of success in the adoption of hi tech 

materials. These reasons included the poor quality of early educational programming, a 

lack of interactivity, limited availability, and inadequate equipment. 

Characteristics of successful low technologies may be contrasted with problem-

causing characteristics of high technologies. Successfiil low technologies allow the 

teacher to maintain control over the instructional process: they are flexible, accessible 

and relatively easy to use. By contrast, high technologies need expensive, specialized 

equipment, are fixed in format, have limited accessibility, and require a steep learning 

curve. 

Low technologies have been successfiilly integrated into the classroom learning 

environment. Identification of the typical characteristics of low technologies make it 

possible to predict the successful introduction of new technology into the classroom. 

Technologies vidth similar characteristics will make them more likely to succeed in the 

classroom. Successftil classroom technologies are those that are accessible, relatively 

inexpensive, need little specialized equipment, are easy to learn, interactive and 

flexible, and allow teachers to maintain control over the instructional process. 

Kent and McNergney (1999) identified the characteristics of high and low 

technologies of the past, and concluded that the characteristics of low technologies 
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made them more successfiilly integrated into the classroom learning environment. 

Applying these principles to the future implies that technologies successfully integrated 

into the learning environment will have similar characteristics. Technologies that can be 

successfully integrated, will be relatively simple in design, low in cost and easily added 

to the existing teacher's repertoire so that the teacher maintains control of the 

instructional process. They will be easily accessed and flexible, needing little 

specialized equipment and need only a reasonable amount of time to learn. 

Current Technologies 

Technological inventions of the late twentieth century have greatly impacted 

society in general as well as the learning environment. Today's technologies are based 

on computer developments. Rapid growth in several areas has been connected with 

computer hardware and software developments, but perhaps the most rapid area of 

growth has been the Internet. Internet historians claim that the technological revolution 

of the late 20"* century has social and commercial dimensions realized in the move "on

line" of individual and corporate organizations and social institutions, as well as 

government agencies, and libraries (Dumestre, 1999). 

The potential of recent technological developments to change education has been 

widely recognized. In 1995 Taylor wrote,"... in the past twenty years there has been a 

significant expansion in the availability of a wide range of technologies with the 

potential to improve the quality of teaching and learning in higher education" (p. 1). The 

Internet, as the fastest growing technology at the turn of the century, has the greatest 
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potential for changing the learning environment. As the Internet continues to grow and 

improve in capacity to store and exchange more information than ever before, it has 

begun to link together the various areas of computer developments that have rapidly 

developed in the later 20*'' century. Areas of computer development include text, high 

quality graphics and images, as well as audio files, MIDI data and other formats 

including video, and databases. The capacity of the Internet to link and share data, as 

well as it's flexibility of use, gives it a high potential to change the learning 

environment in higher education. 

Before focusing on arguments for and against Internet integration in higher 

education, it is necessary to understand the perceived identification of Internet use for 

distance learning rather than the traditional classroom. The field of distance education 

was perhaps the first to recognize the potential of Internet integration into the learning 

environment, but this is changing. A brief overview of developments in distance 

education will serve to emphasize this point before examining the characteristics of 

some current technologies. 

Distance Learning 

An increase in the various models of distance education or on-line open education 

courses and degrees offered by universities is another sign of the technological 

revolution. Taylor (2000) suggested that we are currently entering the fifth generation 

of distance education having passed through stages of correspondence, multimedia, 

teleleaming and online delivery. The first model of distance learning used printed 

matter and the second was characterized by "highly developed and refined teaching-



learning resources including printed study guides, selected readings, videotapes, 

audiotapes, and computer-based courseM^are, including computer-managed learning, 

computer assisted learning and interactive video" (Taylor, 1995, p. 2). The third 

generation of distance education was based on the use of information technologies, 

including various audio and video communication systems. In 1995 Taylor predicted 

that the fourth generation, "the Flexible Learning Model, promises to combine the 

benefits of high quality CD ROM based interactive multimedia with the enhanced 

interactivity and access to an increasingly extensive range of teaching-learning 

resources offered by connection to the Internet" (p. 2). In 2000 Taylor wrote of an 

emerging fifth generation model of distance education, even though many universities 

were just beginning to implement fourth generation distance education initiatives. "The 

fifth generation (Intelligent Flexible Learning) model of distance education, 

incorporating the use of automated response systems and intelligent object databases in 

the context on Internet-based delivery, has the potential to provide students with a 

valuable, personalized pedagogical experience" (p. 8). 

Turoff (1999) believed that it was no longer necessary to separate distance learning 

technologies from traditional classroom based courses. There are several convincing 

arguments in support of offering the same facilities to all students. Turoff argued that 

Internet technology should be used with all students because of the ease of peer 

reviews, equality of communication among students, and individual access to resources 

that are typical in distance education courses. 
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Positive aspects of distance education technologies could be made available to on 

campus students using one of today's commonplace technologies, the personal computer 

connected to the Internet. For example, (Hodes, 1998) self-pacing and group 

collaboration may be enabled, ensuring that outstanding students learn even more, and 

poor students catch up and obtain a deeper understanding. In addition the instructor is 

more aware of successes or failures with each student (Turoff, 1999). 

The Internet 

We believe that information technologies can help higher education reach many of 

its goals. We will go even fiirther to say that our vision is organized around the 

pervasive use of interactive and high-bandwidth communication networks. In 

particular, the model we champion is the Internet, the World Wide Web (WWW) 

and it's generic tools It is the emerging global information inirastructure of 

dynamic Web objects that will succeed the current Internet and WWW. (McArthur 

& Lewis, 1998, p.2) 

A brief overview of the history of the Internet will highlight the changing 

flexibility that is essential to the successful integration of this technology into the higher 

education learning environment. Internet actually stands for Internet-networking, that is, 

when two or more computers are Internet-networked allowing for communication 

between them. It refers to the "global network that allows you to send a message to a 

machine elsewhere on the network, in this case a global one or to look at information on 

a remote machine" (Lee, 1996, p. 1). The Internet began as the ARPANET through 



23 

collaboration with US Military and academic institutions. It continued to grow through 

International links in 1973 between the US, England and Norway, and the 1981 

BITNET (Because It's Time Network) organized by the City University of New York 

with a connection to Yale. At the introduction of electronic mail and Ustserv servers, the 

Internet grew beyond initial predictions. Important developments occurred in 1984 

when JANET (The UK's Joint Academic Network) joined the global Internet. From a 4-

node connection in 1967, the network grew to 28,174 nodes m 1987, 3,212,000 in 1994 

and has continued to grow in leaps and bounds (Lee, 1996, p.3). The Internet is also 

referred to as the World Wide Web, the "Information Super Highway," because of the 

immeasurable amount of information available through it's links. 

Another important online development has been the computer browser, a user-

friendly way to graphically access Internet resources. In 1993 the Mosaic browser in 

was available to users at no cost, instead of the specialized knowledge needed by early 

users, anyone could now use the simple interface. Soon there were other browsers 

developed using "What you see is what you get" (WYSIWYG) technology. Combined 

with the increased rate of connections and data exchange, the development of browsers 

have been the single most important factor in the proliferation of the personal computer 

into the average American home. Companies such as America Online (AOL) have 

further developed browser capabilities to search the Internet by keyword (including 

images, video and sound files). Users are also able to bookmark favorite websites, save, 

print, and create original pages. Further developments of the user interface include the 



personalization of web pages, the development of on-line interest groups, and free web 

space for storage of private files or web pages. 

The Internet is a changing technology, still growing and evolving as it links more 

networks and new software and hardware programs continue to be developed. Internet 

II should also be mentioned, and the trend for distance learning is towards high quality 

teleconferencing communication systems, but the expensive special equipment and 

intensive set up time identify Internet II as a high technology outside the scope of this 

paper. 

The Internet is at once a world-wide broadcasting capability, a mechanism for 

information dissemination, and a medium for collaboration and interaction between 

individuals and their computers without regard for geographic location." Leiner, 

Cerf, Clark, Kahn, Kleinrock, Lynch, Postel, Roberts & Wolff, 2003, f 1). 

The Internet is able to link all existing computer technologies including Computer 

Assisted Instruction (CAI) or Computer Mediated Courses (CMC), and Web-Based 

Instruction (WBI). A brief description highlighting the characteristics of these existing 

computer systems will identify them as high or low technologies, before comparing 

their use in the on-line learning environment. While these current technologies are 

possibly related to the Internet, not all computer technologies have the same 

characteristics of low technologies. 

Characteristics of Computer Assisted Instruction (CAI) 

CAI most commonly consists of drill and practice exercises, with testing and 

timesaving features where repetition is the key factor. The high quality production of 



CAI content added to these characteristics indicates a high technology. In 1971 Allvin 

wrote about the future potential of CAI suggesting that over the "... next decade 

specialized computer systems will strengthen musical training and raise the level of 

proficiency in aspiring professional musicians" (p. 143). Many CAI programs are able 

to identify and keep track of individual users, freeing the instructor for more demanding 

activities. CAI often takes place on an individual computer using CD ROM — a 

compact data storage disc with read only memory. 

CAI has several characteristics of hi tech (Kent & McNergney, 1999), making it 

more difficult to integrate this technology into the learning enviroimient. CAI uses 

specialized equipment, and access is often limited because the equipment must be 

shared in a computer laboratory for example. Although some programs provide 

flexibility so that the instructor could alter them, most have a steep learning curve. 

Various levels of interactivity may be offered through CAI programs, ranging from 

individual profiling, to automated programming. 

Another characteristic of CAI is the need to access vast amounts of data. The 

ability to access data is one of the reasons for the localization of CAI on a single 

computer, as accessing large amounts of data was not possible in any practical way 

through the Internet, but this is changing. From humble beginnings with the exchange 

of single letters, today the Internet is accessible through institutions of higher education 

in computer labs with the ability to quickly download detailed graphics as well as 

streaming video, and audio files. As Internet connection speeds continue to increase. 
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software program developments also increase creating a need for more bandwidth for 

even faster exchange of data. 

Characteristics of Web-Based Instruction (WBI) 

Web based instruction (WBI), sometimes referred to as web based training, or web 

based course, may involve various levels of Internet interaction. According to Lee 

(1996), WBI could be variously categorized as virtual lite, virtual medium, virtual 

heavy, or virtual expert. The term virtual is used to denote things, activities, and 

organizations that are realized or carried out chiefly in an electronic medium. Increased 

virtuality, or more technically advanced use of the Internet, means "more work is 

required for setting up the course and ensuring its success" (p. 3). Virtual lite WBI 

involves the use of email and discussion lists. The next category, virtual medium, might 

include on-line lecture notes, perhaps the simple transference of the professors' 

classroom teaching resources to the web. Virtual heavy WBI would also include 

interactive tutorials designed specifically for student interaction in a particular course. A 

further level for the virtual expert WBI might include virtual environments, where 

multiple users can manipulate objects and modify responses such as MOOs (multi-user 

object oriented systems) and MUDs (multi-user domains). These might range fi-om text-

based to more complex three-dimensional graphics. 

One of the advantages of WBI is that it may be accessed via the Internet on any 

computer with compatible browsers. As well as difficulties with older, slower 

computers, problems of access may be connected to high usage at certain times, and 

limitations of the WBI program to connect large a number of users at the same time. 



27 

The need for special equipment, (a computer that may or may not be solely used for 

WBI), the potential for interactivity, and the high quality of content possible, suggest 

that WBI is high technology. However, once a course is set up, if computer access is no 

problem, and the instructor has control of course materials, WBI takes on several 

characteristics of successfully integrated low technology. 

The potential for further educational development using Internet integration is 

great, but it is only by identifying and examining the characteristics of the Internet that 

it may be classed as low tech or hi tech. Once classified, a philosophy of Internet 

integration into the learning environment can be formed. 

Characteristics of the Internet 

In order to properly evaluate the potential for Internet usage to impact the learning 

enviroimient, it is necessary to refer to the characteristics of successful technologies of 

the past. Successful technologies need little specialized equipment; they are accessible, 

relatively inexpensive and easy to use, interactive, and flexible enough to allow teachers 

to maintain control over the instructional process. These points may be examined 

individually as they refer to the Internet. 

The computer equipment needed for Internet access, is commonplace in today's 

society, this pervasive quality lowers costs, making the Internet widely accessible to 

teachers. The increase in home PC's connected through telephone line, and the 

availability of network coimections through colleges and libraries have all contributed 

to easy Internet access. In addition, lower costs and increased availability of the Internet 

are the result of free connection offers from several Internet Service Providers (ISPs), 
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unlimited access deals, dedicated phone lines, and new faster connections. In addition, 

the advent of hand-held computer devices including cellular phones that can receive 

email or access the Internet point to the growth in Internet access. 

The rapidly growing proportion of today's society going "on-line" has resulted in 

user interface developments that make it easier to leam and use computer programs in 

general and the Internet in particular. As well as books, videos, and television programs 

there are community courses and on-line help groups to aid the uninitiated. Even 

children in kindergarten are able to access the Internet with guidance. 

The Internet is vast and flexible. A great variety of information is available through 

the Internet; more than just academic information, most social institutions are 

represented on-line (Dumestre, 1999). As well as surfing the web - visiting the ever

growing range of websites the user has the choice of Internet resources and tools -

email, listservs, discussion boards, chat, multimedia and interactive capabilities. 

Teachers are in control of how the Internet is used in the instructional process and 

integrated into the educational environment. With the relevant software, and skills, 

teachers can develop their ovra web pages, and create interactive multimedia 

presentations. It is possible for educators to assign grades for various tasks involving the 

Internet, or to determine the amount of time spent on-line during lessons, or for 

homework assignments. 

There are several means through which teachers are able to shape the on-line 

learning environment for their students. The characteristics of the Internet suggest that it 

is a low technology. Teachers can take control of the instructional design process, the 



learning curve is reasonable; it is accessible, flexible and relatively low in cost. There is 

a great deal of information available through the Internet. There are many Internet tools 

available for creating and placing information on web sites, creating quizzes, multi

media and interactive presentations, and communication. 

The On-line Learning Environment 

There are several programs that link Internet tools in order to provide a secure 

learning environment for the student to access resources and to ensure aid for the 

instructor. Some of these instructional software programs such as Blackboard, WebCT, 

FirstClass and TopClass offer free versions, but these are also sold commercially and 

differ in the amount of flexibility offered. Some programs provide the instructor with 

templates for creating web sites, searchable electronic discussion boards, chat rooms, 

whiteboards for graphic communication, audio, video files, calendar, and external links. 

The experience of the instructor will lead to the development of a virtual lite or 

virtual expert learning environment for students, but it is important to note that the 

teacher still has control of the instructional process. In 1996 Clark pointed out that the 

use of on-line learning environments (OLEs) was becoming common, and that 

significant numbers of students were choosing the OLE option for education. In some 

institutions, using the Internet has completely replaced face-to-face interaction, 

although it can also be used as an extension of the regular classroom. 

There are so many ways in which the Internet could be integrated into the 

curriculum, that some teachers have been overwhelmed in their attempts to shape the 



learning environment for their students. The amount of information available through 

this growing network is astounding, and not all of it is reliable as anyone can post 

information on the web. The phenomenon of information overload is on the rise, where 

the user is unable to process or sort through the available options to reach any kind of 

meaningful conclusion. 

Developing current technologies such as the Internet could be regarded as high or 

low technologies depending on how they are integrated into the learning environment. 

There are several arguments for and against the use of the Internet in higher education. 

An examination of these arguments will serve as guidelines in determining how the 

Internet could be best integrated into the learning environment. 

Arguments For and Against the Use of the Internet in Education 

Perhaps because of its extensive flexibility, the Internet can be regarded in both a 

positive or negative light. A realistic view must be taken in examining both sides of 

these arguments. Only then is it possible to identify principles of best use from which a 

philosophy of Internet integration into the instructional process can be developed. 

Concerns raised about extensive use of the Internet in higher education include the fact 

that it caimot replace face to face instruction, especially as it is limited in the nature of 

social interactions necessary for learning to take place. It may take some users more 

time them initially estimated to leam how to use even some of the simpler programs, 

which are changing so rapidly that issues of technical support and secure access are 

continually raised. In addition there are questions about poor content quality as there is 

little control over what can be posted on a web site. 
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"The Internet could change the way that we educate and learn. It could eliminate 

the boundaries of time and space, and it could bring our world together. But as the 

Internet becomes more pervasive, as it becomes more commercial, it runs the risk 

of making our world worse, instead of better." (Holsendoph, 1998, p. 1) 

Some of the strongest arguments against the integration of technology have been 

connected with the positive aspects of the traditional, face to face classroom learning 

environment. Perhaps because of the potential of the Internet to replace face to face 

education, some educators are opposed to any emphasis or the extensive use of 

technology in education. This is especially pertinent in subject areas such as music that 

invest great importance of face to face interactions. In some educational institutions, 

on-line courses are intended to replace regular classroom teaching, addressing issues of 

cost and space, and there is a fear that soon there vdll be no need for highly trained 

teachers in the classroom. 

There has been a reaction against the use the Internet in education because of its 

detrimental effect on the social development of students. In 1995 Taylor stated that 

there is a recognized need to provide opportunities for social interaction that will 

support effective learning through shaping the instructional process and the learning 

environment. Questions have been raised about the anonymity that is sometimes 

possible when entering a virtual world. On-line communication even through realistic 

3D chat, where individuals are represented as figures that can move, wave and perform 

various other actions, cannot take the place of face to face interaction. Once made aware 

of these potential problems, it is possible for the instructor to develop communication 
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requirements that will encourage group interaction, perhaps more than in regular 

classroom settings. TurofF (1999) reported that, instead of the five percent participation 

usual in face to face class discussion, it was possible to get one hundred percent 

participation in on-line discussions. 

The question of Internet efficiency has not been answered. Laurillard (1997) 

writing on the evaluation of new technologies for educational purposes implies that the 

Internet does work as an effective teaching tool, but only if certain rules or principles of 

integration have been observed. These include the logistical factors of on-line resources, 

technical problems, and instructor support for efficient study. 

It has been suggested that using the Internet will be more time efficient for teachers 

and students. However, as with any new technology, set up time is often extensive as 

teachers explore the possibilities, choose program formats, learn how to use them and 

prepare on-line lessons or resources. Time is also needed to maintain the on-line course 

and to service the needs of enrolled students. In order to keep abreast of what students 

are doing on-line, educators may need to spend time posting assignments, reading 

through discussions, grading on-line assignments, and posting grades. Lee (1996) 

suggested that the use of on-line resources can be looked on as a"... straight forward 

trade-off: increased virtuality means more work required for setting up the course and 

insuring its success" (p. 3). 

One alternative to extensive set-up time is to develop the on-line resources 

with the students throughout the length of the course, wjJJ ppvide more time for 

the student to become familiar with the pj-ogr^jo, tp what is expected and 
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best how to cany out those tasks. Once the instructor has mastered the program, course 

materials could be changed quickly and easily, and this flexibility is an advantage when 

students are able to receive direct feedback. In addition, students can give feedback to 

their peer and the course instructor. Course evaluations could be a lot easier when 

administered through the Internet. Anonymous responses might be easily collated 

online and summarized so that the instructor might make appropriate adjustments to 

future courses. 

Technical support is a key issue that is often overlooked. In some cases, the 

instructor has spent so much effort on correct use of the technology, and sorting out 

students' problems, that little time is left for the subject matter. In order for on-line 

courses to be run effectively, there is a need for technical support or assistance. In 

addition to problems caused by the great variety of browsers, individual users will have 

unforeseen problems that need to be resolved in a timely manner, in order to avoid 

disruption to the course. 

Another issue connected to technical support is the problem of Internet security and 

identification of students for testing. Many programs use a login identity and password 

to keep track of enrolled students, but there is usually some responsibility of trust on the 

student not to cheat. This problem exists in every learning environment, and while 

creative ways may be developed to overcome the problem in an on-line environment, 

implementation is often left to the instructor. Several on-line courses avoid this by 

having students go to a physical facility for testing using either computers or traditional 

pen and paper methods. 



The poor quality of on-line courses was another area of concern identified by 

Turoff in 1999. "Even though we have access to about 250 versions of group 

communication software, most of those suffer from severe limitations for faculty who 

may not know how to design a successful course" (p. 6). In many cases using the 

Internet for higher education has involved nothing more than placing class notes on the 

Internet. It has been pointed out, that while instructors need"... complete control over 

the communication processes and structures used in a course" (Turoff, 1999, p. 7). It is 

also "... crucial to recognize that the use of a range of instructional media does not 

automatically enhance the quality of teaching and learning." (Taylor, 1995, p. 4). 

Through the Internet subject materials could be presented in a variety of ways, and 

this flexibility may be particularly usefiil for individual student choices. Advances in 

Internet technology may cater to various learning styles and teaching methods. This is 

another area in which Internet technology could improve the teaching and learning 

environment and result in a better quality education for both students and teachers. 

Having identified desirable characteristics in Internet technologies, it falls to the 

educator to highlight guiding principles for use in music education. Attention needs to 

be given to course design and quality, including adequate opportunities for interaction 

between students. Technical support must be provided in a timely manner that will not 

distract the instructor's attention away from teaching and learning. Time is needed for 

the instructor to think through and to set up the various tasks that will be included in an 

online course. Attention should also be given to the amount of time needed to maintain 

the learning environment during the coutse. Applying these instructional design 
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principles to Internet integration will create a learning environment that embodies a 

commitment to excellence in teaching and learning. 

A Philosophy of Technology in Music Education 

The unique qualities of music place limitations on the integration of some 

technologies into the instructional process. Music educators will agree that a large 

proportion of the time that is available should be given to the practice of group 

ensembles, as this is a crucial element of music instruction. Nevertheless, it is no longer 

possible to avoid the question of using technology in the music classroom. Dumestre 

(1999) points out that there is a need for 

. . .  p h i l o s o p h i c a l  c o n s i d e r a t i o n  a b o u t  t h e  n a t u r e  o f  e d u c a t i o n  i n  t h e  I n f o r m a t i o n  

Age. Colleges and universities should articulate and evaluate their philosophy of 

education in light of the demands of the era, and most particularly, the demands of 

dealing with the new technologies. Avoidance of this difficult type of introspection 

places the mission of colleges and universities in danger of becoming obsolete, (p. 

70) 

National, state, and district requirements for music education commonly include a 

statement related to the integration of technology: "Through study and laboratory 

experience, students should be made familiar with the capabilities of technology as they 

relate to composition, performance, analysis, teaching, and research" (Deal, 1997, p. 17). 
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Principles of Integration 

Wagschal (1986) argued that proponents of computer technologies could profit 

from three lessons learned in the unsuccessfiil attempt to introduce television into 

classrooms. He recommended that schools set aside money for support beyond the 

initial expenditure on hardware, that adequate training be provided, and that more 

attention be given to instructional design and course content. If these areas were 

adequately addressed, there would be successful integration of the Internet into the 

learning environment. 

Financial Support. 

Great sums of money have been earmarked for technology. A lot of attention and 

financial resources have been directed to this area, even while sometimes having little 

effect on the ideas of educators. "That the major funding bodies see the new 

technologies as both exciting and possibly the only way to solve some of the problems 

besetting higher education at the moment is without doubt" (Lee, 2000, p. 2). However, 

it is important to realize that there is an ongoing need for technical support, as well as 

preparation time to best use new technologies in the instructional process. 

Integrating a new technology into the learning environment has sometimes 

involved a change in thinking for teachers, and adequate time and training must be 

provided for this. The exploration of possibilities with new technologies, discussion and 

exchange of ideas all need time, which must be paid for. This is a crucial step in 

shaping the learning environment. Another issue concerns the question of intellectual 
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property, or financial remuneration of course materials created by faculty on their own 

time. 

Training. 

Another principle learned from previous attempts to integrate technology into the 

classroom is concerned with training. Wagschal (1986) stated: 

The problems of training teachers to use those computers as part of their daily 

routine, have been even more confusing than those connected with television. 

Insofar as teachers have been trained at all, it has tended to be in the technical 

aspects of using computers largely because no one has a good conception of what 

teachers should be doing with these machines in their classrooms. (As cited in Kent 

& McNergney, 1999, p. 27.) 

Some technologies are more time-intensive than others, affecting teacher behavior. The 

teacher may need to understand how technologies work in order to fix any problems. 

Ease of use is another critical factor in any new technology. The instructor needs to be 

comfortable with the equipment. Once the teacher has become familiar with the 

capabilities of the technology, then they will be able to develop a clear idea of how it 

might best be used to enhance the learning environment. 

Instructional Design. 

Another important lesson Wagschal (1986) pointed out as learned firom previous 

integration attempts was related to teachers' attitudes towards the quality of course 

content. In order to successfiilly integrate technology, the teacher or instructor must be 



an integral part of the design process. It is important that the instructor fit the 

technology to a specific task or educational goal. New technologies have sometimes 

called for radical changes in the instructional design, but this has been successfiil in the 

past. In order for successfiil integration to occur, it is important for educators to match 

existing or available technologies to identified goals. Good teachers look for methods 

and resources that will aid them in teaching to those goals, and technologies that can do 

this should not be overlooked. 

Decisions regarding the appropriate place of computer technology in educating 

children must be made by individual teachers, because they are the only ones in a 

position to determine how that technology can fit into the daily routine of 

classroom life. (p. 34) 

Internet tools or instructional software have been designed to assist teachers in 

instructional design. There are several Internet courseware platforms that are available 

to instructors, including TopClass, FirstClass and WebCT. These Internet courseware 

tools are comparable in terms of application design, cost, and philosophy. There are 

obvious similarities in these online tools aimed at integrating the instructors' effortjs to 

utilize the Internet, and providing support. These include on-line tests, grade book, 

syllabus, calendar, video and audio files, links to other web resources, as well as 

communication tools. Chat and discussion board facilities are standard communication 

tools found in almost all such applications. 

The choice of Internet courseware tools is affected by several factors including 

cost, technical support and instructor familiarity with the software. Although some 
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courseware tools such as Blackboard.com do offer free versions, these applications are 

still beyond the budget of most music educators. It is the institution that will choose 

specific Internet applications as well as provide for technical support. The availability 

of technical support is a major factor directing the choice of Internet course tools, or 

software applications for instructors. Mayo (1998) suggested that it is best to use what 

is available, "... the more transparent the technology, the greater the potential for 

learning" (p. 1). In other words, the technology itself should not be a barrier for either 

the teacher or the learner. 

Looking back on a historical overview of past technologies, it has been possible to 

identify the characteristics of successfully integrated technologies into the learning 

environment. These were characteristically classed, as low technologies, being easily 

assimilated by the teacher, flexible, relatively low in cost, having a low learning curve 

and being easily accessible. In examining the success and failures of past educational 

technologies, it has been possible to draw philosophical and theoretical principles for 

successfiil technology integration into instructional design. We may choose to focus 

attention on a specific instance of Internet integration into the learning environment. 

Need for the Study 

There is a need to measure the effects of Internet technology on specific aspects of 

the learning environment. The Internet has been hailed as the einswer to many 

educational problems and the expectations for results are great. Internet use is still on 

the increase and educators need to be aware of the effects of specific usage, and how 

certain tools can shape the learning envirormient. 



A review of related research showed that there are many factors effecting the on

line learning enviroimient and its assessment. Some studies focused on differences 

between traditional classroom courses and distance learning, showing it to be equal in 

several areas, but as Turoff stated in 1999, distance education tools were currently 

available that could raise the standard learning experience of every student. 

There is a need for more research concerning the effects of specific Internet tools 

not exclusively only in the on-line learning environment, but also in face to face settings 

where they can be an used as an extension of the learning environment Through the 

manipulation of specific Internet tools, it should be possible to determine whether 

differences are created in the learning environment that could have an effect on student 

achievement and perception. This study focuses on Internet communication tools. 

One of the advantages of web-based learning is that information can be accessed 

fi-om any place at any time. Asynchronous communication is convenient, providing 

communication for both students and instructors through electronic bulletin boards, 

email. By contrast, research on feedback would suggest that the option of more 

immediate communication is beneficial to the learning environment. It is possible 

through Internet courses to utilize chat, instant messaging and whiteboard features 

where students can communicate in real time, synchronously as well as asynchronously. 

The rationale behind the imdertaking of this study involves usijig online 

communication as an extension of the classroom learning environment. The area of 

online communication was chosen because it has many of the characteristics of low 

technologies: prevalence in society, flexibility, under control of the instructor, no 
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special equipment was needed, and had some intrinsic motivational value. These 

characteristics suggested that online communication tools would be easily integrated 

into existing music education learning environments. The concept of using real time 

communication tools as an extension of the classroom, while not replacing face to face 

communication, might be viewed as a good compromise between extremes of virtual 

heavy and virtual lite. Video conferencing technology, while more accurately reflecting 

the face to face communication that occurs in the classroom learning environment, 

involves specialized equipment, that is not yet so widely available, and a greater level of 

technical knowledge on the part of the student. 

There is a need to determine the extent to which particular method of on-line 

communication (synchronous or asynchronous) could shape the learning environment. 

Any effect of synchronous or asynchronous methods of communication on the learning 

environment may be revealed through the written music achievement of students and by 

their perceptions of the learning environment 

The purpose of this study was to explore the effect of synchronous and 

asynchronous on-line commimication, on perception of the learning environment and 

written achievement, in a music fundamentals course for non-music majors. The on-line 

communication tools are used as a discussion aid to study sessions, effectively 

extending the classroom learning environment. Synchronous communication where 

students and instructors log on at a specific time is facilitated by the chat room facility, 

and the asynchronous communication is facilitated through the discussion board where 

students and instructors may post and respond to questions over the period of one week. 



Ho: There will be no significant difference (p < .05) in the achievement scores of 

students in synchronous and asynchronous study groups. 

Ho: There will be no significant difference (p < .05) in student perception of the 

learning enviroimient between students in synchronous and asynchronous groups. 

Ho: There will be no significant difference (p < .05) in the achievement scores of 

students by situation. 

Ho: There will be no significant difference (p < .05) in student perception of the 

learning environment by situation. 

Definition of Terms 

World Wide Web: a collection of Internet sites that offer text and graphics and sound 

and animation resources through the hypertext transfer protocol. 

Website: A set of interconnected WebPages, usually including a homepage, generally 

located on the same server, and prepared and maintained as a collection of information 

by a person, group, or organization. 

Internet: worldwide network of computer networks that use the TCP/IP network 

protocols to facilitate data transmission and exchange. 

Surfing: The activity of casually looking at something that offers numerous options, 

such as the Internet or television. 

User: Person who uses the computer interface as a means rather than an end. 

On-line: Accessible via a computer or computer network. 

WebCT: WebCT is an instructional software program that provides a range of on-line 

tools integrated into a single website for ease of access via the Internet. The various 
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tools that are available may be activated by the course administrator or instructor, once 

student enrollment to the course is complete. 

Logon ID: each enrolled student has an individual identity with accompanying 

password for use in the course computer system. When students "log-on" to WebCT 

they have access to the course tools. 

Chat Room: A site on a computer network where on-line conversations are held in real 

time by a number of users, through typed text. 

Synchronous study session: any place with Internet access, real time, where several 

users may "log on" to the site and communicate with each other, by typing text on their 

computer keyboard, "chat" facility. 

Bulletin Board: A system that enables users to send or read electronic messages, files, 

and other data of general interest and addressed to no particular person. 

Threaded Discussion: A set of posts on a newsgroup or bulletin board consisting of an 

initial post about a topic and all of the responses to it. 

Blog or Weblog: A frequently updated website consisting of dated entries arranged in 

reverse chronological order so that the reader sees the most recent post first. The style is 

typically personal and informal. 

Listserv: An automatic mailing list, which processes electronic mail requests for 

addition to or deletion from mailing lists. 

Asynchronous study session: any place with Internet access at any time where students 

may read and post responses or questions on the site by typing text on their computer 

keyboard, "discussion board" facility. 
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Virtual: Created, simulated, or carried on by means of a computer or computer 

network. 

CUCEI: The College and University Classroom Environment Inventory. This forty-

nine question survey was designed for use in higher education, and is available in two 

versions, actual and preferred. The actual form is used in this study. 

MUD or MOO: Multi User Domain or Multi-User Object Oriented system: on-line 

system that facilitates meetings, discussions and other real-time interactions in a virtual 

environment, which is primarily text. 

ISP: Internet Service Provider - A company that provides other companies or 

individuals with access to, or presence on, the Internet. 

CAI: Computer Assisted Instruction 

WBI: Web Based Instruction 

WBC: Web Based Course 

CMC: Computer Mediated Commimication 
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CHAPTER II - REVIEW OF LITERATURE 

Introduction 

This chapter will present a review of literature that highlights various aspects of 

Internet technology, the online learning environment, online communication, student 

perceptions of the online learning environment and Internet pedagogy. The idea of 

extending the learning environment from a traditional face to face classroom setting into 

the online learning environment, through the Internet, may be regarded as a natural 

outgrowth of distance education. Philosophies of technology integration, as applied to 

the Internet, focus on the importance of interactivity and the creation of community. 

The literature in each of these areas, though sparse, will be examined as it relates to 

synchronous and asynchronous online communication and to foresee any problems that 

might arise. 

Distance Education 

Recent research in distance education has mostly compared and contrasted 

traditional face to face settings with the new technologies. Definitions of distance 

education continue to change and evolve as the delineation between new and more 

traditional methods lessens with the prevalence of Internet technology. New terms may 

be used interchangeably, producing an inevitable overlap in the fields of distance 

education, e-leaming and Internet research. This section provides a definition for 

distance education, and gives an overview of distance education research, and student 

perceptions of distance education. 



Distance education may be described as any from of teaching and learning in 

which teacher and learner are not in the same place at the same time. Baker (1996) 

defined distance education in terms of time-space flexibility, and mentioned the terms 

virtual university, computer conferencing, and asynchronous networks. She went on to 

describe a growing awareness of technology used to enhance a more traditional 

educational approach in the classroom. 

Research in distance education has focused on comparisons with more 

traditional methods, differences in student learning and surrounding issues. Brown, 

(1997), Chizmar, (2000), Fallah and Ubell, (2000), and Trentin, (1999) suggested that 

there was little or no difference in the outcome of student results when comparing 

online learning with conventional classroom instruction. Fallah and Ubell (2000) 

conducted a blind study comparing graduate students (TV = 19) in traditional face to 

face, and online settings. They found that there was no significant difference in the 

means of the two groups. There was less variation in exam grades for the online course 

with a standard deviation of 16.5 for the on-campus class and 13.9 for the online class. 

This might have been because the online learning placed greater pressure on students to 

perform independent learning, perhaps causing a higher drop-out rate. 

Favorable results from studies comparing distance education and traditional on 

campus courses, (Bowman, 1996; Peled and Rashty, 1999; Wild & Omari, 1996) have 

resulted in a trend towards the integration of distance education techniques into the 

higher education learning environment, "web-enhancing" courses for all students. 
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Critics of distance education courses that used the Internet were concerned with 

the issue of isolation, as students do not meet in a face to face setting. Downs and 

Moller (1999) examined the experiences of rural students, teachers, and administrators 

(JV= 19) in a distance education course through interviews, observations and document 

analysis. They found that students believed that the lack of socializing had a negative 

effect on their ability to relate in class. 

The amount of feedback or interaction that occurs is important to students' 

perceptions of isolation. Mclssac, Blocher, Mahes & Vrasidas (1999) examined student 

and teacher perceptions of interaction in 6 web-based courses using computer mediated 

commvinication. They concluded that the lack of immediate feedback contributed to the 

feeling of isolation among students, and also stated that interaction may be the most 

important activity in a well-designed distance education course. 

Irani (2000) conducted a study to examine the effect of direct experience on 

student attitudes and perceptions of distance education. The treatment involved college 

aged subjects (N- 72). Half of the sample participated in a week long distance 

education module via videotape and the Internet, while the others met with the same 

instructor and content, but delivered in the traditional classroom setting. Irani suggested 

that college aged students expected a fair amount of choice and input in their role as 

consumers of higher education. In addition she found that direct experience increased 

the attitude certainty of students. Irani concluded that rather than the "if we build it they 

wiU come" mentality of many institutional administrators, greater care should be taken 

to insure that students' experiences of distance education were positive. 



Several educators have begun to question the exclusive use of online tools for 

distance education. In fact Turoff (1999) questioned whether we have denied the regular 

student in face-to-face classes the same quality of education that we have provided for 

the distance education student. He concluded that"... the most important factors for 

future success will be the quality and talent of the instructors and their commitment to 

excellence in learning.... Regular students will opt for distance participation in some 

of their courses, not only because it is convenient, but because they perceive no loss of 

quality" (Summary section, f 5). Kearsley (1998) in an article titled "Distance 

Education Goes Mainstream", pointed out the rapid transition from traditional teaching 

to distance education that was exemplified by the increasing popularity of electronic 

classrooms. There has been a rapid build-up of classrooms consisting of mostly 

networked computer equipment, many including Internet connection. 

Summary of Distance Education Findings 

Researchers found that students performed equally well in distance education. 

Achievement in online courses was more homogeneous, although there is often a high 

drop out rate. It is important that instructors take steps to ensure that students' 

perceptions of the online environment are positive. Increased intensity of interactions 

and feedback may help to avoid student perceptions of isolation. The current trend is to 

integrate online tools into the traditional learning environment. Students themselves 

have found it advantageous to use new tools and methods at their own convenience. 



The Internet 

The growing role of the Internet in society at large cannot be denied, but despite 

popularity, acceptance, and accessibility there are obstacles to the successful integration 

of the Internet into higher education. Several researchers have addressed obstacles to 

web enhanced learning environments by examining existing practices through websites, 

online syllabi, observations, and surveys. 

Several researchers have scrambled to examine the work of forward thinking 

instructors through analysis of their course syllabi and web sites. Ellis and Phelps 

(2000) predicted that"... as online course delivery becomes more widespread and 

accessible, less technologically literate staff will need to become involved in both 

development and delivery of online units" (p. 26). 

Rankin (2000) found a wide variety of standards in his examination of course 

web sites and online syllabi. He examined online course syllabi at various institutions 

across the USA in order to offer suggestions to incorporate relevant, links to other sites 

that may have been overlooked. The sample web pages (7V=115) were from 23 

institutions serving a population of over 10,000 students, providing off-campus and on-

campus programs, and that had a minimum of 25% commuter students. Course 

websites were accessed online for analysis of content in the areas of: update, email, 

course topic, administrative, disability support, study aids, department and institution. 

Rankin concluded that in spite of the growing number of students comfortable with 

working the Internet, most instructors have failed to take full advantage of the growing 

resources available to them. 



The growth of the Internet has been so rapid that institutions and educators have 

not been prepared to facilitate Internet integration into the learning environment. Peled 

and Rashty (1999) stated "... that the growing role of the Intemet as the main 

communication and information delivery channel in society at large will make web-

based learning environments the prime vehicle for delivering better educational 

programs to more students at a lower cosf (p. 415). Maddux, Cxmmiings and Torres-

Rivera (1999) pointed out that the growth, acceptance, and popularity of the Intemet 

and the web caught most academic departments by complete surprise. In their 

discussion about the facilitation of information technology into higher education 

instruction, they highlight several issues including the time-critical nature of 

instructional computing needs, crisis intervention, the need to check and double check 

interactive web pages for proper operation, backup plan, and ongoing effort to improve 

computer literacy of instructors. 

Several researchers have reported problems with Intemet integration. Daly 

(1998) listed fundamental obstacles to the successful integration of the online 

environment in higher education as the large skill range of students enrolled in classes, 

and the lack of reliability of campus computer networks, that resulted in unequal access 

to student computing resources. 

Laurillard (1997) addressed the question of how leaming technologies could 

improve leaming in the light of a persistent discrepancy between questions asked of 

evaluation studies in new technologies and the conclusions that they had come to. Many 

researchers (Laurillard, 1997) have suggested that leaming technologies have the 



potential to improve learning. Laurillard (1997) suggested that the key factor was 

context. As well as finding no significant differences in measured learning outcome of 

alternative methods, logistical/ technical difficulties have been a restraint on the 

medium, preventing the Internet firom realizing its full potential. 

Laurillard (1997) suggested that students were enthusiastic about the Internet 

because new mediums engage attention. In addition, the Internet is interactive in nature. 

In a review of the then recent studies Laurillard (1997) stated that interactive tasks with 

immediate feedback engaged students for longer time periods, and that open-ended 

tasks invited a questioning approach to the material. Among other factors considered 

important for successful technology integration, Laurillard listed students' prior 

knowledge, approach, and perceptions of assessment. 

Kostopoulos (1998) discussed academic, technical, administrative, instructional 

and behavioral considerations associated with global e-leaming. He presented an e-

leaming site as an example of a course design prototype including embedded files 

utilizing audio, video, images and animation. Kostopoulos concluded that the Internet, 

as a network, coupled with streamed audio technology, did provide the necessary 

infrastructure for global course delivery, but that the current e-leaming need was for 

more course development tools needing a minimum of skill, time, and effort on the part 

of the educator. 

Summary of Internet Findings 

Internet integration into the learning environment is a natural outgrowth fi-om 

distance education. The rapid growth of the Internet has resulted in a wide range of 
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standard online syllabi and course web sites. Problems with Internet integration also 

involve the technology literacy of instructors, student skill range, and technical, 

administrative and philosophical issues. Students are enthusiastic about, and motivated 

by Internet tools. Internet integration offers tools and methods that are unique, offering 

possibilities that would not be viable in a face to face setting. 

The Technology Application 

The rapid development of Internet technology software has meant that little 

research has been done in this area. However, despite the advent of new applications 

and updated versions of older ones, it is possible to identify and define certain types of 

sofitware development pertinent to this study. The terms courseware tools, or platforms 

may be viewed as first generation Internet tools integrated for easier course 

management. A course management system is a software program housed in a remote 

computer server that may be accessed through the Internet by means of a user identity 

and password. The emergence of these integrated learning management tools bring their 

own concerns despite the perceived potential of using the Internet for education. 

There are several Internet courseware platforms that are available to instructors, 

among them TopClass, FirstClass, Blackboard and WebCT. These Internet tools, 

contained in a course management system, are comparable in terms of application 

design, cost, and philosophy. Piguet and Peraya (2000) provided an analysis of WebCT 

authoring tools in respect to usability, as measured by the Computer System Usability 

Questionnaire (CSUQ) for user satisfaction and usability designed by Lewis (1995). 

Subjects (iV= 35) varied greatly in background and experience, but were all involved in 



creating web-integrated learning environments at institutions of higher education. 

Although not all WebCT tools were examined, results were consistent for those 

included: customized homepages, icons, course settings, quizzes, bulletin boards and 

course calendars. The authors suggested that each individual WebCT tool could 

collectively influence a course designer's overall authoring experience, either 

negatively or positively. 

An integrated course management system also offers opportunities for 

individualized monitoring and feedback related to both student performance and 

perceptions. Mayo (1998) used TopClass with undergraduate and graduate music 

education majors in his research of course management systems and highlighted the 

individualized nature of this approach. The participation of every individual student 

could be traced through the system. Although the interface was simple and intuitive for 

students to use. Mayo suggested that the learning environment might be more difficult 

for younger students who had adapted strategies of non-interaction in the classroom 

because there was little chance for them to be unprepared. 

Segrue (2000) suggested that with so many online communication tools 

available, the challenge for instructors was to design courses that facilitated deep and 

effortful cognitive processing for all students involved. She stated that in order to 

function as a cognitive tool for learning, the Web should at a minimum support the 

exploration of constrained knowledge places to complete online or authentic offline 

activities. This activities-based approach recommended by Segrue, should be combined 

with opportunities for peer and expert collaboration. 



The development of the computer interface, the means by which an individual 

user enters the online environment, also needs attention. Provisions must also be made 

to avoid frustrations related to mastering course technology and inconsistently 

performing technology. Firdyiwek (1999), in a discussion of issues surrounding Internet 

courseware tools, suggested that the developers of online tools saw their role as 

technology providers, and not as leaders or partners with the instructors of such courses. 

The technology interface should be user-friendly so that it is invisible for the user, and 

not a barrier or distraction. Williams (2000) stated that students should perceive 

technology as a thoroughly integrated part of the process in online learning. Ross 

(1996), in a study of communication skills in a computer conferencing course, found 

that the lack of prior technical skills had very little effect on class participation when 

assistance was provided during the course. Mclsaac, Blocher, Mahes and Vrasidas 

(1999) c^e to the same conclusion. 

Williams (2000) discussed several theories as a basis for web-design, including 

constructivism, general and vocational approaches, systems approach, and active 

learning. He concluded that the utilization of a range of processes was important for the 

development of technological literacy and capability. Variety in tools and tasks would 

also appeal to students with different learning styles. 

Summary of Technology Findings 

There are obvious similarities in online courseware tools, which are aimed at 

integrating the instructor's efforts to utilize the Internet in courses, and providing 

support. These similarities include online tests, grade books, syllabi, calendars, video 



and audio files, and links to other web resources, as well as communication tools. Chat 

and discussion board facilities are standard communication tools found in almost all 

Internet courseware applications, and are therefore an integral part of the online 

learning enviromnent. There is a need for educators to work with developers of online 

course management tools, and to use those tools with specific attention to teaching 

approach, whether constructive, collaborative, or active learning, to cater to individual 

student differences. 

The technology interface should not be an obstacle for entrance into the online 

learning environment. As the Internet becomes more commonplace in society, a virtual 

lite (Lee, 1996) level of experience, including the use of email, chat, and discussion 

boards, will be assumed. The design process for the use of these tools is as evolutionary 

as the development of the web itself 

Course Design 

Researchers have examined existing course designs in order to extrapolate 

design principles that will survive rapidly changing technology. The focus, in addition 

to evaluating online course syllabi, has been on issues sxirrounding the virtual 

classroom, focusing on best practice. Computer Mediated Communication (CMC) is 

important because of its potential in increasing the quality and quantity of interaction. 

More important than increased interaction is an understanding of how student reflection 

and student perception might be pivotal in improving the learning environment. 

Wild &, Oman (1999) proposed a working model, when designing learning 

environments, that viewed the web as a hyper-medium. Wild and Omari believed this 
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model should be based on certain pedagogical characteristics. The web could be seen as 

offering a conversational framework where dialogue mediates between the known and 

the unknown, or between the learner and the object of learning. This dialogue Wild and 

Omari stated would then provide facilities for various interactions including: learner to 

learner, learner to instructor, and learner to content. Wild and Omari focused on 

asynchronous dialogue because of the lack of a reliable synchronous dialogue tool. He 

suggested that designers of web sites needed to be aware of the possibilities in approach 

offered through conversational frameworks and constructivist theories. Wild and Omari 

felt that designers should also consider how knowledge might best be represented in a 

variety of forms. 

It is important for course designers to be aware of the changing nature of the 

online learning environment. Looking at the big picture, perhaps trying to foresee short-

term developments will encourage innovative thinking needed to support the design of a 

learning environment that is adaptable to change. Roschelle and Pea (1999) presented a 

report of near-term trajectories discussed at a workshop that involved (N= 125) 

learning researchers and developers from 50 institutions incorporating universities, non

profit organizations, corporations, and schools. They implied that innovations were 

needed to more closely connect educational infrastructures with specific technologies to 

make learning more accessible and to promote individual learning. They concluded that 

because Internet technology was changing so rapidly, focus should be on gaining 

insights in the properties of the emergent learning communities. 
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Several researchers have concerned themselves with the development of the 

Virtual Classroom to either replace or supplement traditional face to face instruction. 

Hiltz (1995) described the experiences and results of using a Computer Mediated 

Communications (CMC) structure to create a virtual classroom. This was an 

environment that facilitated collaborative learning, but the personal tone of daily 

interactions meant that each instructor could only comfortably work with 30 students. 

TurofF (1995) reviewed software fimctionality in an attempt to further develop a Virtual 

Classroom to support distance education. He suggested that the objective was not just to 

duplicate the characteristics and effectiveness of the face to face settings, but also to use 

the computer in some unique way that would improve what was usually done in class. 

He briefly addressed the issues of information overload, and anonymity and gaming, 

before describing activities incorporated into the system. For example, in the Question-

Answer Activity, students were forced to supply an answer to the instructors' discussion 

question, before they could see the answers of other students. 

Turoff (1995) went on to suggest that key elements in the development of the 

virtual classroom learning enviromnent were the importance of interactions between 

learners and the merging of simulation with asynchronous computer mediated 

communication. It was also important to add realism to the gaming process, and to 

ensure that the environment was a single integrated interface that was easy to learn. 

Finally, he stated that this design process was evolutionary and should be firmly tied to 

an evaluation program that provided feedback on its effectiveness. 
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Godwin-Jones (2003) wrote about environments for online collaboration. He 

described Blogs and Wikis as emerging technologies especially useful for active and 

project-based learning. Blogging developed from the idea of web-logging may be either 

an individual or a group interactive journal. Blogs are especially useful for students, 

Godwin-Jones suggested, as they enable uploading and linking of files suitable for 

students electronic portfolio, showing developments over time. Blogging, as a form of 

self-publishing, encouraged student ownership and responsibility when those students 

realized that they were writing for a real audience. A Wiki web site (Hawaiian for 

"quick") was described as more intensely collaborative, with the educational goal to 

create a shared repository of knowledge. "They feature a loosely structured set of pages, 

linked in multiple ways to each other and to Internet resources and an open-editing 

system in which anyone can edit any page" (p. 15). 

In 1997, Downing and Rath discussed the move to electronic classrooms and 

identified as beneficial the increased quality and intensity of interaction of online 

education. They presented a case study in their research concerning how, and why, 

Internet commimication tools affected classroom dynamics. Subjects (N= 205) were 

enrolled in two college classes and after taking multiple-choice quizzes online needed to 

log on to get results. They collected data from student surveys, electronic bulletin board 

postings, and professor and/or Teaching Assistant time logs and observations. They 

concluded that the experience was positive for both teachers and students, greatly 

improving the communication processes of both the large and smaller class (n = 143, 

and n - 62). 



There are several suggestions for potential users of online communication tools 

to consider. Downing and Rath (1997) concluded that it was critical to have firmly 

established rules from the beginning, because using the Internet as a primary coxirse of 

communication was a cultural change for most students. The instructor should know the 

background of students and sell the system, emphasizing that students would find it 

beneficial to become more familiar with the Internet as it grows in society. It was also 

important to have an intelligent structure for Internet usage, and at least one forced 

activity that was of definite interest to the students, such as grading. 

Summary of Course Design 

The process of course design is still developing as Internet tools continue to be 

developed and used. Continuing evaluation of course design is important as researchers 

examine the effect of tools and measure interactions in the online learning enviroimient. 

Researchers' suggestions have mostly come from examination of current courses to 

suggest principles of best practice. Online courses do better with increased interaction. 

Rules should be firmly established at the beginning of the course, and the instructor 

should collect backgroimd information on the students. Knowing the students will 

enable the instructor to better motivate and help students succeed. In order to make the 

most of the online learning environment the design of Internet activities and 

assignments should be firmly tied to a pedeigogical philosophy. 
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The Online Learning Environment 

The online learning environment is continually evolving. New tools, improved 

connectivity, updated versions of courseware, and changes in emphasis in teaching and 

learning all contribute to the problem of conclusive research findings. Initial evaluations 

of the online learning environment have been carried out using current expertise. 

However, some researchers have argued that the online learning environment is 

essentially different from the classroom learning environment and so have begun to 

develop assessment instruments uniquely designed for the virtual classroom 

environment. Researchers of the online learning environment have focused on student 

achievement, student perceptions, differences in individual student learning styles, and 

group dynamics (Clark, 1996; Clifford, 1996). 

In classroom environment research, variance in cognitive and affective 

outcomes can be tied to factors including pedagogy, organization, and relationships 

(Fraser, Treagust & Dennis, 1986). The Online Learning Environment may be 

examined using similar methods as for a more traditional environment. Hiemstra (2002) 

suggested a broader view of the learning environment, and that the same factors 

influenced both the online learning enviroimient and the face to face educational 

environment, negating the need for different assessment tools. While several researchers 

have focused on the classroom learning environment few have addressed tertiary level 

education or the online learning environment specifically. 

The online learning environment could be regarded as more egalitarian than in 

traditional settings, because of the pressure on individual student participation. Several 



researchers have examined the characteristics of student achievement in the online 

learning environment. Fallah and Ubell (2000), in a blind study where the instructor 

taught the same material face-to-face and online, found that there was less standard 

deviation in midterm scores from an online group when compared to an on-campus 

class. The online class had an average score that was five percent higher than the on-

campus class, but perhaps more importantly it had less variation with a standard 

deviation of 13.9 for the online group as compared to 16.5 for the on-campus class. 

Fallah and Ubell (2000) noted that: 

a) Online learning placed greater pressure on students to perform independent 

learning. 

b) Students who could not meet the demands of their online class dropped out 

after a few weeks, leaving a more homogeneous group in the class. 

c) All students enrolled in the online class were working professionals; those 

enrolled in the conventional class were full-time students and working 

professionals, (p. 4, 5) 

The online learning environment generally involves increased interaction when 

compared to face to face settings. Improved communication between faculty and 

students makes learning more efficient (Molholt & Zucker, 1995). Brown (1997), in an 

article discussing the essential elements of an effective online course, suggested that the 

"... more reclusive learners no longer need to struggle for a 'turn to speak', they can 

make a contribution to the discussion... with the surety that it will be heard by all class 



members" (p. 4). Hiltz (1995) also suggested that the written medium of online 

discussion is less threatening than in a face to face setting. 

One of the essential requirements for a successful online environment is prompt 

feedback or interaction with the instructor and peers (Foley and Schuck, 1998; Mason 

and Weller, 2000). New users in particular, find it helpful to be able to interact with 

peers who have more experience using the technology and with their instructors. Daly 

(1998) suggested that the broad spectrum of skills that students bring to any class was a 

fundamental obstacle to achieving academic goals. The nature of the online learning 

environment may afford more attention to the learning needs of individual students 

through increased interaction. Increased intensity and occurrence of interactions will 

influence student perceptions of support in the learning community. 

Interactions in the Online Learning Environment 

The online learning environment has been criticized because it lacks the many 

varied interactions that occur in a face to face setting. Garrison (1993) described 

interactivity as "... sustained, two-way communication among two or more persons for 

the purpose of explaining and challenging perspectives" (p. 93). However, several 

researchers have found that the environment need not be lacking in this area of social 

interaction. 

Student conmiunications occur in three or four broad areas: student to student, 

student to instructor, student to content, and student to machine. In the online setting 

any automated responses might be classed as content communication. It is arguable 



whether students might communicate through a computer interface, with or without 

awareness of the interface itself. The complexity of interactions is increased in the 

online learning environment. 

Social interaction is an important aspect of learning that may well be enhanced 

through the use of electronic communication. Dowling (1996) discussed social 

interactions and the construction of knowledge in computer mediated environments. 

She concluded that 

" . . .  w i thin electronic enviroimients the dimensions of social interactions which 

mediate learning are undoubtedly increasing in complexity... There is the 

pofential for a huge variety of other participants, both human and digital, to be 

involved in those social and cognitive relationships and interactions through 

which students leam." (p. 172) 

Social cognitive theory suggests that individuals choose the environments in 

which they wish to exist, in addition to being influenced by those enviroimients 

(Naughton, 1997). Influences include: environmental influences, situational 

characteristics, cognitive factors, personality, as well as demographic characteristics and 

behavior. Kearsley (1998) suggested that many traditional courses in higher education 

involved very little interaction among students. In courses that involved online 

networks, socializing could occur via email, chat and conferencing sessions. Mclsaac, 

Blocher, Mahes and Vrasidas (1999) suggested that the variables of interaction and 

social context of learning are important constructs for examining the complex 



relationship between the 5 components of any distance learning setting: learners, peers, 

instructors, content and technology. 

Psychosocial aspects of the online learning environment could be favorably 

shaped through interactivity (Liaw and Huang, 2000), the giving of clear directions 

(Mason and Weller, 2000) and the provision of technical support (Daly, 1998). Liaw 

and Huang (2000) discussed the interactivity of web-based instruction with a historical 

survey of methods and media and concluded that.. it can be assumed that the more 

interactions that occur between learners and instructors or among learners, the more 

learners are able to leam and to develop knowledge through self-discovery and personal 

insight" (p. 44). 

Increased interactions can also facilitate student reflection. Internet technology 

could have a powerftil role in preparing students to be lifelong learners through the 

facilitation of student reflection. Lin, Hmelo, Kinzer and Secules (1999) discussed the 

design of technology to support reflective thinking through comparison with expert 

models and peers. They stated that students' critical thinking about their own learning, 

as well as how information was related to that learning was supported through the 

quantity, variety, and speed of information retrieval. One of the methods suggested to 

support students' reflective thinking, was through a forum for reflective social 

discourse. In keeping with social constructivist goals students were encouraged to create 

social environments where knowledge construction could be a shared experience 

developed by the interplay of many minds. 



Interactions between students in any class may also affect the creation of 

learning communities and group dynamics (Davis & Ralph, 2001), because 

psychosocial aspects of the learning environment are affected by interactive 

communications. Hickey (1998) pointed out that it was possible to build a community 

of learners using electronic communication environments that had an effect on student 

achievement and perceptions. A strong sense of community increased the persistence of 

students in online programs and enhanced information flow, learning support, group 

commitment, collaboration, and learning satisfaction. Ubon, & Kimble, (2003) reported 

their findings of a pilot study on the potential of asynchronous text-based CMC to 

support social presence online. They reviewed transcripts of asynchronous CMC and 

concluded that online learning communities could be created, but might take longer to 

form than in a traditional face to face class. Ubon and Kimble (2003) discussed the 

importance of providing students with a learning environment that encouraged critical 

reflection and knowledge construction through social interaction with other students in 

a learning community. 

The creation of community is an essential part of the learning process, but little 

is known about the nature of that community, or of the differences, if any, between 

synchronous online communication, and asynchronous online communication, where 

users log on at their own convenience, at anytime, and in anyplace. The asynchronous 

nature of much online discussion has advantages and disadvantages. Allowing time for 

reflection is an important factor in learning effectiveness (Hiltz, 1997; Bush, 1998). 

Gunawardena (1993) stated that while computer mediated communication afforded the 
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opportunity for students to reflect and even to consult outside sources, student reflection 

could not be guaranteed. In fact, asynchronous communication may encourage 

procrastination for less mature students (Daly, 1997). 

Robinson (2001) reported that students in an Introduction to Music Education 

course formed a community over 13 weeks through electronic conversations. He stated 

that they 

" . . .  f o r m e d  r e l a t i o n s h i p s  t h a t  w e r e  d e e p e r  a n d  r i c h e r  t h a n  t h o s e  o b s e r v e d  i n  

previous iterations of the class that did not include technology application. Many 

class members also told of outside-of-class meetings between colleagues to 

discuss topics brought up in class or online, an occurrence that was extremely 

rare in past years." (Building a Community, f 1.) 

One of the biggest complaints concerning the online learning environment was 

the lack of comradery and collaboration that would occur in a face-to-face classroom 

environment. Clark (1996) suggested that collaboration in the online environment 

should be encouraged. He went on to describe various collaboration tools and 

concluded that group dynamics appeared to be different in Online Learning 

environments than in face-to-face environments. Clark (1996) suggested that the online 

learning environment had several advantages over traditional education including the 

convenience of asynchronous participation and a permanent record of the class and 

analysis tools. 



Summary of Online Learning Environment Findings 

The online learning environment is continually developing as new tools are 

developed. Researchers in online course development have found that the nature of 

interactions may greatly influence the online learning environment. This may be due to 

concepts of social interaction where students' choices and interactions contribute to 

shaping the environment. It is possible for students to develop a sense of community in 

the online environment that is different from a face to face setting in undefined ways. 

The increased feedback of more intensive interaction between student, instructor, 

subject and machine encourage a collaborative approach to teaching and learning (Hiltz 

& Benbunan-Fich, 1997). 

Researchers have also concluded that the online environment is more egalitarian 

than traditional environments as it allows for more individualization of student 

differences. This individual attention may be facilitated through the variety of Internet 

courseware tools that are available to the course designer in shaping the online learning 

environment. 

Individual Student Differences 

Another factor that researchers found to affect the extension of communication 

skills into the online Learning Environment was individual student differences. Several 

researchers (Clark, 1996; Clifford, 1999) in online learning have examined individual 

student differences in learning style, motivation, and student preferences. Psychosocial 

aspects of the learning environment are also affected by context, and the method or 

approach used by instructors and course designers, such as Field Dependence. 
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Field Dependence or Independence may be defined as the degree to which the 

contextual field affects an individual's processing of information. This assessment of 

individual difference may be an important factor for student learning in the online 

environment. In 1999, Summerville conducted a study with 177 subjects enrolled in an 

undergraduate educational technology course, using the Group Embedded Figures Test 

(GEFT) to determine whether students were field dependent (n-S3) or field 

independent (n = 94). The GEFT was adapted by Witkin, Ottman, Raskin and Karp 

(1971) to determine field dependence/independence for large groups of individuals. In 

the study Summerville randomly selected 50% of students from each group who were 

informed of their GEFT score, while others remained unaware of their cognitive style. 

In addition half of the aware field dependent/independent group were placed in a 

treatment mismatched with their cognitive style. Two HyperCard stacks, designed to 

teach HyperCard, were developed with differences in instructional support, the structure 

of the instructional environment, and feedback. The instructional environment for field 

independence had minimal structure, consisting of a menu from which students could 

choose to proceed through the links in any order, with the option of minimal feedback 

and help text when required. The field dependent stack was highly structured and had to 

be completed in sequential order before subjects were allowed to go on to the next area. 

Feedback was explicit and corrective. Subjects were required to apply their knowledge 

by creating their own HyperCard stacks using elements they had learned, within one 

hour, and completing a satisfaction questionnaire designed by the researcher. 
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Svimmerville's (1999), analysis of quantitative data from subjects indicated non

significant results, but several differences were noted between the comments of subjects 

in both fields. Generally those who were field dependent subjects believed that it was 

important for them to have extensive step-by-step instructional support, and if 

mismatched with their instructional environment, they became confused and frustrated. 

Those subjects who were unaware of their cognitive style blamed themselves for their 

failure, many stating that they were "no good at timed tests" or were "stupid". Subjects 

in the field independent group responded differently feeling that "the instruction was 

too easy", and that "it drove me crazy to go step-by-step like that -1 just got through 

the instruction as soon as possible" (p.7). Summerville concluded by suggesting that 

many subjects may need additional support regardless of cognitive style, and that plenty 

of resources should be provided. 

The communication capabilities of the Internet make it easier than ever before to 

support collaborative learning environments. Segrue (2000) hypothesized that learning 

was facilitated when information was organized in a manner that reflected the 

organization of knowledge in human memory. The many levels of hyperlinks in the 

online environment are analogous the network of memory nodes in the himian brain. In 

discussion of the computer as a cognitive tool, enhancing or extending the cognitive 

powers used for thinking, problem solving and learning, Segrue highlighted the 

importance of collaborative learning as an instructional approach. 

It is also possible to examine behaviors of individual students through the 

tracking of logging of users within a course management system. Peled and Rashty 



(1999) examined web logs as a means of collecting and analyzing data on individual 

students. They administered two anonymous questionnaires at the beginning and end of 

the 12 week course, ranking answers on a 1 - 5 point scale. Their findings suggested 

that male students might be more active than females, scoring higher in the areas of 

discussion participation, online voting, message board viewings, and navigating. 

Student learning style is another common method of analysis used to assess 

individual user differences. Individual student differences can perhaps be more easily 

catered to in the online learning environment. Soles and Moller (2001) explored Myers 

Briggs Type Preferences in distance education and suggested several strategies for 

course design. The Myers Briggs Type indicator assessed student preferences in four 

different areas: 

1. Extraversion or Introversion - where the individual prefers to focus attention 

2. Sensing or Intuition - the way they prefer to take in information 

3. Thinking of Feeling - the way they prefer to make decisions 

4. Judging or Perceiving - how they orientate themselves to the external world 

(From Myers, Isabel Briggs, Introduction to Type, Consulting Psychologist 

Press 1993, in Soles & Moller, p. 3). Soles and Moller (2001) went on to suggest 

specific instructional strategies for each of the four Myers-Briggs types in the online 

learning environment, incorporating various education delivery systems. They included 

various combinations of synchronous and asynchronous communication methods 

including: video conferencing, telecollaboration and synchronous online activities as 

well as asynchronous computer based instruction. 
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Soles and Moller (2001) also presented their suggestions for education delivery 

systems according to other learning preference assessments. They concluded that 

students with high assessment of kinesthetic learning style,.. may experience 

difficulty as the online learning environment offers limited, if any delivery that involves 

moving" (p. 9). 

Summary of Individual Student Differences 

Researchers have applied some of the findings in individual student differences 

to the online learning environment. Psychosocial factors, including students' learning 

style, motivation, and student preferences, mutually impact the learning environment. 

The context, in which materials are presented, also has been shown to play a part in 

individual student differences as related to the online learning environment. Student 

preferences for the layout and linking of resources, for technical support, and teacher 

direction all influence the online learning environment. These same areas of research 

are confounded by the consideration of student perceptions of their own abilities and 

preferences. 

Student Perceptions of the Learning Environment 

In course evaluation and in online research studies there is a concern for student 

satisfaction. Researchers (Weisskirch & Milbum, 2003; Grigorovici, Nam & Russill, 

2003; Hiltz, 1997) have found that student satisfaction is influenced by student 

interactions with other students and the instructor, the computer interface, and student 

perceptions of fairness or awareness of the method of assessment. Other issues concern 



72 

the way that students conceptualize the online learning environment, and how student 

self-efficacy and levels of technology competency might affect student perceptions. 

Issues concerning student perception of the online learning environment involve 

a sense of the virtual space as well as the various instructor-student-computer 

interactions. Powers, Davis and Torrence (2000) found that not all students responded 

to questions intended to assess the virtual classroom enviromnent. They suggested that 

some students could not conceive of a classroom existing without four walls, desks and 

chairs, while others might think of the place in which they accessed the Internet as the 

classroom. 

Student experience and perceptions of technology often play a crucial role in the 

success of Internet integration into higher education learning environments. Researchers 

have approached this problem of student variance in technology acceptance or attitude 

to computers by creating or adapting assessment instruments. Liaw (2002) conducted a 

study with imiversity students (N= 260) to collect evidence of users perceptions of Web 

technology as a use and training tool. The model integrated Technical Acceptance 

Model (TAM), Social Cognitive Theory, individual attitudes, motivation and self-

efficacy perspectives. The Technical Acceptance Model, designed to explain user 

acceptance of a technology, examined ease of use and usefulness as perceived by the 

user, to measure behavioral intention. Liaw used the Computer Attitude Scale 

developed by Loyd and Loyd (1985), to measure computer anxiety, confidence, liking 

and usefulness. 



Self-efficacy refers to students' belief in their own capabilities to .. mobilize the 

motivation, cognitive resources and courses of action needed to meet given situational 

demands" (Wood and Bandura, 1989, p. 408). Individuals with high perception of self-

efficacy are more active and persist longer in their efforts. Liaw (2002) suggested that 

computer self-efficacy could be viewed as an individual's perception of their 

capabilities regarding computer knowledge and skills. 

In the area of student motivation, Liaw (2002) classed enjoyment of the activity 

as intrinsic motivation, while perceived usefulness was related to extrinsic motivation. 

The survey questionnaire used by Liaw (2002) in this study was designed to collect 

demographic information, computer experience, and web attitude. The web attitude 

scale measured web self-efficacy, enjoyment, usefulness, and intention to use the Web, 

through a 7-point Likert scale. Liaw found that all three variables Web self-efficacy, 

Web enjoyment, and Web usefulness had significantly positive effects on behavioral 

intention to use the Web. He concluded that the results of this case study confirmed 

earlier research on Social Cognitive Theoiy, which claimed that both outcome 

expectations and expectations related self-efficacy are basic determinants of user 

behavior. 

Summary of Student Perceptions 

Student perceptions of the online learning environment are an important 

consideration in Internet research. Some students find it difficult to perceive of virtual 

space, and relate any assessment questions to the physical space in which they access 

the Internet. Attitudes towards, and levels of technology literacy have a marked impact 
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on student perceptions of success and self-efficacy. There may be some correlation 

between students with high levels of self-efFicacy and motivation. As the online 

environment continues to evolve, it is important to understand how student perceptions 

might be shaped and supported. The virtual learning environment can be shaped 

through interactions, technical support, and the pedagogical philosophies that underlay 

design. 

Internet Pedagogy 

Pedagogies for using the Intemet as part of the learning environment are only 

just beginning to be developed, and it is perhaps for this reason that the Intemet is not 

more widely used in higher education and particularly in music education. Starr and 

Milheim in 1996 found that most instructors failed to take advantage of the resources 

available to them online. Although 96% believed that the Intemet would have a positive 

effect on instruction, only 40% were able to find a viable means of incorporating web-

based resources in their own teaching activities. 

Hopper (1999) presented two contrasting college teachers, illuminating their use 

of technologies through practical and vivid examples. The emphasis was on thoughtful 

teachers embracing principles of critical thinking and scholarship in order to discover 

the invisible technologies at their fingertips. Hopper advocated course designers 

thinking about how the various technologies might best be used. In a discussion of 

invisible technologies, he listed presentation software, word processing and email 

among others, and described where funds might best be spent. The article contrasted 

technology assumptions "technology is stuff with technology method. Hopper 
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suggested that technology was "5% stuff and 95% what to do with stuff, outlining 

goals for students and how an instructor's time might best be spent before class. 

According to Hopper, the best pedagogy occurred when students saw the technology 

modeled, and applied it judiciously as they personally became more capable and 

confident problem solvers. 

Perhaps most importantly, ongoing evaluations of teaching and learning need to 

drive all decisions in the online learning environment. These decisions cannot be 

disconnected from philosophies of education. The critical approach presented by Cecez-

Kecmanovic and Webb (2000), suggested that the provision of technologically 

advanced envirormients such as web-mediated group work and discussion spaces, might 

not naturally result in successful collaborative learning. Rather educators should be 

"critical about the actual degree of satisfaction of ideal learning conditions in any 

concrete learning situation, attentive to the communicative needs of learners, and 

sensitive to subtle forms of communicative distortion and coercion that prevent equal 

participation, self-fulfillment, and emancipation of individual students." (p. 8) 

One important principle in the philosophy outlining the integration of 

technology into the teaching-learning envirormient, suggests that it is best to use what is 

available, "... the more transparent the technology, the greater the potential for 

learning" (Mayo, 1998, p. 1). In other words, the availability of technical support is a 

major factor directing the choice of Internet course tools, or software applications. 

Online learning environments are particularly susceptible to any breakdown in 

networking or other technology problems that cannot be addressed in a timely manner. 



There are issues or problems with online communications that are primarily text 

based. In 1996, Clark pointed out that the then current technology found it problematic 

to deal with simultaneous comments from many people and the fact that most people 

can talk much faster than they can type. In the online learning environment, discussion 

is primarily text-based. This is important because it means that the student who reads 

and writes well is able to communicate better than those who do not. International 

students, for example, may prefer to compose responses before sending them out. The 

online environment can offer the opportunity for students to think, write and review 

before sending comments to the class. 

Internet pedagogy is still in its infancy. The philosophy of Internet integration 

rather than using the Internet to replace face to face instruction is an important 

distinction. Educators need to have a clear philosophy as they consider options and 

innovations that will direct tiie integration of Internet technologies into the learning 

environment. Ismael (2002) characterized first generation e-leaming systems as 

focusing almost entirely on the management and measurement of processes, neglecting 

to provide a clear path for e-leaming. He gave an overview of different types of e-

leaming systems and suggested activities to build them. 

The Internet as Extended Classroom 

It may be true that instruction through the Internet may replace face to face 

instruction in all subject areas at some future date. However, at the current time, it is 

most feasible to conceive of Internet tools as an extension of the classroom learning 

environment. Freeman and Capper (1999) pointed out that while not all the possibilities 



of face to face teaching might be replicated through the Internet, it may be possible to 

do that which would be impossible in a face to face setting, for example m anonymous 

role simulation. 

The Intemet can be used as an extension of the classroom. In 1998 Schneider 

described the implementation of an electronic syllabus on the World Wide Web 

(WWW). Two components of the Intemet were used to more efficiently reach the 

student; email and the WWW. Schneider stated that allowing students to influence a 

course would enhance their personal involvement and their motivation for learning. 

However, course changes made in class took up valuable time, and may be perceived by 

students as unprofessional and a violation of the contract laid out in the syllabus. 

Schneider used an updatable syllabus to complement and shorten class announcements. 

He created a teaching home page where grades were posted, and responses to students' 

questions that had been sent by email. Initial lab sessions were used to introduce to 

students to basic skills needed to do efficient web searches, use email and news groups. 

Sixty-five students taking the class accessed the electronic syllabus 1,000 times over a 

ten week period, an average of 1.5 times per student per week. In course evaluations 

there was an increase in the number of students who mentioned the Intemet as a 

positive aspect of the course over five semesters. 

In the area of music education, Williams (1999) wrote of several tools that could 

be used to extend learning beyond the classroom. He described the use of a listserve 

symposium and electronic journal writing at the University of South Florida. Topic 

statements or questions were posted by faculty members to begin the listserve forum, 
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along with instructions for joining the list and directions on the use of the listserve. 

Electronic journals were sent by email, the day after class, reflecting on course concepts 

with examples, applications, analyses and evaluations. Williams stated that the listserve 

forum and electronic journal provided a commimal aspect to the learning enviroimient. 

The forum served as a popular sounding board for both faculty and students, in 

particular because it was not tied to a single course. This allowed younger students to be 

exposed to materials related to upper level courses, helping them to develop a better 

level awareness for class discussions. 

Bowman (1996) in the development of a pedagogy for music technology also 

supported the extension of the classroom through the online learning environment. She 

suggested that it was a valuable tool in setting the stage for higher-order thinking and 

reflection by students through online course materials and electronic cafe. Goddard 

(1999) presented an evolving philosophy for technology in music teacher education, 

suggesting that technology can liberate the learner and allow curriculum alternatives 

that help to provide personalized instruction beyond the classroom walls. 

Technology Integration in Music Education 

In the area of music education historical cycles in computer-based technology 

may be recognized (Berz, 1995). The requirements of accreditation organizations such 

as the National Council for Accreditation of Teacher Education (NCATE) and the 

National Association of Schools of Music (NASM) resulted in a variety of technologies 

being studied. Walls (2000) gave a report of ideas addressing technology competency 

within music education courses. However research on Internet integration into music 



education courses is sparse (Repp 1998; Walls, 2000). Bauer (1999) conducted an 

online survey of music educators about their use of the Internet. He found that using the 

Internet for instruction was not commonplace among music educators. Twenty-nine 

percent of respondents indicated that their students used the Internet, about the same 

frequency as general education teachers. Steffa (1996) described an Interactive Internet 

Course for Learning Music Fundamentals created with HTML code and JavaScript for 

a maximum of 10 student enrollment. Steffa described the instructor's involvement in 

administration of the course was as very minimal and suggested that such web-based 

courses might best be reserved for students who are highly academically motivated. 

Summary of Internet Pedagogy 

Internet pedagogy is still being developed out of philosophies of technology 

integration. Researchers have reported examples of best practice, advocating a critical 

approach to the evaluation of Internet tools. As philosophy and methodology continue 

to evolve, educators are encouraged to use the current tools available to them with 

technical support. Educators should also take time to reflect on the philosophies behind 

their decisions for methods of Internet integration as these may be more far reaching 

than is initially apparent. 

Several researchers in music education have reported their use of specific 

technologies and outlined their use in the classroom. However, although many 

musicians believe that the Internet is a valuable tool for education, few are using it in 

any significant way. The Internet might best be viewed as an extension of the traditional 

learning environment, adding new tools and innovations to enhance student leaming. 



Researchers have found that increased intensity of interactions through online 

communication enhance the student learning experience. However little research has 

been carried out concerning the ability of online communications to shape the higher 

education learning environment. 

Online Communication 

Asynchronous Online Communication 

First-generation web-tools have been asynchronous rather than synchronous 

communication, but developments in web technology have made synchronous 

communication more viable. Asynchronous communication has been more 

commonplace in the online learning envirormient, in the form of e-mail, listserves, and 

electronic discussion boards. For example Bauer (1999) stated that "using the Internet is 

an asynchronous activity; it can be accessed anytime and in any place that has a 

computer equipped for Internet access" (p 59). 

Synchronous Online Communication 

"Synchronous Computer Mediated Communications (CMC) are becoming 

increasingly important to education. Not only do they offer quick access to 

information over the Internet, but they also fit well into the current emphasis on 

collaboration and communications in education in general" (Ingram, Hathom, 

and Evans, 2000, p. 21). 

Researchers have taken several different approaches in studies concerning 

synchronous computer mediated communication. The typical problem reported with 
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electronic chat was a lack of coordination and coherence among the contributions. In 

the studies references here, researchers have examined existing tools and their uses 

(Ingram, Hathom & Evans, 2000), they have conducted studies with paired subjects in 

the learning environment (Veerman, Adreissen, & Kanselaar 2000), and tried to suggest 

specific learning protocols to increase the efficiency of learning in this learning 

environment (Pfister & Miihlpfordt, 2002). 

Ingram, Hathom, & Evans (2000) discussed several methods of synchronous 

computer mediated communication. They described several Internet communication 

tools including MOO's MUDs, 2D and 3D chat environments as well as their uses in 

specific instances. They recommended that group size should be limited to 3-5 persons, 

that mles and the task be described clearly for students. While it is possible in some 

virtual environments for students to be anonymous, even actively misleading the group 

about their identity, the authors recommended that students use their own names. 

Ingram, Hathom, & Evans (2000), found that the addition of small student photographs, 

encouraged students to take responsibility for what they said and made it easier to 

sustain communication as an individual's behavior was more likely to be predictable. 

Veerman, Andreissen, & Kanselaar (2000) paired university students in a study using 

synchronous electronic discussion to enhance learning through argumentation. 

Undergraduate students used NetMeeting under 2 treatment conditions with a peer 

coach. The peer coach worked in either a reflective or stmctured mode and there was a 

third group of pairs for control. The researchers found that there was more need to 
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support student focus on meaning, rather than on argumentation in general and also to 

support overview so that students could keep track of their discussions. 

Veerman, Andreissen, & Kanselaar (2000), concluded that synchronous 

commimication may offer some advantages over asynchronous communication if 

certain modifications were made. They suggested a more structured synchronous 

system with turn-taking and menu-based interaction, or a graphical overview on a 

focused argumentative dialogue might be beneficial as a learning tool. Another 

important factor they mentioned was that the communication interface should be user-

fiiendly and. transparent, to avoid detracting time or attention from the learning task. 

The use of synchronous tools will become more widespread in education, and 

more researchers are turning their attention to this direction. Synchronous tools have 

become more reliable and the technology continues to develop, eliminating some of the 

previous accessibility problems caused by incompatible browsers and/or platforms. In 

addition, students are becoming more technically proficient with Internet interfaces, and 

technical support is more widespread than before. More researchers in subject areas like 

music education that have traditionally resisted technology integration are also seeing 

the value of synchronous communication. Synchronous communication increases 

interactions between student, instructor and subject matter. The increased intensity of 

coinmunications helps to build a sense of community among students. In June 2002 

Ruippo of the Sibelius Academy, presented a paper on Music Studies in Synchronous 

Learning Environments at the Visions of Future Education Workshoip, Turku, Finland. 

Ruippo sited the need for non-verbal, synchronous interaction in music as a deterrent to 



distance learning in music studies, and reported an initiative by a group for Networked 

Music Education that planned to use both web-based and real time communications. 

Comparison of Synchronous and Asynchronous Communication Methods 

There have been very few studies that have attempted any comparison or 

investigation of different methods of communication. Minimal research has been 

conducted in the area concerning the effects of synchronous or asynchronous 

communication (Starr, and Milheim, 1996), despite the fact that the bulletin board and 

the chat room have become the backbone of many web-based learning environments 

(Segrue, 2000, p. 151). 

Two recent research studies with graduate business students examined 

synchronous and asynchronous interactions in connection with Group Support Systems 

(GSS) and e-leaming methods. Task-technology fit is universally recognized as a 

central influence on information exchange in GSS-supported groups, but few 

comparison studies have been carried out using synchronous or asynchronous 

technologies (Shirani, Tafti, & Affisco, 1999). 

In 1999 Shirani, Tafti, and Affisco, conducted a study comparing a synchronous 

GSS with email. 145 graduate business students worked on group tasks in groups of 4 

or 5. The GSS was used in a decision room, in synchronous mode. Messages were 

signed in order to better compare results with the groups using email. Content coding 

was used to identify unique ideas generated by each group as basic or inferential. The 

researchers found that although GSS was a richer communication medium than email, 

there was no significant difference between groups. They concluded however, that the 



email groups generated more inferential ideas, as this medium encouraged .. greater 

use of human information processing resulting in deeper analysis, which is crucial in the 

late stages of a group decision". Interactive and synchronous conmiunication they 

concluded might be " ... more appropriate for initial stages of problem solving when 

emphasis is more on generating a large number of new ideas than on generating 

alternate solutions and strategies. 

Clouse and Evans (2003) examined the effects of synchronous and 

asynchronous lectures and interaction formats in on-campus and off-campus MBA 

programs. This was a quasi-experimental design with 37 students in the on-campus 

group, and 20 off-campus students (N= 57). The instructor and course content were the 

same for both groups and the four treatments used were: combinations of synchronous 

face-to face or video conference lecture, and synchronous or asynchronous discussion. 

Students completed pre-course questionnaires that were administered online, to gather 

information about student characteristics, learning styles and technology skill levels. 

The dependent variables were student performance measured by the grade received on 

questions for two learning models. Covariant variables were student's ability, 

technology skill, personality type, and learning style. The Felder-Silverman Index of 

Learning Styles (Felder, 1996), (sensing-intuitive, visual-verbal, inductive-deductive, 

active-reflective, and sequential-global, and the Meyer-Briggs (Briggs-Myers & 

McCaulley, 1985) were used to measure personality type and learning style. 

Clouse and Evans (2003) found a statistically significant difference between 

synchronous and asynchronous methods for student performance on discrete exam 



questions. They reported the worst performance on discrete questions by students in the 

treatment that involved recorded PowerPoint lecture with a synchronous online chat 

discussion. Clouse and Evans concluded that the synchronous chat discussion tool was 

not the best method to stimulate the type of interaction required for student learning, 

when measured by performance on discrete exam questions. They reported problems 

with the synchronous chat tool as the imorganized manner in which the discussion 

proceeded and the speed of the conversation when everyone could essentially speak at 

once. Positive aspects were reported as immediate feedback that students received and 

social aspects of communication with other students in the class. 

Summary of Internet Pedagogy 

Online communication has been viewed as asynchronous in first generation 

applications, mainly because of inconsistent technological developments in connectivity 

between computer software and hardware. However, as Internet technologies continue 

to develop, these restraints will become less important. Researchers have begim to 

suggest strategies for shaping online learning after their initial examination of 

synchronous communication environments. These might include a modified chat to 

introduce more structure, although this would affect the largely informal nature of 

synchronous communications that may be instrumental in forming learning 

communities. 

Comparisons between asynchronous and synchronous communication are 

sparse. Groups Support Systems for graduate business students have suggested that the 

different tools should be used for specific types of tasks, or at certain stages of student 
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interaction. Some researchers in the fields of langiiage and linguistics have begun to 

shed light on the nature of online communication. Those studies are outside the scope of 

this paper as they have focused on the text-based aspect of the medium, more than any 

intrinsic characteristic. Further research is needed to establish pertinent characteristics 

of online communication, and how existing Internet tools might enhance the learning 

environment. 
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CHAPTER III - METHODOT.OGY 

The purpose of this study was to explore the effect of synchronous and 

asynchronous online communication on student perception and written music 

achievement in a class for non-music majors. The study used a pre- post- test design 

with a treatment period of five weeks. 

Subjects 

Subjects were undergraduate non-music majors, of mixed socio-economic 

background, enrolled in one of five sections of a music class at a large university. The 

class was designed to provide instruction in music fundamentals through singing, 

recorder and guitar performance. Students met in five sections, each with a different 

instructor. Three sections met for 50 minutes three times each week, while the other two 

sections met in two 75-minute sessions each week. The 145 students enrolled in the five 

class sections were randomly assigned to one of the two treatment groups: 

asynchronous or synchronous. 

Of the 145 students, five missed either the pre-test or post-test and 50 students 

never initiated communication correctly. Data fi:om students who did not log on or post 

at least four times were excluded from the study. Also, of the 145 students registered for 

the course, there were four students who chose not to participate in the study, which 

they indicated by email as instructed fi-om the site (see appendix A). Of the remaining 

students, 36 had too few communications and 1 had technical problems resulting in 49 



88 

subjects { N =  49) who were part of the study. There were 23 participants in the 

synchronous group and 26 in the asynchronous group. 

Treatment and Procedure 

A course web site was designed for use with this study using the instructional 

software program WebCT. All students enrolled in the course were required to use their 

university cluster identity and password to access the WebCT course site for 

communication purposes. Students indicated their willingness to participate in the study 

by visiting the site, and were randomly assigned to one of two groups, either 

synchronous communication or asynchronous communication. Students in the 

synchronous communication group selected a labeled icon linking them to the chat 

room, while students in the asynchronous communication group selected a labeled icon 

linking directly to the discussion board. 

Seven study questions were designed to facilitate student communication in 

either group (see Appendix B). These open ended, thought-provoking questions were 

used as a basis, or starting point for student communication and were loosely designed 

around the content of the class by the researcher with input from class instructors. Study 

questions were sent out by email to all students before study sessions were due to take 

place, each week over the five week treatment period. 

The treatment involved student commvinication through the use of two different 

methods: synchronous or asynchronous. Students in the synchronous communication 

group participated in commimication at the same time - i.e. in actual or real time, while 

students in the asynchronous commimication group participated ni the study at their 
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convenience using different times, and in different places. Although these study 

sessions were different in character, both used the same study questions. 

Synchronous Communication Group 

Members of the synchronous communication group received by email, a 

schedule of real time study sessions, (see Appendix C) when the researcher would be 

available to facilitate the study sessions in the chat room, and an invitation to participate 

in online discussions. Further email messages were utilized as a weekly reminder for 

students in the synchronous group to communicate in the real time study sessions with 

their peers and instructor. Communication involved logging on to a chat room at the 

specific time set, to discuss the study questions, which were received by email, and 

responding and presenting questions through typed text. Students who could not be 

available at one of the scheduled times made arrangements with the facilitator to 

reschedule study sessions. 

At specified times previously announced by email, and available at the website, 

the researcher was in the room to act as facilitator to the discussion. The researcher 

acted as facilitator, prompting discussion by reminding students of the study questions 

asking questions to elicit fuller and clearer responses, encouraging interaction between 

peers, as well as answering questions posed directly that could not be answered by 

others present at that particular study session (see Appendix D). 

Study sessions for users in the synchronous group occurred in WebCT's Chat 

room facility. The chat screen identified users by their university cluster identity and 

showed the text they typed to everyone logged in to the class chat room. Text on the 



screen scrolled upwards at different speeds, and the speed of the screen movement was 

dependent on the number of users as well as the amount and speed of text typed. 

Individual users could scroll back and review text that had been typed over the previous 

30 minutes. This framework was set by default at 30 minutes, but it was possible for 

individual students to change it to shorter or longer time period. Real time 

commxmication occurred with some occasional lag (less than 5 seconds) through typed 

text. 

Asynchronous Communication Group 

Participants in the asynchronous communication group also logged on to the 

website and used text-based communication. However, they selected an icon that 

directed them to the bulletin board in WebCT. Students in the asynchronous group also 

received email messages each week with the same study questions relating to class 

instruction, and these formed the basis for study session discussions. 

Students in this group were instructed to visit the site weekly and to post their 

responses to the study questions. They could review the comments of their peers in the 

asynchronous communication group as soon as they had been posted, and then post 

messages at their own convenience. Students could view postings in a threaded 

discussion format, where similar topics were grouped together (see Appendix E). 

Individuals could then decide whether to post a message related to a previous one, or to 

start a new thread. To post a message, users clicked on a button labeled new message 

which opened a text box into which students could type directly, or copy and paste text. 

Another button labeled submit then posted the message onto the bulletin board where it 
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was immediately accessible for reading by others. Any student who had not accessed 

the website after a week received an additional email message soliciting their 

participation. 

Tests 

A pre-test post-test design was used for this study with two tests both 

administered before and after the five week treatment period, to examine student 

achievement and student perception. One test was a researcher-designed instrument, 

developed to assess music achievemeiit (see Appendix F). The test was based on 

information from the class text book. Music Fundamentals Through Experience by 

Cutietta and Hodge-Mead (1989). A second test was designed to assess perception by 

Fraser, Treagust, and Dermis, (1986) the College and University Environment Inventory 

or CUCEI (see Appendix G). All tests were administered using paper and pencil during 

the regular meeting time of intact classes in groups of up to 32 students. 

For the achievement test, students responded in a multiple-choice framework 

using paper and pencil. The items consisted of fimdamental music concepts such as 

chord usage, key structure and incorporated guitar, recorder and solfege. The instrument 

was pilot tested and after revision there were a total of 40 questions. 

The second test, the CUCEI was designed to measure the psychosocial elements 

of the higher education learning environment. This inventory was designed to assess 

student's perceptions in seven areas of the classroom learning environment. There were 

49 items in the inventory, with seven items for each of the seven areas or subsets of the 

learning environment (see Appendix G). Each item was rated on a five-point scale of: 
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strongly agree (5), agree (4), disagree (2) or strongly disagree (1). Blank or illegible 

responses received a neutral score of three. The scoring direction was reversed for about 

half of the items, so that no pattern might be discemable to participants. 

The inventory was cyclic in design so that items measure one of the seven 

subsets of the college learning environment in order: personalization, involvement, 

student cohesiveness, satisfaction, task orientation, irmovation, and individualization. 

Each item therefore, was related to one of the seven so that the 1 ,̂ 8*'', IS***, 22"'', 29*'' 

and 36"* items for example, all relate to personalization. This measured the extent to 

which the instructor demonstrated concern for students' personal welfare through 

interactions with individual students. A sample item was "the instructor considers 

students feelings." 

The second area, involvement, was addressed through items 2,9,16,23,30,37 

and measured students' active and attentive participation in class discussions and 

activities. A sample item was "students in this class pay attention to what others are 

saying." Student cohesiveness, a third area addressed in turn by the next group of items, 

measured the extent to which students knew, helped and were friendly towards each 

other. A sample item was "friendships are made among students in this class". 

The fourth area, student satisfaction, measured the extent to which students 

enjoyed and were motivated by class activities. The example here used reversed scoring 

as a negative example to measure students' perception with a positive value: "cleisses 

are a waste of time". Task orientation, the fifth area, measvired the extent to which class 
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activities were clear and well organized. A sample item was "class assignments are 

clear so that everyone knows what to do". 

The sixth area was innovation, and measured the extent to which the instructor 

planned new, unusual class activities, teaching techniques and assignments. A sample 

item was "the instructor thinks up innovative activities for students to do." The final 

subset, individuahzation, measured the extent to which student were allowed to make 

decisions and were treated differentially according to ability, interest or rate of working. 

A sample item was "students are generally allowed to work at their ovra pace". 

Internal consistency reliability of the CUCEI was reported at 0.72 to 0.92 for the 

actual form. Discriminant validity was moderate, although the correlations between 

satisfaction and other CUCEI scales tended to be higher than among other scales 

ranging from .36 to .57 (Fraser, Treagust & Dennis,, 1986). 

Pilot Study 

A pilot study with 50 subjects of mixed socio-economic status was conducted in 

a large university to determine the feasibility of the study. Students were registered in 3 

sections of a class designed to teach music fundamentals through singing, recorder and 

guitar performance. Two of the sections met for three 50 minutes session each week, the 

remaining section for two 75 minutes sessions. There were between 30 and 35 non-

music majors in each class. Students were asked to indicate their willingness to 

participate in the study by signing a form, which outlined the procedures and the 

expected benefits of their participation. A researcher-designed music achievement test 

and the CUCEI were also administered during class sessions. 
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Although most students signed the participation form, they were not randomly 

assigned to either communication group until they had visited the website. The web site 

was set up using WebCT and was accessible to students through their university cluster 

identity and password. After visiting the site, students were randomly assigned. They 

then received an email message with instructions relevant for either the synchronous or 

asynchronous communication group study sessions. The email message for participants 

in the synchronous group contained instructions and an invitation to scheduled study 

sessions in the chat room. Students in the asynchronous group also received instructions 

by email, but were directed to the bulletin board. Treatment lasted four weeks. 

In the pilot test 76% of students participated in the treatment voluntarily (38 out 

of 50). However, several students complained that they received too many email 

messages and that they found the instructions confusing. Even after accessing the 

website, several students were unsure how to communicate. On further examination it 

became apparent to the researcher that the way WebCT was set resulted in an excessive 

amount of email. At every posting on the bulletin board, messages were sent to 

individual email accounts at the website, informing them that there was new 

information posted. 

As a result of the pilot test information, several changes were made for the 

present study including the test instrument, instructions for the students, and the online 

course management system. The music achievement test was modified to exclude 

questions considered ambiguous after grading by three different instructors. Instead of 

signing a release form in class, students were instructed to indicate their participation in 
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the study by visiting the website. At the website, instructions to students were shortened 

and modified for greater clarity, with more detailed information about the study itself 

posted for optional viewing. Links were placed on the website homepage to facilitate 

navigation to both chat and bulletin board areas. In addition, the institution chose to 

adopt a later version of the course management system WebCT. Changes in the WebCT 

system were minor, and concerned more detailed chat room logs, and more flexible 

course design through link topic groupings. New messages were highlighted on the 

bulletin board, but no email messages were sent. Changes in WebCT version did not 

affect the design of this study. 

Design 

In this experimental study, students were randomly assigned to one of two study 

groups {N= 49). The independent variables were group communication method, either 

synchronous or asynchronous for both pre-test and post-test. The dependent variables in 

this study were music achievement as assessed by the researcher designed test and 

student perception of the learning environment, assessed by the CUCEI. 

A pre-test post-test design was used to compare the groups by written 

achievement and perception over a treatment period of five weeks. Both the researcher 

designed music achievement test and the CUCEI and were administered to students 

enrolled in all five sections before and after treatment. Data were collected from 

students who had participated a minimiim of four times in either the synchronous or 

asynchronous discussion sessions. Randonmation of students within each class or 

section, to either of the two communication groups, was initiated to help control for 
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teacher effect, as there were four instructors for the course. Randomization within each 

class section was also used to help control for the variables of student background and 

motivation. 

Data Collection 

Data from students who did not log on or post at least four times were excluded 

from the study. Participants in the synchronous group who missed a scheduled study 

session time, or who weren't available at the scheduled times, were invited to make 

arrangements with the facilitator for alternate study session times. 

At the end of the five-week treatment, the two-part post-test was administered 

and data were collected. The independent variables were communication group method, 

either synchronous or asynchronous and situation (pre-test and post-test). The 

dependent variables were the researcher-designed student achievement instrument and 

the CUCEI. The CUCEI was used to measure student perception of the learning 

environment through seven subsets: student cohesiveness, individualization, innovation, 

involvement, personalization, satisfaction and task orientation. Data collected from the 

student achievement test and the CUCEI were analyzed using a Two-Way MANOVA 

with repeated measures to determine whether there were any significant differences in 

achievement in perception between groups, or from pre-test and post-test situations. 
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CHAPTER IV - RESULTS 

The purpose of this study was to determine the effect of online group 

communication method - asynchronous or synchronous - on musical achievement and 

perception of the learning environment for a music fundamentals course. Using a pre-

post- test design, the treatment was five weeks in length with students randomized to 

either synchronous or asynchronous communication methods for their study sessions. 

Each week, students participated in a study session that addressed topics pertinent to a 

class in music fundamentals. Written musical achievement was measured through a 

researcher designed multiple choice test, administered with paper and pencil in class 

groups of 28-32 students. Student perception was assessed through the seven subsets of 

the CUCEI; student cohesiveness, individualization, innovation, involvement, 

personalization, satisfaction, and task orientation. 

Statistical analyses were canied out using a Two-Way MANOVA with repeated 

measures to compare written achievement of students and each of the subset areas of the 

CUCEI. The analysis was computed for synchronous and asynchronous groups, in both 

the pre-test and post-test situations. In this MANOVA analysis the independent 

variables were group conmwmication method and situation (pre- post- test). The 

dependent variables were scores on the written musical achievement test, and student 

perception as measured through the seven subsets of the CUCEI measure. 

Group Scores 

From the Two-Way MANOVA analysis, it was found that there were no 

significant effects by group (see Table 1). Therefore it appears that there were no 



98 

significant differences in the written musical achievement scores and CUCEI scores 

between students in the synchronous and the asynchronous groups. 

TABLE 1 - Summary of Overall Effects 

Summary of Overall EflFects: design 1- GROUP, 2 SCORES 

Wilks'Lambda RaoR dfl df2 p-level 

Groups .8001714 1.24866 8 40 .2972320 

Pre-Post-Test .2077413 19.06839 8 40 .0000000* 

Group XPre-Post-Test .9269481 .39405 8 40 .9172783 

*p < .05 

Pre- Post-Test Scores 

There was a significant difference ip < .05) in Pre- and Post-Test scores in 

musical achievement and scores on the CUCEI. Students showed significant increases 

in written musical achievement scores but decreases on two sub-scales of the CUCEI 

scores fi-om pre- to post- test situations (see Table 1). When looking at participants 

regardless of communication method, it was found students' musical achievement 

scores increased. Thus, it can be hypothesized that students in either the synchronous or 

asynchronous communication group enhanced their musical achievement during the 

five-week treatment period (see Table 2 and Table 3). 

GENERAL MANOVA 

Effect 
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TABLE 2 - Pre- Post- Test Means 

Pre - Test Post - Test 

Musical Achievement 20.17 29.03 

Personalization 30.38 28.69 

Involvement 29.71 28.56 

Student Cohesiveness 29.02 27.73 

Satisfaction 25.46 24.41 

Task Orientation 26.15 23.98 

Innovation 21.01 19.51 

Individualization 21.89 20.70 

There were significant differences in student perception shown in two of the 

CUCEI subset scores: involvement and task orientation (see Table 3). Subjects in both 

communication groups perceived significant differences in the subset areas of 

involvement, and task orientation (see Table 3). After treatment, both groups gave 

slightly lower ratings for CUCEI subset areas. There was also a slight difference in 

perceptions of student satisfaction, the synchronous group being a negative change, 

while the asynchronous group perceived a positive change. However, while interesting 

these differences were not significant. 
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TABLE 3 - Synchronous and Asynchronous Group Means for Pre- Post- Tests 

Asynchronous Commvmication Synchronous Conmnmication 

Mean Sqr Mean Sqr F(dfl,2) p-level 

Effect Error 1,47 

Written 1913.659 52.91866 36.16228 .0000003* 

Achievement 

Personalization 70.041 33.30221 2.10319 .1536334 

Involvement 32.685 6.12047 5.34023 .0252743* 

Student 40.311 10.89830 3.69881 .0605213 

Cohesiveness 

Satisfaction 26.492 7.35124 3.60370 .0638013 

Task Orientation 115.706 9.75094 11.86610 .0012128* 

Innovation 55.225 14.08032 3.92213 .0535246 

Individualization 34.553 11.97131 2.88630 .0959472 

*  p < . 0 5  

Data were also analyzed for possible interaction effects. Analysis of the data 

revealed no significant interaction effects. (See Table 1.) 

Summary 

Independent variables in this study were group communication method, either 

synchronous or asynchronous, and situation (pre- post- test). Dependent variables were 



written achievement scores and CUCEI scores. A Two-Way MANOVA with repeated 

measures revealed no significant difference by communication method. There was a 

significant difference between pre- and post- test achievement scores and on two 

measures of the CUCEI (involvement and task orientation). There were no significant 

interaction effect differences. 
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CHAPTER V- DISCUSSION AND CONCLUSION 

In planning the integration of new technologies into the learning environment, it 

is important to determine which tools are most effective. The rapid growth and 

popularity of computer technology, coupled with the exponential growth of the Internet, 

have made Internet communication tools an area for research. Common methods of 

online communication involve asynchronous or synchronous tools. In this study an 

asynchronous electronic bulletin board and a synchronous electronic chat in a pre- post-

test design were used as independent measures. This study was designed to determine 

whether differences existed among student achievement and perceptions for these two 

online communication groups in the pre- post- test design. 

Ho: There will be no significant difference ip < .05) in the achievement scores of 

students in synchronous and asynchronous study groups. 

Ho: There will be no significant difference (p < .05) in student perception of the 

learning environment between students in synchronous and asynchronous groups. 

Ho: There will be no significant difference (p < .05) in the achievement scores of 

students by situation. 

Ho: There v«ll be no significant difference (p < .05) in student perception of the 

learning environment by situation. 

The factor of time was taken into consideration by using a treatment period of five 

weeks. The pre- post- test design and random assignment to synchronous or 

asynchronous communication groups, accounted for any differences in student 

background, experience, or knowledge. The dependent variables were musical 
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achievement and student perception of the learning environment. A researcher designed 

multiple-choice test was used to measure written musical achievement. The College and 

University Classroom Environment Inventory (CUCEI) developed by Fraser, Treagust 

& Dennis, in 1986, was used to assess student perceptions. The CUCEI assessed student 

perceptions in the areas of personalization, involvement, student cohesiveness, 

satisfaction, task orientation, innovation, and individualization. Both instruments were 

administered to all students before and after treatment. 

Data were analyzed by using a Two-Way MANOVA with repeated measures to 

determine whether there were any significant differences in student achievement, or 

student perceptions for synchronous or asynchronous communication groups in either 

the pre-test or post-test situations. There was a significant difference in pre-test to post-

test achievement scores for combined groups, indicating that both synchronous and 

asynchronous methods of communication may have been beneficial to student learning 

in a fimdamental music class. This finding supported those of researchers who have 

successfiilly used the Internet as an extension of the classroom learning environment 

(Bowman, 1994; Williams, 1999). Significant differences were also found, regardless of 

group, in student perceptions of involvement and task orientation as measured by the 

CUCEI. 

There were no significant differences in student achievement or student 

perception of the learning environment by group (synchronous or asynchronous 

commimication). Two hypotheses failed to be rejected: 
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Ho: There will be no significant difference (p < .05) in the achievement scores 

of students in synchronous and asynchronous study groups. 

Ho: There will be no significant difference (p < .05) in student perception of the 

learning environment between students in synchronous and asynchronous groups. 

This study provided no evidence that one method of Internet communication 

was better than the other, for the purposes of learning music fundamentals. This implies 

that the development of higher level thinking skills may be possible using both 

synchronous and asynchronous tools. Previous researchers found that both types of 

communication could be used to encourage students' higher level thinking (Bowman, 

1994; Brown, 1997). 

Individual student differences may have confoimded the study, more than was 

initially envisaged, particularly in the areas of learning style, personality, field 

dependent or independent orientation, and technological experience. Clouse and Evans 

(2003) found statistically significant differences between synchronous and 

a s y n c h r o n o u s  g r o u p s  i n  t h e i r  e x a m i n a t i o n  o f  e - l e a m i n g  i n t e r a c t i o n s .  T h e i r  s u b j e c t s  ( N =  

57) were graduate business students in both on-campus and off-campus settings, and 

they used learning styles and cognitive styles as covariates. Treatments consisted of 

lecture and discussion in various combinations of face to face, video conferencing, web-

based presentations and electronic discussion board. Students who viewed a PowerPoint 

lecture and participated in synchronous chat, did not do as well as other groups on 

discrete examination questions. 
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There were significant differences between pre- and post- test situations for 

written musical achievement and two measure of the CUCEI: involvement and task 

orientation. Two hypotheses were rejected: 

Ho: There will be no significant difference (p < .05) in the achievement scores of 

students by situation. 

Ho: There will be no significant difference {p < .05) in student perception of the 

learning environment by situation. 

There were significant differences in student musical achievement regardless of 

synchronous or asynchronous communication group. Thus, it can be hypothesized that 

students in either online communication group enhanced their musical achievement 

during the five-week treatment period. 

The College and University Classroom Environment Inventory (CUCEI) 

There were significant differences for two of the CUCEI subsets when data were 

analyzed by situation. The subset areas of involvement and task orientation were 

significantly lower in the post- test situation, indicating that students rated these areas 

lower after treatment. It may be observed that all of the CUCEI subsets received slightly 

lower ratings of the learning environment after the treatment. Reasons for this might be 

due to the student preference or the instrument itself. 

Individual student differences might affect perceptions of the ideal learning 

environment. In this study, student differences were accounted for by randomization 

into the two groups, but there may be other factors influencing the results. Perhaps, after 

interaction with the WebCT interface, students found the study sessions too controlled 
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and felt disconnected from what went on there. Conversely, it could be that having seen 

the possibilities of interaction available through these Internet tools, students wanted to 

be more involved and felt that there should be more interaction. 

The CUCEI used in this study was also used as a measure in Powers, Davis and 

Torrence (2000) study assessing the virtual environment. They stated "... the CUCEI 

appears to be promising in its ability to asses the virtual classroom environment and 

provide instructors with valuable information about student perceptions of the 

environment (Conclusion, T[ 1)." They went on to point out that, as in this study, no 

attempt was made to ascertain students' preferred environment. This could be 

important, because students may have different preferences for the online learning 

environment, than in a traditional face to face class. 

It may be the case that differences between synchronous and asynchronous 

communication methods used in this study were too subtle to be compared using this 

design. There were only slight non-significant differences between the results of 

synchronous and asynchronous groups. Researchers in learning environment have 

generally found that when students scored high on measures of teacher support, order 

and organization, rule clarity, they also rated satisfaction highly. However in this study, 

there was no significant difference for satisfaction or the other subset areas. The 

changes in student perception after the five-week treatment were significant for student 

involvement and task orientation in the learning environment. 
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Online Communication 

While no significant differences were found between synchronous and 

asynchronous Internet communication groups, there are perhaps more subtle issues 

which need to be addressed. Both synchronous and asynchronous Internet 

communication may be described as a low technology, havmg many of the identifying 

characteristics (Kent & McNergney, 1999). Observations throughout the five week 

treatment period concern the length of postings, the course management system, and 

student behaviors when using the synchronous and asynchronous tools. Analysis of 

these text-based communications may reveal subtleties in the nature of student 

interactions beyond the scope of this study. 

The characteristics of Internet communication tools, indicated a low technology, 

(Kent & McNergney, 1999) and that view was supported by this study. No special 

equipment was needed for this study, beyond regular Internet access. The prevalence of 

computers in many homes, libraries on and off campus, and the ease of Internet 

connections meant that accessibility was not a problem. The WebCT interface was not 

difficult to use (see Appendix A), and technical support was available through 

university staff. Only one student reported technical problems that prevented 

participation in the study. Internet communication proved to be a low technology, as the 

flexible manner in which the tools were used for study sessions remained under the 

control of the researcher and instructors. 

The length of student responses varied between synchronous communication 

and asynchronous group members. It may be that the shorter responses of chat 



108 

participants influenced the nature of the interactions. For example there were no 

greetings in posted on the asynchronous electronic bulletin board, but most students 

began chat sessions with a greeting. However, there were no significant differences 

between the groups in this study. 

Shirani, Tafti and Affisco (1999) in their study with graduate students found 

statistically significant differences in their comparison of synchronous and 

asynchronous group communication with graduate students (N= 148). They concluded 

that synchronous communication was a richer communication medium than 

asynchronous communication, and that those characteristics should be considered when 

using them in the cxirriculum. Synchronous communication, Shirani et al. (1999) 

suggested was appropriate for initial stages of problem solving, and for generating new 

ideas and alternative solutions or strategies. Asynchronous commimication, allowed for 

deeper analysis, and might be more useful towards the end of a group project. In this 

study synchronous communication was found to be as successful as asynchronous 

communication when used as a tool for course interactions. 

It is important for instructors to consider the convenience and restrictions of 

using a commercial course management system. This study used the communication 

tools housed within the course management system WebCT. The secure logging on 

system served both students and instructors by forcing students to take the responsibility 

of logging on to the site and participating in study sessions. Using a course management 

system offered several advantages including technical support staff at the university, 

tracking of student activity in the online learning environment, and familiarity. 
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Throughout the study, there were no technical problems that could not be solved. The 

researcher was able to view a log of students who had used the chat room facility, and 

the times logged on to the course website as well as pages visited. WebCT was aheady 

familiar to many students from other courses, as the Intemet courseware system had 

been adopted by the institution two years previously. Updates in versions of commercial 

courseware programs such as WebCT, are intended to improve the learning 

environment. However, far ranging changes may occur at too fast a rate for the 

instructor and students to keep up or too slowly, causing frustration with outdated tools. 

Synchronous Communication 

One of the most important benefits of real time communication has been to 

develop a greater sense of commimity. According to Ubon & Kimble (2003) 

synchronous communication helps to build a sense of community, in order to enhance 

learning, and to increase student satisfaction. It was expected that the engagement and 

personal nature of real time communication was something that students would enjoy. 

The results of this study did not support the finding of previous researchers, as students 

were found to have no significant difference of perception by communication group. 

There was a negative response for all participants on the CUCEI from pre to post test 

after the treatment in the areas of involvement and task orientation. While it was 

thought that real time study sessions, in addition to easy access to communication from 

the comfort of home, would have offered students the added benefits of immediate 

personalized response from the instructor or peers in the study session and thus enhance 
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their involvement and task orientation scores from pre- to post- test, they did not do so 

in this study. 

Facilitation of the synchronous study sessions was more time intensive for the 

researcher. This concurs with Lee (1996), who stated that more time is needed for 

increased virtuality, or more technically advanced uses of technology. In addition to 

spending at least an hour at each study session, it was important to respond promptly to 

email messages in case of any technical difficulties that might prevent student 

participation. Students who were not able to meet the demands of synchronous study 

sessions, were given alternative times at which to meet with the facilitator online. 

It seems pertinent to address concerns about student use of the synchronous chat 

tool. These were related to differences in students' familiarity with the technical aspects 

of using a chat facility and to the social aspects of synchronous online communication. 

Several students logged in to the chat room at times other than those scheduled for the 

chat sessions. Although some of these may have been sensibly checking that they were 

able to access the facility on a particular computer, comments such as "is anyone 

there?" indicated a lack of understanding of either the chat facility or of the instructions 

given by the researcher. However, all of those students concerned did finally understand 

that they were to log on for the study sessions at a particular time in order to 

communicate with others in the synchronous communication group. While these issues 

may have had repercussions on the results of the study most of the problems were 

wodced out within the first sessions. 
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Effective participation in online chat requires a certain subtlety related to the 

social aspect of synchronous communication (Ingram, 2000). Those familiar with online 

chat may become aware of a certain protocol, ranging from typed abbreviations to 

netiquette issues of politeness, and turn-taking. Added difficulties might be reading text 

that scrolls up (or down) at different speeds according to the number of messages typed 

at the same time. In some of the study sessions there were long pauses between 

comments. At times it was unclear to whom comments were directed, as few of the 

students used their own names. While the causes of these problems could be assigned to 

lack of familiarity with chat facility and protocol, it may be that students used to 

chatting online, did so while engaging in other computer tasks, such as surfing the web, 

or typing up an assignment for another class. Unfortunately there was no way to control 

for this, and the practice of multitasking at the computer may account for some of these 

results. 

Asynchronous Communication Group 

The majority of Internet communication within higher education is 

asynchronous in nature occurring at the convenience of the user, at any time, from any 

place with an Internet connection. The convenience of being able to access 

asynchronous commxmications at any time cannot be denied, but must be balanced 

against the time constraints and immediacy of synchronous commimication. The 

availability of Internet communication in a course seems to appeal to the busy student, 

regardless of different personality types, learning styles, or technological experience 

(Mason & Weller, 2000). 
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There was no evidence from this study to support the premise that asynchronous 

communication produced more reflective student responses. While Lin, Hmelo, Kinzer 

and Secules (1999) found that asynchronous communication would produce more 

reflective student responses such was not found in this study. The largest reported 

benefits of asynchronous communication were convenience (Brown, 1997), and time 

for students to reflect on the topic (Bush 1997). Hiltz (1995) stated that time for 

reflection was an important factor in learning effectiveness. Students could log on and 

read or post messages at any time, 24 hours a day and 7 days a week, as long as the 

university server was active. This extra availability of time on task could be viewed as 

useful for students to compose a fuller, more mature response (Murray, 1999). Subjects 

were sent the study questions by email so that they had time to consider before posting 

on the discussion board. In this study, several students posted messages late ahnost at 

the last possible moment, indicating that perhaps they did not conceive of the electronic 

bulletin board as an interactive communication tool. The electronic bulletin board used 

by the asynchronous group in this study was threaded, meaning that students could post 

responses to other messages with similar content. Very few participants did this at all, 

indicating that they either did not take the time to read each other's messages, or that 

they were imfamiliar with the technology. In actual fact there was little evidence of this 

as several messages were posted with spelling errors that simply re-reading or spell-

checking would have fixed. 

Future studies could avoid these problems by having practice sessions where 

students could familiarize themselves with the chat room or electronic bulletin board 
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facilities. Participants in the synchronous communication group, in particular, seemed 

to take longer to understand the concept of real time communication and how to use the 

chat tool. 

Implications for Music Education 

In this study there were no significant differences between students' written 

musical achievement in synchronous or asynchronous communication groups. Thus, we 

can hypothesize that both methods of online communication may be equally effective to 

enhance learning in a music fundamentals course. Music education instructors may use 

synchronous communications methods equally well as asynchronous commimication 

methods for study group sessions. 

Comparison of pre- and post- test situations revealed a significant increase in 

written musical achievement scores, indicating that both methods of communication 

were equally viable under these circumstances. However, it was possible that increased 

achievement scores could have been possible without, or despite the use of Internet 

conmiimication tools. Further research needs to be conducted using a control group, in 

order to ascertain whether, or how much of an increase could be attributed to the 

integration of Internet communication tools. 

Between pre- and post- test situations, all participants gave lower assessment 

scores of the learning environment in the areas of involvement and task orientation. 

Further research is needed to examine the possible causes of this finding. It may be that 

exposure to the possibilities of increased interaction, and resources available through 
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Internet tools, has increased student expectations, so that students had greater demands 

or expectations after the five week treatment. 

Student perceptions of the learning environment were not significantly different, 

indicating that the method of Internet commvinication did not greatly affect the learning 

environment, at least as measured by the CUCEI. It is possible that the CUCEI was not 

sensitive enough to accurately measure changing student perceptions within a musical 

learning environment. Without measuring existing student perceptions in a face to face 

settings, it is difficult to conclude that lower student perceptions after the five week 

treatment were solely due to the treatment itself. 

However, there may be some other factor, as yet unmeasured, that might be 

revealed by further examinations of the musical learning environment. In addition 

measures of student perception might compare students' preferred learning environment 

to the actual learning environment, in both online and face to face settings separately. 

Limitations of the Study 

Participants in this study were undergraduate students at a large southwestern 

university in the United States of America, enrolled in a Music Fundamentals Course. 

The small sample (iV- 49) made it difficult to generalize the results of the study to 

other populations. There was little control over student behavior when participating in 

either communication groups, as students could, if tiiey chose, give a minimum of their 

attention to study sessions. This study used text based Internet tools, which may have 

been limiting to students with slower typing speeds. 
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All students involved in the study were undergraduate non-music majors. The 

literature supports the suggestion that more mature students might be better motivated 

to succeed in the online environment (Crump, 2002), and this study could be replicated 

with graduate students to examine any differences. The fact that this class was not a 

course requirement may also have had some bearing on the attitudes and perceptions of 

students involved. 

Levels of technology competence were not measured for this study, but were 

accounted for through randomization. It was important that both students and instructors 

have a suitable level of technology support. Irani (2000) found that students were most 

strongly influenced by their first experiences with technology. As more instructors are 

able to design, administer, and maintain their own course web sites, it is important to 

consider what levels of support might be needed by individual students. 

There was no attempt in this study to control group size beyond randomization 

of subjects. Students in the synchronous communication group selected from a choice 

of study session times each week (see Appendix F). Students in the asynchronous 

communication group, logged on when it was convenient for them over the course of 

the five-week treatment period. Ingram, Hathom and Evans (2000) suggested an ideal 

chat size of three to five students in order to avoid discussions becoming overloaded 

with information. 

The fact that both methods of online communication involved typed text may be 

an important factor for non-traditional students, or others who may not be so 

comfortable at the computer keyboard. The time that it takes to type responses needs 
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also to be considered, as this could make a big difference in the communication level 

available to students from differing backgrounds and abilities. Creative use of copy and 

paste text tools may be all that is needed for some creative students. 

There may have been limitations in using the CUCEI to assess the learning 

environment Weaknesses may exist in statistical analy sis and in suitability of the 

instrument for the musical learning environment in particular. Crump (2002) suggested 

that the negatively worded items of the CUCEI could be confusing to students. 

Reporting her study with first year computer programming students. Crump (2002) 

stated that"... different disciplines or sub-disciplines have different cultures thus 

influencing the environment and it is suggested that some items of the CUCEI may not 

be suited to the computer programming environment" (p. 151). Moos (1979) suggested 

that all social environments have common dimensions, which can be measured. 

However, there are subtleties in music education that it may not be possible to measure 

with any existing instrument. The unique qualities of music that make it different from 

all other disciplines may cause differences in the nature of the learning environment. 

Implications for Further Research 

In future studies, differences in the types of communication encouraged by 

synchronous or asynchronous Internet tools might be examined. There are technical-

physical and social-psychological aspects of the learning environment that could be 

examined. The physical limitations of typing speed, time on task and the unique skill 

needed to read and understand the scrolling text of a chat room facility might be 

explored. It may be that students with a particular leaning style, or other personal 
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characteristic have a preference for either synchronous or asynchronous methods 

communication. Liaw (2002) suggested that"... learners attitudes toward technology 

should be considered in many different aspects. Individual computer and Internet 

experience, self-efficacy and motivation (including enjoyment and usefulness) are all 

key factors for individual use of the Web" (p. 5). 

It would be useful to compare the perceptions of music majors with other 

disciplines in order to ascertain any subtleties of difference in the learning environment 

due to subject area (Fraser, Treagust & Dennis, 1998). In addition, it may be possible to 

develop an assessment instrument, specifically for the music education learning 

environment. It may be useful to consider the preferred learning environment of 

students in both pre-test and post-test situations. Future studies need to be concerned 

with methods and tools that have the potential to enhance higher level thinking skills, 

reading music notation, understanding and retention of subject matter, and student 

satisfaction. 

Other synchronous Internet tools such as the whiteboard and audio chat may 

have far-reaching implications for music education. Students with the appropriate 

software are currently able to meet online aroimd a whiteboard where individuals can 

create simple graphics using the computer mouse. The image may then be edited or 

discussed by users in a manner similar to chat. Non-music majors may draw edit and 

discuss the many images needed to learn music notation. As audio chat facilities 

continue to develop, there will be less student differences due to typing skills. The 
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ability to hear pitch and rhythm along with a visual image through synchronous Internet 

communication will be beneficial to music students. 

In music teacher education, the integration of Internet tools may prove useful in 

encouraging student interaction about a particular topic and providing a forum where 

students may articulate goals and principles. In designing a course with Internet 

integration, it is important to involve real life situations or scenarios where the course 

content might be placed firmly in context for long-term memory. Students, who share 

their experiences with others, may utilize higher order thinking skills, as well as 

creating a more comprehensive framework for other learners to anchor their knowledge. 

The way that musicians think about music might more easily be shared and examined 

through the integration of Internet tools. 

Analysis of chat room logs and electronic bulletin board transcripts could be 

pertinent for self-analysis, or a method of tracing students' thinking. Veerman, 

Andriessen and Kanselaar (2000) found that chat discussions were lacking in cohesion, 

showing little evidence of higher level thinking skills. They suggested that it might be 

beneficial to create a more structured, perhaps menu-based interface, in order to help 

students focus on meaning. However, analysis or student discussion of chat room logs 

may help students to focus on details as they fit within a larger and to keep better track 

of discussions. Comparison of communication logs for non-music majors and music 

majors may help to shed light on the characteristics of musicianship. 

Studies using course management systems could provide vast amounts of 

information, which might be usefiil in several ways. Information available through 



WebCT included records of the times when students logged on to the course website, 

chat room logs and threaded discussion boards. It is beyond the scope of the present 

study to undertake any discourse analysis of the text from the chat logs and discussion 

boards; however, some method of content coding or discourse analysis might be 

considered for fijrther studies. The fact that students' time online can be logged and 

tracked, and their comments recorded, provides the opportunity for instructors to 

creatively shape the learning environment for students (Peled & Rashty, 1999). In some 

online learning environments it may be possible to customize for individual student 

differences. 

New Internet tools will appear as computers become more powerful, and web 

browsers are developed that can support more sophisticated programs. These tools will 

need to be assessed for their value before integrating them into the learning 

environment. As developments in the available technology continue to increase, the 

exchange of auditory and visual information, as well as text, will have a greater impact 

on the music education leaning environment. As we go ftirther into the electronic age, 

it is important for music educators to keep in mind the ever-expanding possibilities of 

Internet integration into music courses even beyond communication method, to other 

Internet tools. Certain online tools such as the whiteboard may be particularly useful for 

music education students. Research studies are needed to investigate what relationships 

exist in the learning environment between student motivation, perceptions and 

achievement in music education. 
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APPENDIX A - INSTRUCTIONS TO PARTICIPANTS 

You are being invited to participate in this study because you are enrolled in 

Music 360: Music Fundamentals through Experience. The purpose of this study is to 

compare student achievement and perceptions through the use of online communication 

tools (discussion board and chat). 

Benefits: 1. Through discussion you will review concepts presented in class and 

in the textbook, and so be better prepared for exams. 2. You will be able to ask all the 

questions that there isn't time to ask in class. 3. You will be able to focus in depth on 

particular areas of interest or difficulty. 4. You will develop a greater imderstanding of 

musical concepts, through discussion. 

Procedures; 1. Take the pre/post-tests and perception measures given in class. 2. 

Check your browser version at http://webct.arizona.edu to be sure that you can properly 

access all the functions. (Follow instructions at site, use" HELP! Problem report Form" 

on the same page if needed. 3. Link to the site through Student Link, using your 

University ID and Password. You will be randomly assigned to either one of two groups 

using "chat" and "discussion board" (synchronous and asynchronous cooMnunication). 

4. Over a period of 5 weeks, you will receive email messages with a discussion 

question, inviting you to participate in an online communication session. A choice of 

times for Chat sessions will be given for your convenience. 

Time: A maximum of 3 hours over 5 weeks may be needed, although relevant 

discussions have taken place over sessions totaling 1 hour 15 minutes. 

Contacts: You can obtain further information about this study from the webct 

course site for Music 360 (Http://webcLarizona.edu) or by sending email to the 

principle investigator: Diana R Sinclair at drsincla@u.arizona.edu 

If you do not wish to participate, please send email, with reason to: 

drsincla@u.arizona.edu. Thank you. 

mailto:drsincla@u.arizona.edu


APPENDIX B - STUDY SESSION QUESTIONS 

1. How important is practice for this class? What tips or suggestions can you offer 

for effective practice time on a) singing; b) recorder; c) guitar? 

2. Guitar strum patterns are difficult for some people to master, what suggestions 

have you found the most useful? 

3. Can you suggest a metaphor that explains the tonic and dominant relationship 

between chords I and V7? How do you understand it? 

4. What makes a good song introduction? 

5. What is the relationship between harmony and melody? Can these be played on 

recorder or guitar? 

6. What is the importance of the key signature in music? Why do musicians bother 

to learn scales? 

7. What is the relationship between major and minor scales? Can you explain the 

terms 'relative major' and 'parallel major'? 

8. What are the three 'magic' chords fundamental to western music? How are 

major and minor chords formed? Which chords are naturally major in any key? 

How is a seventh chord formed? 

9. In preparing your concert report, what aspects did you find most difficult? 

10. What have you found most surprising in this class? 



APPENDIX C - SCHEDULE OF REAL-TIME STUDY SESSIONS 

Weekly synchronous communication (chat) times: 

Thursday 2/14 2/21 2/28 3/7 3/21 

Sunday 2/17 2/24 3/3 Spring Break 2/24 

Tuesday 2/19 2/26 3/5 3/19 3/26 

Wednesday 2/20 2/27 3/6 3/20 3/27 

Students need to log on for 30 minutes weekly, at any one of the sessions. 
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APPENDIX D - EXAMPLE OF CHAT SESSION LOG 

Diana Sinclair»How many different strum patterns do you usually use? 

Amie Marie—Mcdermott»In most of the songs we have learned we either used 4 
strums, 3 strums, or two strum. But each has variations of down, up, down, up for 4 or 
down, up, up for three. 

Diana Sinclair»What tips do you have for students who find it difficult to play guitar? 

Amie Marie—Mcdermott»What I find most difficult is playing the guitar and singing 
at the same time. The best thing to do is to is to start slow, for instance if your playing a 
song do one measure at a time. Also practice the chords in the order the appear, so let 
say you have a G Chord, a C Chord and a D7 Chord. Play the G Chord for 4 strums, 
rest for four strums so you can move your fingers and then play the Chord for four 
strums and so on. 

Diana Sinclair»thanks. 

Diana Sinclair»So what do you find most difficult? 

Eric Peter—Goodwin»i think the positioning of my left hand for chords is the hardest. 
It gets easier with practice, but the position is always somewhat uncomfortable for my 
wrist 

Diana Sinclair»Are you pushing your wrist forward? does the base of your thumb 
touch the guitar neck when you play? 

Eric Peter—Goodwin»i think the base does, but i'm not sure. It feels like i'm curling 
my wrist aroimd too much 

Eric Peter—Goodwin»i broke the wrist once and it's flexibility never fully recovered 

Diana Sinclair»Make sure that you hold the guitar itself upright, do you try to look at 
your fingers? 

Eric Peter—Goodvwn»yes, i think it would be more comfortable if i didn't have to 
occasionally look at my fingers 

Diana Sinclair»try practicing with the guitar held at different angles. Look at 
yourself in a mirror, and try to feel the strings with your fingers. 

Eric Peter—Goodwin»which i'm doing less with practice 
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APPENDIX E - EXAMPLE OF THREADED DISCUSSION 

Message no. 5 
Posted by Diana Sinclair (011MUS 360_001) on Wednesday, April 18,2001 8:02pni 
Subject 1 .Practice tips 

How important is practice for this class? What tips or suggestions can you offer for 
effective practice time on a)singing; b) recorder; c)guitar? 

Message no. 9[Branch from no. 5] 
Posted by Sara E Hall (sehall) on Thursday, April 19,2001 9:44pm 
Subject Re: 1 .Practice tips 

Practicing is probably the most important thing for this class. As each practical comes 
up, 1 like to go over all the songs we know how to play that are on the practical. That 
way I am prepared by the time the practical comes up. I do both recorder and guitar 
songs and sing while I play the guitar. 

Message no. 13 [Branch from no. 5] 
Posted by Sharron Scott (sharron) on Thursday, April 19,2001 10:02pm 
Subject Re: 1 .Practice tips 

Practice is extremely usefril and necessary. The more you practice, the more you're 
comfort level becomes with your instruments. The practice schedule we did a couple 
weeks ago really helped in maintaining focus. If you really stick to it, then by the time 
the practical comes arovmd, it should be easy. 

Message no. 15 [Branch from no. 5] 
Posted by Daniel Eric Dong (ddong) on Tuesday, April 24, 2001 11:46am 
Subject Re: 1 .Practice tips 

For guitar, practice changing between new chords that are within the key. If you begin 
to get faster try playing the chords without looking at your fingers. Now try switching 
the chords without using your fingers. As always, the best way to practive any 
instrument is to simply practice again and again. 

Message no. 17[Branch from no. 5] 
Posted by Annie Laura Ahnert (anniea) on Wednesday, April 25, 2001 2:14am 
Subject Re: 1.Practice tips 

Practicing depends on the person. Some people might not need any practice, while 
others should practice daily. I think the rate at which one leams is a determining factor 
on how vital practice is to the class. Personally, I tiiink class attendance is where 
practicing does me the most good. Strategies to practice... repetition 
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APPENDIX F - MUSICAL ACHIEVEMENT TEST 

Name Section 

MUS 360, Spring 2002 

MULTIPLE CHOICE: CIRCLE THE BEST ANSWER FOR THE QUESTIONS 
BELOW 

1. What is meant by D.C. al Fine? 
a. Repeat the measures which are designated. 
b. Go back to the beginning and repeat the song 
c. Go back to the beginning and repeat until Fine, 
d. Repeat from the word Fine to the end of the song. 

2. What does a G clef tell the performer? 
a. The song uses the scale of G. 
b. The song is in the key of G 
c. A certain line is the g pitch 
d. The pitch alphabet goes up in the order of the alphabet 
e. The song has been transposed from the key of G 

3. As have used the guitar, it plays the: 
a. Melody 
b. Harmony 
c. Ensemble 
d. Rhythm 
e. Music 

4. What is meant by "subdivision of the beat?" 
a. Each measure is divided into equal parts 
b. Each beat is divided into equal parts. 
c. The first beat is slightly accented. 
d. Some beats receive two (or more) counts. 

5. Where are the "natural half steps" in the pitch alphabet? 
a. Between B and C, F and G. 
b. Between E and F, G and A. 
c. Between B and C, E and F. 
d. Between D and E, G and A. 
e. None of the above. 

6: The enharmonic of Ab is; 
a. Likely to be harder to play. 
b: A hi^er tone. 
c. An easier substitute 
d. G sharp 
e. None of the above. 
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7, A ledger line is: 
a, A line dividing beats. 
b: A part of pitchnotation. 
c. A line to divide measures, 
d . A metal bar on the neck of the guitar. 

8" What major key is represented by the following key signature? 

y 
yr > 
r/Hi: 

a. Bb 
b. Eb 
c. Ab 
d. Db 
e. None of the above 

9. What major key is represented by the following key signature? 
a. Bb 
b. Eb 
c. F 
d. C 
e. None of the above 

10. What major key is represented by the following key signature? 
a. ¥# 
b. C# 
c. G 
d. A 
e. None of tJie above. 

11. What major key is represented by the following key signature? 
a. G# 
b. D# 
c. E 
d. A 
e. None of the above. 

12. What major key is represented by the following key signature? 
a. Eb 
b. F 
c. Bb 
d. Ab 
e. None of the above. 

13. What minor key is represented by the following key signature? 

I a. B minor 
b. G minor 
c. D minor 
d. E minor 
e. None of the above. 
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14. Wkat minor key is represented by the following kq' signature? 

a. B minor 
b. G minor 
c. D minor 
d. E minor 
e. None of the above. 

15. What minor key is represented by the following key signature? 

a. B minor 
b. G minor 
c. D minor 
d. E minor 
e. None of the above. 

16. We say tliat a song is in tlie key of E major if its pitdies are drawn from tlie 
following letters: 

a. E F# G A# B C# D# E 
b .  E F # G # A B C # D # E  
c .  E ? m A # B C m E  
d .  E F G A B C D E  

17. We say that a song is in the key of Bb if its pitches are drawn from the following 
letters: 

a. Bb C Db Eb,F G A Bb 
b ,  B b C D E F G A B  
0 .  B b C D E F G b A b B b  
d. Bb C D D# F G A Bb 
e. BbC D, Eb F G A Bb 

,18. The pitch "A" is "Mi" in tlie key of 

a. 
b. 
c. 
d. 
e. 

F 
A 
D 
E 
Eb 

19. What pitch is "Fa" in the key of G? 

a. B 
b. F# 
c. C 
d. G 
e. None of the above. 
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2U, Wim IS the iV ctiord in tiie key ot AV 
a. A 
b. D minor 
c. D7 
d. D major 
e. Both answers D and D7. 

21. Which is the correct formula for a major chord? 
a. 2 steps on the bottom, 1 '/i on Ae top 
b. 1 ^4 steps on the bottom, 2 on the top. 
c. Minor third on the bottom, major third on the top. 
d. Major third on the bottom, minor third on the top. 
e. A) and D) above 
f B) and D) above 

22. Wliich is the correct formula for a minor chord? 
a. 2 steps on the bottom, 1 'A on the top. 
b. 1 Y2 steps on tlie bottom, two on the top. 
c. Minor third on the bottom, major third on the top. 
d. Major third on the bottom. Minor tliird on tlie top. 
e. A) and D) above. 
f. B) and C) above. 

23. Wliich of the following arc the pitches for a D major chord? 
a. D F A 
b. D E F 
c. D Gb A 
d. D F# A# 
e. D F# A 

24. Wliat are the pitches for the G minor chord? 
a. G A# D 
b. G B D 
c .  G A B  
d. G Bb Db 
e. None of the above. 

25. " Wliat are the pitches for the A7 chord? 
a. A C E G 
b. A C# E G# 
c. A C# E G 
d. A C# E F# 
e. None of the above. 

26. Which of the following chords would most often be found in tlie key of Bb? 
a. Bb G C F7 
b. Bb E Gm F 
c. Bb Cm C F7 
d. Bb m Cm F7 
e. Bb Gm Eb F7 
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27. Circle the pitch represented by the recorder tablature: 

0 
0 
0 
0 
0 
Oo 
Oo 

i lc> *> 
T 

2 8. Circle tlie pitch represented by tlie recorder tablature: 

0 
0 
0 
0 
0 
Oo 
Oo 

\J 
r 
\>\/ i> 

29. Circle the pitch represented by the recorder tablature: 

0 0 
0 
0 
0 
0 
Oo 
Oo 

4> !4> 
I 
vV 

30. Circle the pitch represented by the recorder tablature: 

0 
0 
0 
0 
0 
Op, 
Oo 

t> —e— L_ — 
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THE FOLLOWING QUESTIONS REFER TO THE ATTACHED SONG, "SIMPLE 
GIFTS." 

31. The pitdi syliabie for the- begMi«iin§.piteh is: 
a. Do 
k Mi 
c. Sol 
d. Low Sol 
e. None of the above. 

32. Tlie bgat is;. 
a. Not subdivided. 
b. Subdivided ia^dufte. 
c. Subdivided in triple. 
d. Soiisetim^ invdup^ s©}Mf!tip:^ ia,trifle. 
e. Divided into six p^s. 

3 3. The G0u»ti»g. for the seeoad i\ill aj^iire is:. 
a. Ta ti ti ta ti ti 
b. Ti ta ta ti ta ta 
c. Ta-a ta ta ta-a ti 
d. Ti ta ti ta ta ta 
e. Ta ti ti ti ti ti ti 

34. A suitable introductiGa vrould be; 
a. G / /'m / / / A / / / G / / / 
b. G / / /E7 / / / G / / /G / / / 
c. G / / /F / / / Em / / /D7 / / / 
d. G / / /Em / / /Am^ / / /D7 / / / 
e. All of the above 

35. If tli© s®fig-.wer© trpigp!0S«d t© th© k^ of Eb, wto would fee the starti»g'.pitGli? 
a. Ab 
b. Eb 
c. F 
d. Bb 
e. B 

36. If the sofig-were fraiasposed to tlie key of Eb, what would be tli© pitch for tlie .word 
"delighf'? ' ' ^ 
a. Ab 
b. Eb 
©• F 
d. Bb 
©. B 
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SaiPLE GIFTS 

G Em 
Shaker Hymn 

m ^  u  Lj r  
•''' to fV\a • ¥r\ • I'A'iCwa 'Tis the gift to be siili'pie, "' 

D' 

IS th^^' gift"-To be • fee;:-j'Tis the «s-

G Am G _ J  J  J , ]  i n  n  i' 11  n  w 
gift to come down where we ought to be. And when we find our - selves m the 

Em _ Am D7 G C G m  J  n :  n  I J  n  & 
place just - right 'Twill - be in the val - ley of love and de-light. 

37. If the song were transposed to the key of A, what would be the starting pitch? 
a. A 
b. E 
c. G# 
d. C# 
e. None of the above. 

38. If the song were transposed to the key of A, what chords would be used to play the 
song? 
a. A F#m B B7 
b. A Em D G7 
c. A Gm Cm D7 
d. A F#m Bm E7 

39. 

40. 

e. C 

If the song were transposed to the key of A, wliat would be pitch for the word 
"delight"? 

A 
E 
G# 
C# 
None of the above. 

The beat of "Home on the Range" is: 
a. Not subdivided. 
b. Subdivided in duple 
c. Subdivideid in triple 
d. Sometimes in duple, sometimes in triple. 
e. Divided into four equal parts. 

a. 
b. 
c. 
d. 
e. 
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41. In any major key, which chords are major and which are minor? 
a. I, ni, V = Major; ii, iv, vi = minor 
b. I, V, VI == Major, ii, iii, iv = minor 
c. I, rv, V = Major; ii, iii, vi = minor 
d. I, n, V = Major; iii, iv, vi = minor 
e. Depends on whether the key uses sharps or flats. 

42. Given the key signature below, what are the three most likely chords you will find 
in the song? 

a. Am D E7 
b. C F D 
c. C F G7 
d. Am D Em 
e. C) or D) above 

a. 
b. 

43. The names of the guitar strings, from lowest to highest 
ae; 

F 
E 

C 
B 

G 
G 

c. B E A D G C 
d. E A G D B E 
e. E A D VJ D E 

D 
D 

A 
A 

E 
E 

44. Wliich of the following pitches ai'e '/2 step apart? 

a. F# Gh 
b. C D 
c. G# A 
d. F# A# 
e. D# E# 
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APPENDIX G-CUCEI 

College and University Classroom Environment Inventory 
The purpose of this questionnaire is to find out your opinions about the MUS360 class 
you are attending right now. This questionnaire was designed to gather opinions about 
small classes at universities or colleges. This form of the questionnaire assesses your 
opinion about what this class is actually like. By completing the questionnaire you are 
consenting to the use of this information. 
Indicate your opinion about each questionnaire statement by circling: 
SA if you STRONGLY AGREE that it describes what this class is actually like. 
A if you AGREE that it describes what this class is actually like. 
D if you DISAGREE that it describes what this class is actually like. 
SD if you strongly DISAGREE that it describes what this class is actually like. 

1. The instructor considers students feelings. 
2. Tlie instructor tall<s rather than listens. 
3. The class is made up of individuals who don't know each 

other well. 
4. The students look forward to coming to classes. 
5. Students know exactly what has to be done in our class. 
6. New ideas are seldom tried out in this class. 
7. All students in the class are expected to do the same work, 

in the same way and in the same time. 
8. The instructor talks individually with students. 
9. Students put effort into what they do in classes. 
10. Each student knows the other members of the class by their 

first names. 
11. Students are dissatisfied with what is done in the class. 
12. Getting a certain amount of work done is important in this 

class. 
13. New and different ways of teaching are seldom used in this 

class. 
14. Students are generally allowed to work at their own pace. 
15. The instructor goes out of his/her way to help students. 
16. Students "clockwatch" in this class. 
17. Friendships are made among students in this class. 
18. After the class, the students have a sense of satisfaction. 
19. The group often thinks up innovative activities for students to 

do. 
20.The instructor thinks up innovative activities for students to 

do. 
21. Students have a say in how class time is spent. 
22. The instructor helps each student who is having trouble with 

the work. 
23. Students in this class pay attention to what others are 

saying. 
24. Students don't have much chance to get to know each other 

in this class. 
25. Classes are a waste of time. 

SA S D SD 
SA s D SD 
SA s D SD 

SA s D SD 
SA s D SD 
SA s D SD 
SA s D SD 

SA s D SD 
SA s D SD 
SA s D SD 

SA s D SD 
SA s D SD 

SA s D SD 

SA s D SD 
SA s D SD 
SA s D SD 
SA s D SD 
SA s D SD 
SA s D SD 

SA s D SD 

SA s D SD 
SA s D SD 

SA s D SD 

SA s D SD 

SA s D SD 
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26. This is a disorganized class. 
27. Teaching approaches in this class are characterized by SA S D SD 

innovation and variety. SA s D SD 
28. Students are allowed to choose activities and how they will 

work. SA s D SD 
29. The instructor seldom moves around the classroom to talk 

with students. SA s D SD 
30. Students seldom present their work to the class. 
31. It takes a long time to get to know everybody by his/her first SA s D SD 

name in this class. SA s D SD 
32. Classes are boring. 
33. Class assignments are clear so everyone knows what to do. SA s D SD 
34. The seating in this class is arranged in the same way each SA s D SD 

week. SA s D SD 
35. Teaching approaches allow students to proceed at their own 

pace. SA s D SD 
36. The instructor isn't interested in students problems. 
37.There are opportunities for students to express opinions in SA s D SD 

this class. SA s D SD 
38. Students in this class get to know each other well. 
39.Students enjoy going to this class. SA s D SD 
40.This class seldom starts on time. SA s D SD 
41 .The instructor often thinks of unusual class activities. SA s D SD 
42. There is little opportunity for a student to pursue his/her SA s D SD 

particular interest in this class. SA s D SD 
43. The instructor is unfriendly and inconsiderate towards 

students. SA s D SD 
44.The instructor dominates class discussions. 
45. Students in this class aren't very interested in getting to SA s D SD 

know other students. SA s D SD 
46. Classes are interesting. 
47. Activities in this class are clearly and carefully planned. SA s D SD 
48. Students seem to do the same type of activities every class. SA s D SD 
49. It is the instructor who decides what will be done in our SA s D SD 

class. SA s D SD 
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APPENDIX H - STUDY DATA 

PreW PstW R1 T1 R2 T2 R3 T3 R4 T4 R5 75 R6 T6 R7 77 
16 34 27 32 26 29 24 20 24 30 26 33 26 26 20 17 
16 35 32 32 27 29 23 33 32 34 31 31 24 25 16 18 
27 35 27 35 27 31 23 27 27 34 24 31 24 27 24 28 
27 36 32 34 24 28 26 26 29 29 30 28 24 27 22 26 
26 34 26 16 22 20 12 19 20 23 31 30 14 8 8 11 
14 38 29 29 26 27 17 17 33 32 26 29 24 13 13 15 
7 20 22 24 17 18 18 19 28 29 25 30 19 14 13 16 

18 33 28 28 22 24 18 20 28 26 28 28 24 21 22 20 
11 27 22 22 18 22 15 13 24 18 26 28 18 14 20 15 
14 20 27 29 26 28 15 18 29 28 29 27 24 26 22 27 
20 34 18 28 22 25 19 22 24 29 24 29 29 23 18 26 
37 35 32 31 31 27 26 20 29 29 25 22 28 31 24 27 
39 36 31 32 27 29 22 26 30 31 26 27 29 28 26 25 
25 32 29 33 28 29 24 28 28 31 27 28 26 26 21 20 
25 31 33 31 31 33 20 28 34 35 34 32 25 31 23 23 
17 29 33 34 33 30 27 28 35 34 30 28 32 30 18 23 
21 25 30 30 28 30 24 22 30 29 26 25 26 25 24 24 
36 38 33 30 29 29 24 28 33 32 30 27 28 26 22 24 
42 43 35 33 33 31 24 26 35 30 34 31 29 22 20 23 
23 37 24 29 18 29 20 18 28 29 23 24 26 22 16 20 
33 37 29 31 28 30 16 28 29 29 26 27 27 30 27 28 

5 77 30 20 23 12 22 10 25 16 27 20 19 18 14 14 
16 24 30 24 28 24 24 22 29 24 29 22 27 23 20 21 

3 14 28 26 26 20 18 18 28 28 28 28 26 24 22 18 
4 10 34 32 33 28 27 24 35 34 34 34 31 31 24 19 

16 38 31 25 27 22 18 22 30 25 30 23 33 25 17 17 
20 28 27 25 26 28 24 26 29 28 29 29 21 22 21 20 
20 33 34 31 25 27 16 22 27 28 28 30 23 26 25 24 
18 31 27 30 27 27 22 17 30 29 31 32 17 14 12 7 
21 26 32 28 30 22 18 14 32 28 30 28 29 22 25 14 
7 20 32 25 22 22 23 18 28 24 26 29 23 22 17 17 

20 27 29 22 27 24 20 20 29 28 28 26 22 20 21 20 
12 33 29 27 21 29 19 19 31 31 29 30 21 24 12 17 
n 26 30 30 20 21 13 16 20 26 26 24 24 22 16 16 
15 29 23 23 20 20 12 16 18 23 28 28 15 18 15 14 
29 33 34 35 27 33 25 26 31 31 29 20 22 25 24 31 
33 41 30 30 32 30 15 22 35 32 29 29 29 28 20 27 
41 41 29 34 27 24 20 20 28 29 30 31 22 26 20 18 
20 38 32 31 30 30 18 24 33 31 31 29 28 29 22 29 
23 31 35 35 25 31 26 35 35 35 31 31 27 32 13 34 
25 25 30 30 27 26 23 24 31 27 32 22 24 20 19 13 
33 40 29 32 25 27 17 20 33 31 34 27 23 23 18 21 
15 28 31 29 20 24 26 20 27 32 28 22 19 26 21 25 

5 19 32 30 26 28 20 24 28 28 25 27 28 26 16 16 
11 19 30 31 19 26 22 18 32 32 32 31 22 26 22 25 
12 32 33 27 24 26 24 24 28 28 22 28 30 31 25 22 
11 32 34 32 28 29 25 27 34 31 31 29 26 28 22 22 
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2 12 25 34 29 31 24 23 20 26 30 28 29 30 26 17 78 
2 38 40 28 28 20 20 22 20 28 16 26 26 28 22 18 20 

Av 21 30 29 29 26 26 21 22 29 29 28 2S 25 24 20 27 
Av 20 30 31 29 25 26 21 21 29 29 29 28 24 24 19 2C 
SD 11 8.4 4.1 4.7 4.5 4.8 4.1 5.3 3.8 4.7 3.1 3.5 4.3 6 4.5 4.8 
SD 9.8 6.7 2.9 3.4 3.9 3.6 4 4.6 4.2 3.9 2.7 3.7 4.1 4.2 4 6.3 

1. Per Personalization Class 

2. Inv Involvement web 1 = Asyn, 2= Sync 

3. StCo Student Cohesiveness Pr6W = WritAchtPrstGst 

4. Sat Satisfaction PstW = WritAchtPostTest 

5. TOr Task Orientation R1 = Pretest 1 

6. Inn Innovation jl = Post test 1 

7. Ind Individualization 
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