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CHAPTER 1 

THE PROBLEMS 

Introduction 

There is an enormous amount of information sources available through the 

Intemet. Communication technology is progressing rapidly in e-mail, 

newsgroups/discussion groups, annotations, chat, Multi-User Domain (MUD), MUD's 

Object Oriented (MOOs), multimedia-enhanced MUDs and MOOs (known as WOOs), 

and 3D virtual space (Adelsberger, CoUis, & Pawlowski, 2002). In order to satisfy 

synchronous communication, an important design factor is to adjust both the sender and 

the receiver to the same pacing. Therefore concurrent engineering and multidisciplinary 

engineering are merging their functions in response to many needs and considerations. In 

educational instructional technology, it is difficult to find pubUshed research about the 

timing and structure of the interaction between an instructor and a student, what and 

impacts student quaUty of discussion, motivation, and attitude. 

Distance education is not a new phenomenon. HistoricaUy, distance education 

dates back to the advent of the written word and was utiUzed to instruct church members 

at a distance in the 1̂^ century. More recently, the development of modem 

communication technologies correlates directly with the advancement of the use of 

distance education, particularly in higher education settings. Video-based technologies, 

desktop conferencing, and the World Wide Web (WWW) are being utiUzed to reach 

traditionaUy underserved populations and expand the reach of universities beyond 



geographical boundaries. Based on the emergence of electronic classrooms, Simonson 

(1995) suggested the foUowing redefinition of distance education: 

Distance education impUes formal, institutionaUy based educational activities 
where the teacher and leamer are normaUy separated from each other in location 
but not normaUy separated in time, and where two-way interactive 
telecommunication systems are used for sharing video, data, and voice 
instmction. (Simonson & Schlosser, 1995, p. 13) 

Investments in privately held distance-education companies in postsecondary-

education are $897 miUion in 2000, $167 miUion in 2001, and $92 miUion in 2002 with 

the intent of increasing student enroUment and subsequently university tuition revenues 

(The Chronicle of Higher Education, date: May 2, 2003). Putting course materials onUne 

is currently a popular method in distance education. In order to put course material 

onUne, MIT University expects to spend $100 miUion for a seven-year project. (The 

Chronicle of Higher Education, date: Dec. 06, 2002). Operating on the principle of "if 

you build it, they wiU come," institutions of higher education mshed to transfer courses to 

the Web resuUing in an abundance of web-based courses, which were virtuaUy onUne 

correspondence courses, providing textual information but Uttle or no interaction among 

students and peers or between students and the instmctor. 

Interaction in Distance Education 

Interaction between an individual and his or her environment forms a simple 

communication (Thompson, Simonson, & Hargrave, 1996). Understanding that 

interaction is a form of communication is necessary in distance education. 

Communication in leaming and media are key components of effective distance 



education programs (Krendl, Ware, Reid, & Warren, 1996). From these authors' 

conclusions, effective distance education requires conamunication and communication 

requires some form of interaction. Key to this study was a clear definition of interaction. 

Interaction 

Both interaction and communication deal with people's reactions. Three important 

perspectives on conrmiunication are psychological perspectives, social-cultural 

perspectives, and the technical perspective. (Krendl, 1996) In addition to these three 

perspectives on communication, one's epistemological beUefs are the initial assumption 

before leaming starts. Such beUefs are a major factor for complex leaming and cognition 

and are considered the fourth perspective to investigate the interaction so-caUed 

communication. The purpose of interaction design has its own motivation, The fifth 

perspective describes how motivation affects interaction. 

One perspective of interaction is training students to transfer what they leam at 

school to out-of-school contexts. There are twenty-two complex authentic tasks that can 

help students make meaningful connections among the various ideas and skiUs they have 

leamed in the classroom (Ormrod, 1999). Those authentic tasks sometimes are costly to 

achieve therefore classroom tasks are encouraged to fulfiU meaningful leaming, 

organization, and elaboration. Analyzing, comparing, synthesizing, evaluation, and 

appUcation achieve elaboration. Elaboration wiU help students to model deUcate 

behaviors and cognition process with proficiency. The effective stmcture of authentic 

activities includes background knowledge about a topic; higher order thinking skiUs; and 



retrieving information from different contexts and discipUnes. The authentic activities 

highly expect students to have performance through risking and new strategies. The 

authentic activities are unpredictable and complex that the solution is not simple. 

Through considerable classroom dialogue, authentic activities foUow a specific sequence: 

questioning, sharing ideas, giving explanation of thinking, and synthesizing students' 

efforts. AU of them include timing operation. 

The second perspective of interaction is to create for leamers a coirmiunity to have 

positive effects on integrating cognitive theory and classroom practice. For higher 

education, it is necessary to interact with a high level of thinking. Those interactions can 

develop understanding of the idea of communities of leamers to share belonging, esteem, 

actuaUzation, and encouraging diversity. The stmcture of the community includes active 

involvement from individuals, two or more pairing, diversity, conjugating to help leam 

and being responsible for each other, becoming potential resources for each other, 

providing direction and guidance, constmctive questioning and critique, and emphasizing 

procedure. The leaming community may have Umited knowledge and a shortcoming of 

transmitting misconceptions. The timing of the interaction wiU keep on until the 

instmctional objectives are complete and the students understand the subjects accurately. 

The third perspective of the communication/interactive approach focuses on 

psychological goals exploring and utiUzing transfer and social functions. This 

perspective combines authentic tasks and community functions to let students have a 

complete understanding and sense of their world by pairing two or more as a group. 

Authentic activities have many effective characteristics. One is completing background 



knowledge about a topic. The second one is promoting higher order thinking skiUs that 

include combining information, forming and testing inference, problem solving and 

drawing conclusions. The third is requesting students to seek information from different 

contexts and discipUnes. The fourth is conveying students' presentation and also 

encouraging students to take risks and experiment with new strategies. Meaningful 

leaming, organization, and elaboration are cognitive processes which promote long-term 

retention and transfer of classroom subject matter. Those tasks are authentic in nature and 

the leaming sequence in authentic tasks should not be controUed or coached/advised in a 

scripted or predetermined way (Gagne, 1996; Ormrod, 1999). One of the characteristics 

of authentic tasks is that the final outcome is complex and somewhat unpredictable 

(Ormrod, 1999). 

The fourth perspective of interaction is to enable students to be more sophisticated 

in epistemological beUefs, such as coUecting knowledge about a topic and watching it 

evolve over a long period of time. BeUef contains the certainty of knowledge. It doesn't 

matter if it is a fixed, unchanging, absolute "tmth" or tentative, dynamic entity 

knowledge. It wiU continue to evolve over time. The second beUef is the simpUcity and 

stmcture of knowledge, no matter whether ideas are discrete, isolated, complex or 

interrelated. The third beUef is the source of knowledge. The source may come from 

outside of the leamer or a derivation from leamers themselves. The fourth beUef is the 

speed of leaming. It is either a quickly acquired knowledge or acquired graduaUy over a 

period of time. The fifth beUef is the nature of leaming abiUty which may be bom with 

or improved over time with practice and the usage of better strategies (Ormrod, 1999). 



The fifth perspective of interaction is that it possesses a high level of motivation. 

Many goals motivate people to do things. Those goals are individual comfort, self-worth, 

expertise in information and skiU, extemal rewards, good grades, approval from good 

students, to make a good impression, pride for family or society, and productive human 

relations. Goals that motivate people to do things also include long-term intimacy, 

helping others, to be more competitive, being productive person in society, desired career, 

material wealth, social and poUtical power, a new risk, and material gain. 

These five perspectives of interaction wiU have an impact on student quaUty of 

discussion, motivation, and attitude. These interactions can be different perspectives 

from social, transfer, epistemology beUef, psychological, and motivation. These 

interactions are reaching out from the individual to other people by transferring, 

sociaUzing, andbeUeving. Figure 1.1 summarizes the five interactions, stmcture, and 

timing of interaction, study output, and its feedback into the first category of interaction. 
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There is a disadvantage in discriminating between the channel (i.e., the medium) and 

the message after they have interacted with each other. In order to reach quality of 

discussion, attitude, and motivation, transfer and social reinforcers' interaction with the 

initial epistemology behef are used. 

Purpose of the Studv 

The purpose of this study is to examine the impact on students' quality of 

discussion, attitude, and motivation of the timing of interaction, synchronous or 

asynchronous, and the level of interaction divided as non-stmctured versus moderated, in 

an online course provided with on-line resources, tools, and activities. The level of 

interaction wiU form a zone of proximal development which takes into consideration the 

content, leamer, and instmctor. This study will attempt to determine which variable 

controls for the optimum output, which may be the timing of interaction, the level of 

interaction, or the interaction from both timing and the level of interaction. 

Rationale 

The msh to adopt technology neglected to take into account how leaming at a 

distance might best be conducted. Leaming is a social process involving the active 

constmction of new knowledge and understanding through individual leaming and group 

and peer interaction. A key factor in leaming is interaction, not only with the content but 

with peers and instmctors. In a traditional classroom, students have the opportunity to 

communicate on both an informal and a formal level in a face-to-face environment. 



Interaction increases students' motivation, attitude, and quaHty of discussion (Jonassen, 

1996). Many of the current on-line courses filter out interaction with peers and 

instmctors, leaving only interaction with the content. On-line course designers must 

consider the variety of ways to include interaction and select those most effective for the 

content of the course and the capabilities of the students. 

Distance education is being used in all parts of the world to meet the needs of 

both a changing population and traditionally underserved populations. Distance education 

is generally institutionally based and may be delivered either synchronously, 

asynchronously or by a combination of the two. Students' interactions with each other, 

the content and the instmctor are key components of the distance education environment. 

Thus, the degree and type of interaction are researchable areas in the field of distance 

education. To address the lack of research about timing and stmcture of interaction, this 

study identified significant instmction procedures using multivariate analysis of quahty 

of discussion, attitudes, and motivations. 

According to Vygotsky's sociohistoric theory and social constmction (Arias, 

2003), the interaction within an individual and between others foster mindful-reflection 

abihty. Through interaction one can grow in both understanding, change his attitude, and 

be motivated. However, May (1993) concluded that educational goals and strategies 

were not inherently or self-evidently improved by increasing the interaction of the 

leamer. One must look at the quahty and stmcture of the interaction. 

Fulford and Zhang (1993) found the interaction of the leamer with technological 

experience is stable when correlated with overall satisfaction that comes from group 



interaction. Perceived interaction (surface feehng or sensing) is a general phenomenon of 

group interaction that has been studied in interactive television. Actual interaction 

happens later, and the mechanism and source inputs are not the same as perceived 

interaction (Zhang & Fulford, 1994). Teachers may use a variety of different teaching 

pattems - humor, attention by name, and communication - to encourage participation. 

But how can we effectively achieve this in an onhne environment? 

In an online environment, interaction may occur either synchronously or 

asynchronously. There are benefits and problems associated with synchronous and 

asynchronous discussions. Before we divide the discussion as asynchronous and 

synchronous, the benefits and problems are described in a common base. 

Asynchronous onUne discussion can integrate resources and it is better than 

minimizing time and space constraint (Dennen, 2002). When technology is integrated 

with discussion (i.e. dehver discussion by Intemet and aid face to face traditional 

classroom with technology) the discussion can be recorded and reviewed by both the 

instmctor and the students. 

Generally speaking, discussions with technology are not bound by space and time 

(Reiss, 2002). The audience is broadened to authentic professionals and people with 

disabihties. 

Asynchronous discussion allows students to take time to reflect before responding 

to questions. This kind of discussion has flexibihty to let students have their own pace of 

leaming to meet individual needs. 



Synchronous discussion is more hke a traditional face-to-face classroom. The 

instmctional activity onhne is synchronized to take place via WWW network. 

Synchronous discussion will reduce the physical problems of holding discussions and 

lectures. As teacher led (faciUtated) discussions versus unstmctured discussion, an 

instmctor may assign synchronous and asynchronous questions with or without stmcture 

interaction. The guideUnes for instmctor are "explaining misunderstandings, giving 

elaborations or simpUfication, drawing analogies, and suggesting supplementary 

readings" (Waltii, 2000). 

Research Ouestions 

This study answered the foUowing research questions. 

1. What impact wiU the timing of interaction and the stmcture of interaction have on 

students' quaUty of discussion? 

2. What impact wiU the timing of interaction and the stmcture of interaction have on 

students' attitude? 

3. What impact wiU the timing of interaction and the stmcture of interaction have on 

students' motivation? 

4. Is there an interactive effect between the timing and the stmcture of interaction on 

quaUty of discussion, attitudes, and motivations of undergraduate students in an 

onUne technology class? 
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Hvpotheses 

Based on the research questions, three working hypotheses have been 

identified. 

Hypothesis 1: There wiU be no significant mean difference in undergraduate students' 

quaUty of discussion, attitude, and motivation as measured by a post treatment survey in 

relation to timing of interaction. 

Hypothesis 2: There wiU be no significant mean difference in students' quaUty of 

discussion, attitude, and motivation as measured by a post treatment survey in relation to 

stracture of interaction. 

Hypothesis 3: There wiU be no significant interaction effect between timing and stmcture 

of interaction as measured by a post treatment survey in relation to students' quaUty of 

discussion, attitude, and motivation. 

Assumptions 

In this study, quaUty of discussion and attitude sets are assumed to be included in 

the contents of motivation. The timing and stmcture of interaction are assumed as two 

factors affecting the leaming outcomes of students. 

Significance of Studv 

OnUne courses have the potential to meet the needs of a diverse global audience 

of instmctors, designers, and leamers. The results of this study wiU assist instmctors and 

designers in the development of web-based courses that promote problem based leaming. 
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and improve motivation and attitudes of students through the incorporation of best 

practices of interaction. While research has shown that web-based courses are an 

effective means of distributing content, this study explored the contributions of the social 

aspect of this specific deUvery technology. 

DeUmitations 

The participants in this study were undergraduate students in an introductory 

computer class at a Southwestem university. This sample Umits the generaUzation of this 

study's resuh to similar populations only. 

Limitations 

The content of the introductory computer class and the current stmcture of the 

class, independent study, may Umit the generaUzation of the study. In addition, 

participants' current level of computer skiUs and attitudes toward technology may have 

impacted the findings. 

Definition of terms 

OuaUtv of discussion. QuaUty of discussion includes higher order thinking, knowledge, 

cognition, and behavior. Higher order thinking is the development of cognitive, meta-

cognitive and socio-cognitive skiUs necessary for the refinement and building of 

knowledge. Knowledge is the message or conmiunication. Cognition is the person's 

beUefs about, or factual knowledge of, the object or person. The behavioral component 

involves the person's overt behavior directed toward the object or person. 

12 



Asvnchronous discussion and feedback. Leaming by elaboration takes time. For those 

questions and answers for discussion and feedback, elaboration needs more than one 

second to respond. The existing waiting time, response time, delay time, or delay 

reinforcement in the discussion is classified as asynchronous discussion and feedback 

(Omnrod, 1999). 

Attitude. Attitude is a way of thinking or feeUng about someone or something, especiaUy 

as this influences one's behavior (Longman Dictionary, 1997). 

Level of Interaction. Levels of interaction are determined by levels of questions. Low 

level questions ask students to retrieve information similar to what they have stored in 

memory. Fact-based questions are certainly quite useful for helping students to acquire 

and review basic knowledge and skiUs. High level questions ask students to elaborate on 

the retrieved information by caUing for inferences, appUcation, justifications, and 

solutions to problems as weU as asking knowledge (Ormrod, 1999). 

Levels of interaction within students (Granott, 1993). 
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Moderate difference 
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Expertise -> 
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Swift 
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Counterpoint 

Symmetric 
Counterpoint 

Moderate t 
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Scaffolding 
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CoUaboration 
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CoUaboration 

High 1 
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Motivation. Cognitive persistence: the drive, tendency, or desire to undertake or 

complete a task, expend effort, and do a quaUty job (Gagne & Medsker, 1996). 
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Onhne course. Students receive web-based course material and instmction, along with 

discussion. 

Stractured interaction. Instractor guided interactions; instractor wiU assign 

mandatory/optional and synchronous/asynchronous discussion questions. 

Svnchronous discussion and feedback. Timing of interaction is for the reinforcement of 

leaming behavior. The immediate reinforcement is a core word to explain this 

terminology. In the synchronous discussion for question and answering, the correct 

feedback from the instractor wiU immediately reinforce this leaming model (Ormrod, 

1999, p. 73). 

Unstmctured interaction. No instmctor guided interaction or student/leamer initiated. 

Sunmnarv 

Synchronous and asynchronous, and stractured and non-stmctured interactions 

need to be evaluated for their influence on students' outcomes. Web-based courses 

including these treatments wiU add social contributions and increase students' quaUty of 

discussion. 

Chapter II reviews the Uterature related to the research questions. In the literature 

review, the definitions previously reviewed or hsted above were used to specify their 

content and usage. The analyzing works were used to find out the important core 

message for Chapter I assumption. Chapter ni describes the research methodology. 

Multivariate analysis of variance (MANOVA) was used to analyze students' quaUty of 

14 



discussion, attitude, motivation affected by independent variables of timing, and stmcture 

of interaction and the interaction (correlation) between timing and stmcture of interaction. 
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CHAPTER 2 

REVIEW OF LITERATURE 

Distance education dehvered by the World Wide Web (WWW) continues to grow. 

According to the U. S. Department of Education's National Center for Education 

Statistics (2000-2001), the number of 2-year and 4-year Title IV degree-granting 

institutions which plan to offer distance education wiU increase by 12% in the next 3 

years. Over a third of those institutions offering distance education courses had either a 

degree or certification program designed to be completed totaUy at a distance. The great 

majority of these classes are now deUvered via the World Wide Web. The purpose of 

this study was to examine the effect of timing and stracture of interactive activities on 

students' quaUty of discussion, attitude, and motivation in an onUne course. 

This chapter presents a review of the literature related to use of the WWW for 

educational purposes and the use of coUaborative interaction to support an onUne leaming 

conrmiunity. 

Worid Wide Web (WWW) 

Humans have a natural tendency to look for new things and accessing the WWW 

is one of the ways to satisfy this purpose. Once they beUeve that information, 

entertainment, and communication can be successfuUy gotten from the WWW, they are 

more Ukely to use it. The WWW provides communication protocols for peers and 

instractors and the need for social motivation comes after. A webpage menu is a direct 

16 



interface from the WWW and resembles a map for browsing. The speed of browsing and 

searching is an important factor for effectiveness in finding resources for teaching and 

leaming purposes. The packaging of resources has different quaUties for different 

subjects and different deUvery methods. Therefore, expert guidance is needed to utiUze 

those onUne resources properly. Distance education onUne can provide accessing those 

resources for individuals of different ages who have different controls of pace and time. 

Most onhne needs for education come from students and academic services, technical 

help, time spent in deUvering a course, instractor's role shifting, a students' discussion 

area, and a career center. To be a success on the web, distance education needs fuUer 

support and not just supplementary support. Interaction is one of the success factors from 

coUaboration in distance leaming. Cognition comes from interaction and causes 

significant differences in e-leaming. For a stronger attitude favorable toward educational 

use of the WWW, one needs to understand the web's features and the use of those 

features to accomplish leaming and instractional methods. During leaming, self-efficacy 

can combine with Intemet use, academics, and self-regulated leaming to promote search-

test and written-test performances. The foUowing ten articles contribute to the above 

findings. Those contributions include motives to utiUze the WWW (Wolfradt, 2001), 

attitudes toward the WWW (Yu, 2002), attitudes toward web as a resource (Large, 2000; 

Ebersole, 2000), motives for taking Distance Education (DE) (Roblyer, 1999), factors for 

success in DE (Eastmond, 2000), interaction as a factor in success in DE (Ben-Jcob, 

1998), attitudes toward e-leaming (Duggan 1999; Romi et al., 2002), and self efficacy in 

WBI (Joo, 2000). 
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Wolfradt (2001) studied the relationship between individual motives and 

personaUty/acting for using the Intemet and Intemet specific, social and global 

personaUty traits. In a study of 122 adolescents ranging in age from 15-17, Wolfradt 

(2001) found that entertainment & communication motive was positively correlated to 

the global personal trait; motivation. In addition, the communication motive was 

positively correlated with a second global personaUty trait; extraversion. Results 

indicated the potential motive of Intemet use to predict Intemet activities for information, 

entertainment, and conamunication. 

Yu (2002) conducted a study of different attitudes to use Web menu designs (a 

simple selection menu, a global and local navigation menu, and a puU-down menu) and 

their impact on users' information-seeking performance and attitudes. Three Cyber-

shopping maU web sites had the same content and a constant information stmcture, but 

each had a different menu design. Results from the study indicated that participants' 

searching performance was better in the puU-down menu condition than in the other two 

designs. In the attitude perspective, there were no significant differences among the three 

menu designs in terms of users' perception of the appeal of the website and disorientation. 

Large (2000) conducted a study to determine whether reactions (attitudes) from 

the users were technophiles, traditionahsts, or pragmatists contributed to resource using. 

Participants were fifty three sixth grade students from two classes of a primary school 

located in the suburbs of Montreal. Most were age twelve. There were thirty girls and 

twenty three boys. Ninety percent of those surveyed came from homes of which half of 

them had an Intemet connection that the child was aUowed to use. The students were 
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considered as novices in the Intemet information retrievah The school Intemet 

connection was confined in the lab and web searching was not incorporated into the 

curriculum, and slightly more than half the students had never accessed the web from 

school. The result from the study showed that a role also remains both for other 

electronic sources such as CD-ROMs and print materials that are targeted specificaUy at 

young users. 

Elbersole (2000) studied the influence of eight attitude factors from forty users' 

statements on the way to use the WWW (resource) from 123,071URLs. Subjects for the 

study were from middle-school and high-school students at selected pubhc schools in five 

districts in a westem state. The chosen students reflected the cross-section of schools in 

urban and raral settings that had Intemet access. One-middle school class and one high 

school class in each district representing each grade (6 to 12) was selected to take the 

paper survey. The second survey was from students that had been granted parental 

permission and had signed and submitted the required forms to their local school 

administrators, and then students were permitted to access the computer-administered 

survey. The findings from this study were that students were found to be visiting 

commercial sites at a much higher proportion than those in other domains. The 

commercial sites received the lowest rating for "suitabihty for academic research" of aU 

the domain names. Fifty-two of the students' time used the WWW for "research and 

leaming," but experts found only 27% of the sampled sites to be "suitable" for that 

purpose. 
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Roblyer (1999) conducted a study of factors that motivate community coUege and 

virtual high school students to choose onUne or interaction factors for traditional course 

formats affecting choice decision of DL or FTF. Participants of this study were from 

community coUeges and virtual high school students. Roblyer found that students who 

chose DL, control over pace and timing of leaming was more important, while for 

students who choose FTF courses, interaction with the instractor and other students was 

paramount. 

Estmond (2000) conducted a study to determine whether student onUne 

accompUshment could be found from individual course leaming experience (instractional 

design, teaching, and technical assistance), academic (counsehng and advising, prior 

leaming assessment, discussion support, career faciUties, and access to academic 

resources - bookstore and Ubraries) and administrative services (admissions, enroUment 

and registration assistance service, financial aid, and records). Results indicated that 

students would succeed. 

Ben-Jacob (1998) conducted a study to determine whether interaction from 

coUaborative leaming by using e-mail and onUne discussion was used as a measure of 

success of distance education. New technologies for distance leaming were sampled at 

Mercy CoUege (New York) and DePaul University (BUnois). Results from the study 

indicated that general considerations for providing meaningful experiences in distance 

leaming environments including the instractor's role as a model and a facihtator. A 

clarification of objectives and outcomes, are needed for effectiveness of student 

coUaboration in an onUne environment. 
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Romi et al. (2002) conducted a study to determine whether the cause of students' 

attitude (social-economic level, social environment and computer skiUs) could affect 

e-leaming. Subjects for the study were normative (30 tenth-graders in a regular junior-

high school) and dropout adolescents who attended a programming in Israel. Results 

from the study showed that the results of the study in Israel were inconsistent with the 

concept that "the less developed a student's environment is, the greater the tendency to 

reject this type of leaming." 

The significant demographic differences between the groups did not yield 

significant differences in attitudes towards e-leaming in the areas of motivation and 

pleasure, but an opposite result was shown in cognition. This indicated the usefulness of 

e-leaming to enhance comprehension by finding out the dropout group scored higher than 

the normative group. 

Duggan (1999) conducted a study to determine whether attitudes could develop 

for e-leaming. Participants for the study were 395 undergraduate students used to 

constmct the measure. 188 students (67 males and 113 females) used 18-items of the 

"Attitude toward Educational Uses of the Intemet" (ATEUI) scale. The findings from the 

study were that favorable attitudes were associated with (1) keeping track of valuable 

educational Intemet sites; (2) sharing information found on the Intemet with friends; (3) 

choosing classes that use the Intemet; (4) greater frequency of Intemet use, both in 

general and for educational purposes; (5) greater number of reasons for using the Intemet 

in education; and (6) greater number of Intemet features used. Also, there was no 

difference between men and women or in class standing in ATEUI responses. 
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Joo (2000) conducted a study to determine whether the leaming outcomes of WBI 

(written test, self-efficacy) were based on the conditions of academic self-efficacy, 

strategy use, and Intemet self-efficacy. In a study of 152 junior high school students (112 

males, 40 females) in Seoul, Korea, participants were in WBI during regular science 

classes. The sample size for this study was between 138 and 152. A T test showed that 

a significantly higher score for females was detected on self-efficacy for self-regulated 

leaming and cognitive strategy use. Females also outperformed males on the written 

exam based on the WBI contents. The difference of Intemet self-efficacy was not 

significant. From the correlation table, the WBI written test was not correlated with 

previous experience working with computers and Intemet self-efficacy. Self-efficacy 

(including motivated strategies for leaming) was significantly correlated with previous 

experience. The WBI written test had a higher correlation with academic self-efficacy 

than with Intemet self-efficacy. The WBI search test had a higher correlation with 

Intemet self-efficacy than with academic self-efficacy. The last two findings were 

consistent with priori prediction. Motivated strategies were related to attitude, but the 

author used motivation in the second paragraph of correlation analyses. 

Summarv 

In UWE Wolfradt and Jôrg DoU's article, aUhough Germany has a different 

school system than the US, a sampling from a German high school is relevant to general 

U. S. university study. This article divided men and women into two groups but found no 

difference between them in the social factors of schoolmates and teacher expectations. 
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The impUcation of this study was that "interpersonal communication motives play only a 

minor role." 

This impUcation is not trae, however. In Table 3, there are six communication 

motives: onUne information searching in general, web surfing, onhne information 

searching for schools, downloading software, webpage activities, and playing games. 

Most of these items have no two-way communication definition at aU. ActuaUy, visiting 

chat-rooms and sending e-mails show significant results and these are reflected in Table 1 

Social factor had a significance for communication. Information motives for visiting a 

chat-room and sending an e-mail have negative results which cannot be appUed in the 

instractional design. After instmction design is added for chat and thread, the functions 

should be changed from conflicting to be compatible. Students wiU exchange 

information from chat rooms and interact with each other. 

In Beyong-Min Yu and Seak-Zoom Roth's article, the authors stated that "one 

week was allowed to lapse between the first and second session to remove any memory 

effects for all participants." 

The effects of the consecutive three treatments by the same person were not 

removed by the memory lost but by the random assignment to the different sessions. 

Each treatment evenly received sampUngs from three different time steps (or different 

consecutive treatments), so no effect from the previous treatment on the current treatment 

was based on the same probability of six different consecutive treatments. The 15 tasks 

were the events of the treatment. The authors did not convince the reader about the 

effects of menu design on users' attitudes because there was no data about F-value 
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(F(l, n)) to teU the difference in terms of participant perceived appeal and disorientation 

among a puU-down menu, simple selection menu, or puU-down menu combined with 

global and local menu. Thus, this article may not provide enough information to support 

its conclusion. Yu concluded that puU-down menus provide the most flexible path 

mechanism and produce the quickest searching time; the global and local menus provide 

stractural information and content information and produce the quickest browsing time, 

which encourages this researcher to explore the impact of timing and stracture of 

interaction on students' quahty of discussion, motivations, and attitudes. 

In Andrew, Large, and Jamshid, and Beheshti's article, the authors make no 

attempt to form two subgroups from the pragmatists. There should be another group 

caUed pragmatists using tradition as an aid. The authors pose the question, "Can the 

students be reUed upon to answer the questions honestly?" Using inter-rater reliability 

from teachers and research assistants can solve this question. Another solving method is 

to use a different time and situation to ask similar questions. 

In M. D. Roblyer's article, "If you are faced with a choice of two sections of a 

course, on DL and one FTF, describe the issues and concems you would consider and 

what would Ukely be your decision." "Why are these issues and concems important to 

you?" two interview questions about decision making were applied to the discussion 

questions for the complex thinking process. 

In Dan Eastmond's article, peer behavior - such things as providing positive 

feedback, participating onUne, responding directly, and exchanging short, focused 

messages - were guidehnes for responses of students in online discussions. Other 
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leaming strategies such as setting goals, individuahzing assignments, reflection, etc. were 

used in synchronous with conference. Other successful factors were academic integration, 

intrinsicaUy motivated, asynchronicity, multiple conversations, interactivity, information 

loading, pacing, and leaming strategies. 

In M. G. Ben-Jacob and D. S. Levin's article, coUaborative leaming is a critical 

success factor in distance education. CoUaborative leaming supports active leaming 

when the leamer is actively engaged in the creation of knowledge. Chat and discussion 

thread in this study provided the technology for active leaming. 

In Ramat Gan's article, MANOVA analysis was used to decide if there was a 

difference in attitude toward computers between dropout and normative adolescents. The 

same MANOVA analysis was used to decide if there was any difference between four 

groups of the students' quahty of discussion, attitudes, and motivations after treatments. 

In the article by Ashley Duggan et al, the ANOVA analysis results showed that 

discussion and sharing class-related information was significant. Consulting with the 

instmctor and classmates, using e-mail, FTP, and forwarding were aU significant. 

Educational use of the Intemet caused significant interaction between peer and peer, 

leamer and instmctor. 

In the article by Young-Ju Joo et al, path analysis revealed students' self-efficacy 

for self-regulated leaming positively related to their academic self efficacy, strategy use, 

and Intemet self-efficacy. In the model of complex thinking, prior to formal concept 

analysis, the path analysis was used to test this model. 
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Interaction is one way to enhance the approximate developing zone of one person. 

The next section of this chapter introduces how interaction functions in the technology 

mediation. 

Technologv Mediated Interaction 

The research in this area is very sporadic in different fields. The interaction may 

come from the interface between the person and computer or the person and the Intemet. 

What is of the interest and relation to this study is the research related to instmctional 

methods. The environment for the study wiU have a group person study together Uke a 

traditional classroom, even though they are scattered around in different places and at 

different times. This type of interaction in a group is caUed conferencing. When 

instraction is deUvered via Intemet, it is caUed web-based conferencing or computer 

conferencing. 

The research that satisfied the conditions of instmction methods, group interaction, 

and web-based environment and focused on students' quaUty of discussion, attítude, and 

motivation are not many. Bonk, et al. (1998) used heavy scaffolding (HS) and weak 

scaffolding (WS) as the instractíonal method to gather data. The HS and WS are what 

this study is caUing stractured and unstractured so this fits very nicely with what this 

study is doing. Bemard et al. (2001) used the type of moderator intervention (TMI) as 

instmctional method which also fits nicely to the stracture of interaction. After the HS 

training, the significant one is the subset of fifty-eight cases in which students wrote 

longer cases during the second three week conference than during the first three weeks. 
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Although the total thread length approached significance, it once again favored the 

second session. For the case stracture or case quaUty, the analysis of student case 

stmctures from two instmctors and T-test showed significantly favored the WS group. 

From student survey findings: 1. Students found the COW conferencing system to be 

easy to use, 2. Seventy percent of them agreed that it helped gain an appreciation for the 

opinions of others. 3. However, they did not feel that their knowledge of educatíonal 

technology psychology increased as a result of the conferencing, nor did they feel less 

isolated when observing in the field. This survey finding 3 did match with the training 

result ~ the quahty of case is from WS. From this finding, the inference used for this 

study is that attítude is correlated with quahty of discussion. Also finding 2 showed that 

motivation is correlated with quaUty of discussion. How big the proportion and the 

relationship between the three dependent variables wiU be part of this study - an 

approach from another analytical method. The other finding was that instractor 

mentoring was focused on high level questioning, course related advice, and case specific 

feedback. That is why higher order thinking is emphasized in this study to promote 

quaUty of discussion. 

In the TMI approach, the findings are that there is no relationship between GPA 

and assignment treatment, and high TMI match with GFS choice of partner did not do 

better than other group conditions. The TMI Low/GFS Random had coefficient of 

variance 12% and adjoins mean 83.24 - highest. Also high TMI did not affect the groups 

that were randomly assigned or not. Also, TMI low with GFS Random was far better than 

TMI low with GFS Choose. These results infer that the random assigned students to 
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different groups wiU help achieve a higher score in this study. In the idea units' 

contribution, a significant interaction was found between the two groups, GFS and TMI, 

and GFS had the main effect. Also in this idea units results, in the TMI Low/GFS 

Random group, the within group factor - coUaborative activity (CA) ~ the proposal 

activity was supercede the debate activity. This finding suggests the coUaboration 

advantage within the group interaction. 

The foUowing articles wiU describe the interaction as a success factor in distance 

education, the support for interaction and coUaboratíon, the analysis of interactíon, the 

stracture of interactíon, and the goals of quahty of discussion, motivatíon, and attitude. 

In the article of Ruberg (1996), the authors mentioned that "social conventions 

established in a given CMC environment wiU determine the nature and characteristics of 

participation." The author did not mention how to set up this social convention. Figure 2 

did not show the evaluation part, which is the author's instractional goal. The author 

fails to form a subgroup evaluation from the reply. Students reported that discussions 

helped them move their initial thoughts to more confident statements of their personal 

views. WeU, there is no initial data to prove this. The only way to get initial data is to let 

students finish their questions individuaUy before the discussion starts. If their initial 

answers are compared, their discussion wiU provide proof of what they thought. Pre-

existing discussion threads and chats to let students see the value in creating a discourse 

should be provided. This article provides idea for researcher to ask the demographic data 

if they have the experience of the discussion thread and chat. 
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In the article of RusseU (2001), Lynn's response to being videotaped for a portion 

of each day is not recognition of new knowledge. The authors mentioned that knowledge 

acquisition is derived from monitoring the status of students' leaming by reading their 

work. This analysis emphasizes recognition of the mentor not the leamer. The authors 

analyzed Lauren and Beveriy's conversation by Lauren's questíon and Beveriy's answer 

only. This case is even shorter than Lynn's case. The metaphor of Lauren's case - Laura 

want to know the descriptíon of an at-risk child is and what methods are used when 

teaching this category of children - is Uke Beveriy assigning a textbook to Lauren about 

which RusseU & Daugherty (authors) stated that "Lauren acquired practical and 

important knowledge for working in a classroom." Knowledge acquisition is not 

equivalent to knowledge acquirement; the authors' purpose is to prove the acquisition, 

but they use acquirement to prove it. Metaphor is not a shield for the inappropriate 

metaphor itself. 

"The apprenticeship activities did not occur in traditíonal face-to-face form of 

context." Wording more fittíng to the authors' example would be that the apprentíceship 

activities from different sources did not occur in traditíonal instmctor-student, face-to-

face form of context. 

Authors mentíoned that "Within the space of Web Crossing, students are deprived 

of the nonverbal aspects of language..." In the abstract, "the researchers had an 

unobstracted view into the Unguistíc expression of their thinking and the constmctíon of 

knowledge..." The result of this reflected the "inclusion" questioner who said that "fuU 

inclusion is not always the best for the child." We may find some research that suggests 
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that including nonverbal language is not the best for thinking and constmction of 

knowledge. 

In the article of Vincent (2000), there is no evidence to support the author's 

contention that "Few students felt that it was too tíme consuming (Questíon 4)." 

Question 4 impUes that participation in the conference was not a waste of time. "In the 

table n, the survey result of questíon 4 is that strongly agree is 0, agree is 14, not sure is 

16, disagree is 5, strongly disagree is 4. In the see-saw, the pivot point is 'not sure,' 

almost the same torque between two sides. Agree side is 14 and disagree side is 13. This 

questíon got a tíe result not what author said "few." This tíme consuming factor may 

come from question 7: Access to computer faciUtíes was adequate; the result is that 0.3 

disagree with "not sure" point. Time consumption may also come from other factors hke 

instmction or discussion. 

In the article of Jãrvelã (2000), According to Interactíve Leaming Environments 

2002, Vol. 10, No. 1, pp 1-22. The figure 2.1 should be drawn as Figure 2.2 in the 

foUowing. 
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Figure 2.1: An Example of a Graph Used for Organizing the Detailed Data. 

Source: Excerpted from Jarvela, "Levels of Web-Based Discussion: Theory of 

Perspectíve-Taking as a Tool for Analyzing Interactíon," 2000. 

Figure 2.2: Modificatíon of Figure 2.1 
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In the article of Hara (2002), according to http://www.atiantícdvd.com.au, 

Mississippi Buming is classified as mature, which is an "R" rating. The author put 

Mississippi Buming in the aU audience category, which is "G." If Table 1 is modified so 

that Mississippi Buming is rated "R," Figure 2.3 wiU make sense. Family (Tom & Huck, 

The Secret Garden, Chitty Chitty Bang Bang)a G (The Secret Garden, Chitty Chitty 

Bang Bang), this wiU satisfy the lattice theory's requirement (Dubisch, 1964). ("^" 

Mathematic symbol means contain or include). 

Figure 2.3: A Lattice for the Context in Table 1 

Source: Excerpted from Hara "Analysis of Computer-Mediated Communicatíon: Using 

Formal Concept Analysis as a Visuahzing Methodology," 2002. 

In the article of Lipponen (2002), table 1 is not clear about the direction of 

communication. The question is whether 0.46 girls directed to boys or boys directed to 

girls? Table 2 has an error in it. The total number of notes includes sent comments, and 

top-level and isolated notes M=30.71, SD = 10.91. The 25 percentíle value should be 19; 

the author put 20.5, which is not correct. In the conclusion and recommendations, "AU 

these tools would help students with Umited writing skiUs to participate more actívely 

and productívely and to overcome the knowledge management problem, commonly 
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observed in threaded discourse" (Lipponen, 2002). This conclusion needs data to support 

it. In the article of Stephens (1997), the control group and treatment group are not 

formed by random assignment. In the article of Jensen (2002), there is a two-way 

ANOVA on the amount of cooperatíve chat, a significant interactíon between the 

conditíon and tíme of the test, F (2, 107) = 3.56, p < 0.04. The author put p < 0.03, which 

is not correct. 

Harris (1999) conducted a study to refer number of messages to reporting 

informatíon (personal informatíon, ideas/opinions/emotíons, general informatíon, content, 

directíons procedure, resources, feedback). Harris also referred number of message to 

requestíng informatíon (the same categories as reporting information). He studied 

whether number of message could be found from other (salutatíons, planning, thanking, 

apology, complaining); message flow types; and teams. Participants' backgrounds are 

Usted in the foUowing Table 2.1: 

Table 2.1: Team Demographics 

Team 
name/Topic 

Computers 
Astronomy 
Navigation 
Middle Ages 
Civil Rights 
Literature 
Waves 
Geometry 
Medicine 
Plants 

Number 
of 
students 
-65 
21 
22 
-30 
16 
60 
30 
30 
24 
3 

Grade 
Level 

K - 3 
4 
5 
6«&7 
9 
9 
9 
10 
10 
10 

Classroom Location 

Weslaco, TX 
Fort Worth, TX 
Amarillo, TX 
Houston, TX 
San Angelo, TX 
Deer Park, TX 
Hart,TX 
Waco, TX 
Deer Park, TX 
Comstock, TX 

Subject Matter Experts' 
(SME) Location 

Califomia 
Missouri 
Califomia 
Illinois 
Califomia 
Washington 
Massachusetts 
Kansas 
Texas 
Florida 

Source: Excerpted from J. B. Harris, "A Descriptive Study of Telementoring among 
Students, Subject Matter Experts, and Teachers: Message Flow and Function Pattems," 
1999. 
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This study was 10 leaming teams that corresponded during the spring 1993 semester as 

part of the Electronic Emissary project, 15 weeks beginning on February 15, 1993 and 

continuing until May 24, 1993. The first data set was formed by the Emissary's 

automated mail program and yielded information on numbers of Hnes, words, and 

characters contained in each message. The second data set was generated by the 

researchers analyzing each message for its direction, or flow, speech acts, or functions. 

Before students began exchanging messages, there were two weeks for SME and the 

teacher to decide the goals, forms, and intent of the impending exchanges so that project 

sunmiaries could be collaboratively composed. The result for the first data set had 

number of messages and length of words for each team. There were six flow types of 

message flow; they were SME <--> Teacher, SME <--> student, SME ^ - > teacher and 

student, the total number of message of these teams was 320. The most common message 

types were SME to teacher (78 messages) and teacher to SME (76 messages). SME 

(56)<—>(70) student, the adult sent more messages than student did. SME (19)^->(21) 

teacher & student. The average length of message was 532.16 words which was between 

20 and 3,106 words. General, SME sent the longest message to student and the student 

sent shortest message to teacher. In the 320 messages from 10 teams, there were 291 

reporting, 158 requesting, and 254 others. One hundred fifty eight requesting 

information was divided into 8 categories with total 216 occurrences in 320 messages. 

Two hundred ninety one reporting message was divided into 8 categories with total 794 

occurrences in 320 messages. In the requesting information, 74 content occurrence and 

48 directions occurrence occupied 56% of all messages exchanged (216). The most 
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common report was personal nature, followed closely by ideas/opinions/emotions and 

then general information. Those three reporting information had 67% of 794 exchanged 

messages. It was interesting that much information was reported but not specifically 

requested. The most extraordinary result was 1% requesting but with 23% reporting in 

the category of ideas/opinions/emotions. Thirty-four percent content request dropped to 

12% reporting because SME often rephed to questions in multiple communications from 

teacher and students with single messages containing many content-related responses. 

Two percent complaining and 18% thanking were in the other category. Function 

according to flow types, when teachers wrote with students to SMEs, there was a much 

higher incidence of ideas, opinions, and emotions being reported (53%), compared with 

16% when students wrote by themselves. Most requests for content-related information 

were from students writing by themselves (75%) and from students writing with their 

teacher (94%). Fourteen percent of all messages were from SMEs addressed to students 

and teachers together, contained requests for content too. Planning functions were 

displayed by teachers communicating with SMEs (54%) and SMEs communicating with 

teachers (38%). Students thanked SME (36%), the thank percentage increased to 74% 

when thanked by teacher and student together. Complaints were 5% when student 

coUaborative generated message with teacher but it was none by students alone. As 

regarding functions over time, there was a peak of interchange in the mid-semester. 

Overall message frequency by week might be shaped more by the temporal placement of 

a project within the school year than by individual project time lines and activity. In the 

pattems of message flow over time, students were much more active onhne in the middle 
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semester than at the beginning. During week 6 through 9, students and SME talked with 

each other most actively. During week 10 and 11, students sent more messages than 

SMEs and teachers. In the message flow over time by function, request peaked in 

frequency during 6th and 7th week of the project. Content-related procedures and 

resources were most frequently reported. Pattems for content, feedback, and direction 

functions did not foUow overall message frequency by the week. Ideas, opinions, and 

emotions were the most requested and the only followed the overall activity pattem. 

Salutation, planning, and thanking function followed the overall activity pattem. 

Craig (2000) conducted a study to determine whether the unstmctured 

collaboration tool - CoWeb (a coUaborative website) contributed to peer-interaction. In a 

study of 170-student CoUege design class that met twice a week for introductory lectures 

on design-related issues and methods. Author examined seven discussions midway 

through the semester. These results from a survey conducted in the 8th week of the 

semester, which was completed by 133 students in the midterm survey. Each discussion 

contained an average of 66 posts and was contributed to by an average of 53 students. In 

the survey, only 8% of students reported not participating in any discussions, while the 

majority (84%) reported participated in 2 or more discussions. An average of 1.2 posts 

was made per person in each discussion. Results from the study indicated that there were 

four pattems of discussion: (1) Clear referencing of other posts was somewhat common. 

37% of posts included a clear reference to at least one other post. Most referred by name, 

occasionally referred by spatially or temporally. (2) Agreeing references were more 

common than disagreeing references, but disagreement made further references more 
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were students of the M. Ed. level introductory course in the sociology of education at the 

Department of Education in the University of Jyvaskyla, Finland, during the autumn term 

of 1990. Thirty one undergraduate students were recmited to the experiment on a 

voluntary basis. 58% was female, 52% was age 23 or younger, and in the early stage of 

their studies. Students' disciphnes were 45% humanities and education 15%. Two top 

students were recraited as tutors. Results from the study showed the quantity of the e-

mail interaction: 42% of the messages (n=441) were interactive; 6% of the messages 

were real interaction. Two of students referred twice to a fellow student's message, seven 

referred three times, and twenty-two referred four times or more. When the message 

involved difficult contents, 52% was interactive in the tutor-lead groups than 24% was in 

the student-led groups. Also female students sent more interactive messages in the tutor-

led groups (49%) than in the student-led groups (29%). Quahty of the e-mail interaction: 

10% of the students' references to fellow students' messages indicated grounded 

disagreement, 4% non-grounded disagreement, 24% expressed agreement, and 62% were 

irrelevant in terms of argumentation. Tutor-led groups wrote 17% agreement and 

student-led groups wrote 6% agreement. It was opposite in the grounded disagreement 

where student-led message had 10% and tutor-led had 2%. When the content was more 

difficult, tutor-led groups wrote 37% messages that included irrelevant in terms of 

argumentation versus 14% of student-led. 

Bonk (1998) studied the influence of instmctional scaffolding and the other 

conferencing stmcture on thread length, case quahty, responses, and cases. The first 

treatment was high scaffolding (HS) during the first three weeks of electronic case 
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conferencing and weak scaffolding (WS) during the following three weeks; the second 

treatment was reversed. Subjects for the study were undergraduate teacher education 

students registered in educational psychology classes at a mid-westem university during 

the spring semester of 1997. Five private conferences about early field experience were 

taught by different instmctors with students of 34, 47, 47, 65, and 65. Total students 

were 146 which were randomly assigned to two groups with different treatments. The 

first group with 74 students was treated with HS three weeks then WS 3 weeks. The 

second group with 72 students was WS 3 weeks first then HS 3 weeks. AU students' 

cases' activities were outside of class time. Three Conference on the Web (COW) 

experts trained all students. Thirty-four students from other two conferences were peer-

mentor for the first three weeks and 33 students were assigned as peer-mentor for the 

second three weeks. This study was controlled to have the same practice cases and 

training activities for all conditions. COW was used for reflecting on and sharing the 

early field experience which was one credit lab of 20 hours with observation and 

occasionally assistance from students. In order to replace face-to-face discussion, this 

project request students to create two problematic teaching scenarios or instmctionally 

interesting situations in HS and WS conditions. The dilemma was created when concepts 

were adopted from book and being observed of "theory in action". Students were asked 

to provide plausible case resolution or action in hght of reading, lecturing, and personal 

understanding. They also were requested to respond to case which were formed by at 

least four peers. They needed to read and summarize the feedback and responses to their 

cases. In the function of discussion, they needed to read and sunrmiarize the feedback that 
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a peer had received. The findings from this study were that posted messages were 

reduced 20% from the first three weeks to the second three weeks. When HS was 

counted together and versus with WS, 124 cases in HS was reduced to 105 in WS and 

935 messages in HS was reduced to 614. Average words per post did not increase 

because of the mentoring and feedback, but the cases and responses did increase in HS 

condition and the average responses per case of HS and WS were 7.54 and 5.85. The 

average case response in HS condition for all involved (conference moderators, 

instmctors, and cooperating teachers) was 7.5, for peer only is 6.55, and for none is 5.4. 

The average case response for WS was 5.85. In the peer only, there was 15% difference 

between the postings per case of HS (6.6) and WS (5.75). In the "none" case, (postings, 

cases) of HS was (668, 124) and WS was (605, 105). Forms of mental assistance in HS 

76 coded mentor responses, one third was question and indirect instmction, quarter was 

general feedback, praise, and acknowledgement, and 30% was general comments, 

advisory statements, and suggestions. Student topic selection and case title were key 

contributors to many extended electronic discussions. Ten percent of the case 

conversations created related to personal problems or general teacher education issues a 

student needed feedback. The types of cases that encouraged responses had interesting 

contexts and problems, student sohcitations for help, and expressed general receptivity to 

feedback. Whether scaffolding or timing of discussion had effects on the case length and 

quahty? Timing had effect on the discussion thread length. There was longer case 

during the second three week conference than during the first three weeks. Case quahty 

had no relation to the scaffolding. The T-test showed that 58 cases stmcture score favor 
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WS group significantly but stih low as 4.4 out of 10 point case stmcture checklist. 

Student survey found that 70% students agreed that it helped gain an appreciation for the 

opinions of others but felt their knowledge of educational psychology increased. The 

time for responding to posting should be reserved. The feedback could be increased by 

expanding COW using to other places and countries. 

Bemard (2001) conducted a study to determine whether group formation 

strategies (GFS), level of tutor involvement (type of moderator intervention ~ TMI), type 

of leaming activity (type of coUaborative project - TCP), prior academic quahty of 

discussion (covariate) were used as a measure of individual quahty of discussion (final 

exam scores and idea units) and participation. Participants for the study were from an 

undergraduate distance education course entitled "Technology for Educational Change." 

It was a required coursed arranged in early childhood program. Forty five out of 80 

students registered in this course completed all aspects of the experiment. Ten percent of 

the sample hved outside the city and not registered in other courses at the university. 

Sixty-eight percent of the remaining majored in education, science, or language. The 

median age of the sample was 26 years old. Ninety six percent spoke Enghsh. By the 

third week, 76% of the students were able to work at home. Bemard found that dropout 

was roughly the same over the four treatments conditions — two level treatments from 

GFS and two levels treatments from TMI, suggesting that a dropout by treatment 

interaction was not present. It was hypothesized that high TMI match with GFS choose 

your own partner would do better than any other condition. However, a significant 

interaction effect, F (1, 40) = 6.15, p=0.2 was found, and no significant main effects were 
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present. This interaction had 43% of the variance in the DV and it also be mentioned that 

the covariate was strongly significant F (1, 40) =25.16, p=0.001, and probably 

responsible for most of the variation accounted for in the final exam. The condition 

receiving low TMI matched with random GFS had a lower coefficient of variance that 

meant this group was shghtly more homogeneous than the three other conditions. The 

combination of TMI (low)/GFS (random) performed better than both the conditions of 

TMI (low)/GFS (choose) and TMI (high)/GFS (random) did. In the ideal unit results: a 

significant interaction was found for the two between group factors. A main effect for 

group formation strategy was also found. No significant effects were found or type of 

moderator intervention or collaborative project. The GPA score was a significant 

covariate. Again the GFS was favoring random assignment to groups. In the high TMI, 

there was no difference in the GFS. Students in the high TMI condition reported a higher 

degree of cohesion and the GFS with random assignment condition produced a higher 

score on this cohesive measure. 

Ahem (1992) conducted a study to determine whether the causes of the direction 

of interaction (unlinked, referenced, or linked) of questioning, statements and 

conversational discourse (3 x 3); and content of each response (supported or unsupported) 

of questioning, statements, and conversational discourse (2 x 3) could effect the level of 

linkage of responses and the levels of support. In a study, eighty students in an 

undergraduate introductory educational theory and policy course at a large public 

university volunteered to participate in the study. Subjects received additional extra-

credit points for participating. Students were randomly assigned to one of twelve 
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discussion groups, of approximately seven subjects each. Twenty-seven students were 

assigned to questioning condition which had four groups with three groups with seven 

members and one with six students. The number and constituents were the same in the 

statement only condition. In the conversational condition, there were two groups with 

seven and two groups with six. Students were instmcted to read and discuss two articles 

and type their comments into software BookWorm belonging to their group (total 12). 

Members of each group had the opportunity to read and respond to the conmients made 

by other members of the group. Name, day and time were recorded for each input. 

Every other day the course instmctor coUected all disks and responded to the student 

comments according to their prescribed discourse styles - question only, statement only, 

and conversation three kinds. Results indicated that the flow of interaction in the 

question only discussion groups was essentiahy hnear with student responses generally 

directed to the group and framed by the instmctor's questions. The statement-only 

condition produced a more complex interaction sequence which had a higher frequency 

of interactions than in the question-only condition. The type of discourse used by 

instmctor produced a significant effect on the levels of student participation by chi-square 

test. The conversational groups produced the highest percentage (58.33%) of peer-peer 

interaction. The question-only condition produced a more referenced interaction (50%) 

the conversational group (10%). Statement-only group (33.33%) was approximately four 

times likely to engage in direct peer-peer interaction than question-only condition. A 

higher percentage of extemal evidence used in the students' responses in the 
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conversational condition (63.16%) which was three times of statement-only condition 

(23.68%) and approximately five times that of the question-only group (13.16%?). 

Handzic (2000, 15*̂  lAIM) conducted a study to detemnine whether setting 

production quotas for ice-cream to minimize the costs incurred by incorrect production 

decisions (absolute error, percentage error) could be found from personal experience 

(earlier phase versus later phase) and social interaction (constrained interaction versus 

encouraged interaction). Twenty-eight graduate students enrolled in the Master of 

Commerce course at the University of New South Wales, Sydney. This study was 

conducted in a microcomputer lab with volunteers and no money incentives. Each 

participant was required to make thirty experimental production decisions over a period 

of thirty consecutive simulated days. Half of students made a decision independently, 

half of students were encouraged to share their information and opinions. Task scenario 

and requirement were given to participant at the beginning. Instmctions and immediate 

performance feedback as well as the history of past errors were provided to each 

participant to analyze earlier performance and to adjust future strategies. Results showed 

that there was a significant decrease in participants' decision errors from the early to late 

phase, both in terms of absolute error and percentage error. The results indicate that 

participants tended to leam over time and improve performance when encouraged to 

interact with others. There were significant differences between earlier personal 

experience with constrained social interaction and with encouraged social interaction. 

The same was the later personal experience with constrained social interaction and with 

encouraged social interaction. There was a significant difference in the mean absolute 
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error score between actual participants and notional naives in the eariier phase and 

constrained interaction condition. There was also significant difference between actual 

participants and notional optimal in the later phase and encouraged interaction action 

condition. 

Hathom (2002) conducted a study to determine whether collaboration 

(interdependence, synthesis, and independence), project, and stmcture of group 

(instmction, venue) preceded ranking of collaboration in time. Subjects for the study 

were graduate students in education enrolled in Distance Education (DE) class that was a 

requirement for Instmctional Technology majors at Kent State University. The course 

was taught by a single instmctor at two sites, one is in campus and the other is distant 

school. Three students came from either site to form a group. In group one and four, 

individuals were asked to select on of three roles in the scenario (a faculty member, a 

student, or a local businessperson), and no instmction to collaborate was given. 

Individuals were randomly assigned to groups, and no discussion was allowed outside of 

the WebBoard. The assignment was posted on the WebBoard for eleven days. Results 

from the study indicated that group 1 was characterized by the uneven contribution to the 

discussion by participants. The students who had selected the role of faculty member 

dominated the discussion in this group, contributing 11 of the 26 messages and over half 

the total number of statements (130 or 51.79%) made by all participants, including the 

instmctor. In group 3, one student contributed less than the other participants. He was 

responsible for 46 of the total 281 statements (far less than average 93). Participants in 

group 2 and 4 appeared to contribute more evenly. In group 1 and 4, the most statements 

45 



were made by those who selected the role of faculty member, foUowed by the participant 

in the student role, and foUowed by the participant in the business role. The chi-square of 

group 1 rejected the hypothesis of "the group was collaborative to the extent that each 

member contributed equally (i.e., the distribution is uniform). In the interaction result, 

group 1 & 4 had the percentage of interaction statements lower than two-thirds did not 

involve the instmctor. Group 2 and 3 had more than two-thirds of the statement were 

interaction statement. As the part of synthesis of information, group 1 developed an idea 

beyond a statement and response pattem of these, only one thread involved all 

participants' coUaborative interaction which had successful and persuasive argument. 

Group 2 had negative evaluation that expressed few original ideas and made statement 

without evidence back them up, and often the group asked for none. Group 3 had only 

two were collaborative interaction and interaction was typified by simple agreement and 

repetition of previously stated information and comments. Group 4 had one collaborative 

thread attempt to provide solution. As the part of independence, group 1 had no 

instmctor involved, group 2 worked entirely independently. Group 3 and 4 had instmctor 

involved and moderation. Group 1 was the best of final report or project which provided 

the best solution to the scenario of the four with reference, logical presentation, and 

arguments to justify the stand taken. Group 4 ranked second reflected group's 

requirement. The third grade was group 3 which contained typing, grammar, and 

punctuation errors, no references or headings and the presentation of ideas was jumbled. 

Grade 4* was group 3 which had a shortest report with weak content. For the 

comparison of coUaboration, group (ranking) were 1(3), 2(1), 3(2), 4(4). CoUaboration 
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has interdependence, synthesis, and independence. Finally, the stmcture of group affect 

collaboration was the group instmcted (instmction). The onhne discussion and outside of 

online did not give clear answer for affecting participation & coUaboration or not. 

Kamb (2001) conducted a study to determine whether peer-status and self-

efficacy was causally related to technology-based small group interactions. Participants 

for the study were selected from a private high school in a medium-sized westem city. 

Thirty-six students with GPA 3.0 or higher were randomly selected from one section of a 

ninth grade Spanish class and one section of an eleventh grade Spanish class. AII 

participants were in the middle- to upper-middle class socioeconomic status. Participants 

were random assigned to 12 groups which were three (3M), three (3F), three (2F, IM), 

three (2M, IF), M=MaIe, F=FemaIe. The findings from the study were that both self-

efficacy and peer-status positively influence an individual group member's participation 

in group interactions. 50% of the time, the individual asking the questions in the group 

had the highest self-efficacy score and peer-status ranking of the group. Concepts were 

initiated 57% of the time by the individual with the highest self-efficacy score and 50% 

of the time by the individual with the highest peer-status ranking. In the building on 

elaboration, the most frequently coded type of statement, came from the individual with 

the highest peer-status ranking 58% of the time and from the individual with the highest 

self-efficacy score 50% of the time. FuUy 75% of the disagreements with another group 

member's ideas came from the individual with the highest self-efficacy score. 

Challenging ideas through disagreement appeared to be positively related to self-efficacy 

and negatively related to peer-status. These results could provide helpful information for 
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using computers as a context for problem-based cooperative leaming activities. Issues of 

group dynamics were central to teachers' adoption of new ways of integrating technology 

into their instmction through cooperative project-based classroom instmction. 

Bures (1999) conducted a study to determine whether computer attitude, 

computer anxiety, CC satisfaction, and frequency of on-Iine contribution (graded, 

voluntary messages) were causally related to motivation to leam, including expectation 

(success expectation and outcome expectation) and goal orientation (mastery orientation 

and performance orientation). In a study, 79 volunteers completed both pre-and post-

course questionnaires. They were from 4 graduate-level educational technology face-to-

face and from 1 undergraduate DE course. They were using computer conferencing (CC) 

during 1996-1997 academic years. The weighting of the CC course varied from 10% to 

20% of final course grade. The data of undergraduate distance course were coUected. 

For the first four modules, 15-̂ 25 students discussed the module topic. The last module 

was debate. The grade for the discussion was 20% and debate was 25%. The final exam 

of short and long essay questions (25%) and Intemet project used educational criteria to 

critique a website. The other four graduate courses were methodologies, instmctional 

design, cybemetics, and an introduction to educational technology. Students engaged in 

three on-line discussions in small groups of three to five students. They chose their group 

members. In the methodologies, each group member had to provide an initial personal 

response to the question. Then the group proceeded to a discussion, culnninating in a 

group response. In the cybemetics, students answered several sets of questions over the 

semester, culminating in the production of a cyber systemic model of the system in 
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question which could lead to positive change and stability. Except the individual project, 

students worked in groups of two to three providing each other with on-line support and 

feedback throughout the entire process. This on-Iine collaboration was worth 25%. The 

final project was worth 50%. In the introductory instmctional design course, students 

developed 2 to 3 hours of a plan for ten hours of instmction. Students worked in a small 

group providing each other with on-Iine support and feedback on each of four major 

stages of the project. This on-Iine collaboration was part of the students' general 

participation grade of 10% in the course. In the introduction to educational technology, 

leamed the potentials of technology in education, and began to develop a critical 

perspective is the purpose. On-line activity was a dialogue connecting to Mexico 

students of the same course. This activity had 10% grade in the course. The drop-out 

persons had 9 from educational technology, 9 from introduction instmctional design, 2 

from cybemetics, and 5 from research methodology. Bures found that the one-way T test 

showed that students in courses where CC played an important role tended to send more 

messages than when it played a minimal role. In the CC play minimal role, students 

tended to send more messages that were not graded. In the CC play important role, 

students sent more messages that were graded. Two-way t-tests between those who 

dropped out and those who did not indicated no significant differences in the main 

variables of computer attitudes, previous experience, leaming orientation, performance 

orientation, success expectations, and outcome expectations which were factors by level 

of importance of computer conferencing. There were significant relationships between 

CC success expectations and computer attitudes (attitude toward using computers in 
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educating children, negative reaction to computers, reaction to computer related 

mechanisms), as well as computer anxiety. Students' success expectations were 

significantly related to the number of graded messages they contributed. Students' 

outcome expectation was significantly correlated with their satisfaction with CC but 

outcome expectations were significantly related to the number of voluntary messages. 

There were no significant relationships found between mastery orientation and either CC 

satisfaction or frequency of on-line message. Performance orientation was significantly 

negatively correlated with the number of voluntary messages a student contributed. 

Rahikainen (2000) conducted a study to determine whether the causes of 

motivational presuppositions, optimal conditions of the new leaming environments, and 

attitude (strategies) used could affect sociocognitive, socioemotional and other goals. The 

first case study had eighteen seventh grade secondary school students (mostly aged 12) 

used CSILE (computer supported intentional leaming environments) to study "racism." 

The project lasted six weeks. Each student had project lessons (75 minutes) three times a 

week. The second study included 21 primary school students (mostly aged 10), who 

conducted a four-week progressive inquiry project (total 24 hours) supported by CSILE. 

The project was "How a manmial adapts to its environment." Results indicated that there 

were not considerable changes in students' motivational orientations. Students with non-

leaming orientation had difficulties coping with the new leaming situation. Possible 

reason of adapting slowly the working procedure of progressive inquiry could be 

unstmctured of the leaming situation and lacked of obvious goals posed by the teacher. 

Use survey result to further examine specifically and directly how students' interpreted 
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situations that affected leaming. Orientation described motivational tendencies which 

dominated different goals. Attitude (strategies) was used to accomphsh goals. 

O'Reilly (2002) conducted a study to determine whether there was a relatîonship 

between a cause of online distance education and a consequence of requirements of 

assessment. Subjects for the study were from two surveys. First survey: 29 students of 49 

enroUed in online units at the School of Social & Workplace Development (SaWD) at 

Southem Cross University in September 2, 2000, 72% were over age 25, and 62% had no 

previous experience of online modes of study. Second survey: all students with access to 

SaWD online units from semester 1 to the end of semester 2, 83% were over age 25, 73% 

were female, 67% were studying from homes outside metropolitan areas, and 79% were 

mostly experienced in online mode of leaming. Results indicate that none reported that 

they did not enjoy the unit at all and 48% (survey 1) and 55% (survey 2) enjoyed the unit 

at the level of "great" or "very great." 79% (survey 1) preferred online delivery mode. 

7% (survey 1) and 5% (survey 2) said they would not take a further onhne unit. 45% 

(survey 1) and 70% (survey 2) of students reported an "average" or higher competence 

with online asynchronous discussion and 28% (survey 1) and 47% (survey 2) in the 

synchronous chat. 82% (survey 1) and 58% (survey 2) agreed peer to peer interaction 

highly for leaming. 55% (survey 1) and 21% (survey 2) valued interaction with staff 

highly. Paper-based distance education student valued the interaction as overcoming 

isolation and engaging in mutual support with peers. Some students in survey 2 were 

developing expectations of a good online leaming environment especially in their 

expectations for discussion and interaction with peers and lecturers. Conmients of online 
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were new lines, feedback on the right track, and getting support and help. Specific 

comments were to form a group and have a fair bit of group interactivity, to build online 

friendship, to increase level of support, and to be motivated to continue when there were 

difficult concepts. Ideal leaming from online discussion could know instmctor better 

than actual attending. The other was the combination of paper material and online 

contacting with peer and instmctor. A few weeks of fmstration was expected into the 

unit. The action after this research was adding a Student Center where additional files 

were located to provide a central support resource area. The other additions were Adobe 

Acrobat and Flash. 

Mclsaac (1999) conducted a study to determine whether student and teacher 

perceptions of interaction in online computer-mediated communication were based on 

student interactions and student course evaluations. Participants for the study were 

students in 6 web-based courses taught at Arizona State University between 1996 and 

1998. Results showed frequent feedback to the students from the coach and facilitator, 

face-to-face meeting before meeting online, and using collaborative leaming strategies. 

Clay-Wamer (2000) conducted a study to refer gender, race, previous LL use (# 

of course), LL connection at coUege residence, openness to using LL, LL required, ways 

used LL in this course, accessed lecture notes, asked professor questions, received 

announcements, class discussion/debate, interaction (LL Required x Openness) to the 

rating of current LeamLink (LL) experience. In a study of four undergraduate sociology 

courses during the fall of 1997, 28 enrolled and 24 responded in the sociology course. In 

the Juvenile Delinquency class, 60 enrolled and 34 responded. In the Status and Power 
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two classes, 56 enrolled and 31 responded. Eighty nine completed initial and follow-up 

surveys. 67 were white and 22 were non-white. Seventy three were women and 24 were 

men. The results from the initial survey are that most students preferred to use LL for 

asking questions (46%), receiving announcements, assignments, and grades (44%), 

accessing course material (43%), debating and discussing (25%), tuming in papers and 

assignments (2%), and accessing readings (1%). The chi-square analyses found no 

association between gender and use preferences. Nearly half of respondents said they 

were "very open" to using LL (scale 1 to 5, mean=4.070. Openness was not significantly 

related to the year in the school. Previous use of LL did not relate significantly to tum-in 

papers, to access readings, or for testing. The previous experience in LL affected their 

like (openness) to use in debate, asking question, receiving announcements, and 

accessing lecture notes than those without experience. Those three lacking testing, 

tuming in paper, and accessing reading maybe related to students' lack of enthusiasm, no 

matter what the format was. Level of previous use did predict greater enthusiasm for 

computer-mediated communication. Equation five indicated that accessing lecture notes 

and asking professor questions remain significant, while students whose LL participation 

was not required reported higher ratings of LL than those who did received a grade. 

Summarv 

This section adds the instmctor or interaction between leamer/instmctor or 

leamer/superior peer into the WWW. Ruberg explained the higher level of questions' 

impact on leamer's accomplishment and Marttunen designed four modes of e-mail 
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argumentative groups. These are the evaluation of the content of instmctional material 

and surely the most important for every course. Russell's pair grouping and virtual space 

on the Intemet and Vincent's collaboration from client/server and theory questions 

support interaction. Jãrvelã's level of discussion, Hara's social cognitive and 

metacognitive dimension, and Lipponen's density/centrality of network provide the 

interaction analyzing methods. Group assignment in this study will foresee Stephens' 

team cohesiveness, Jesen's positive interdependence, Harris's ways of communication, 

Craig's unstmctured collaboration in large group, and Bemard's group formation 

strategies. As focus shifts to the instmction, Bonk's instmctional scaffolding and peer 

mentor, Bemard's level of tutor involvement, Ahem's role of teacher all will impact 

interaction. When this study comes to the stage of analyzing results, Handric's ice-cream 

production and Hathom's ranking of collaboration will help to set a criteria for instmctor 

quality of discussion. Since motivation is the target of this study, Kamb's peer-status and 

self-efficacy and Bures's computer attitude, computer anxiety, computer conferencing 

satisfaction will impact the motivation result. Because motivation can be the initial status 

of the leamer, Rahikainen analyzed the motivational presuppositions. The last target is 

attitude. O'Reilly's attitudes toward assessment requirements wiU give the criteria for the 

attitude and Mclsaac's course evaluations will give the criteria for quality of discussion 

(student and teacher perception of interaction). Clay-Wamer's rating of Current 

LeamLink (LL) experience provides methodology insight. 
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Conclusion 

A need exists to integrate those findings from literature review and to implement 

a methodology that has the ability to integrate attitude, quality of discussion, and 

motivation from interaction. According to the assumptions of Chapter I, interaction may 

have two major components that are stmcture and timing. 
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CHAPTER 3 

RESEARCH DESIGN AND METHODOLOGY 

A research design is needed for coUecting samples, collecting data with self-

report measures and questionnaires with discussion, and using several statistical 

techniques to analyze data. Cause-and-effect relationships between two dependent 

variables and two independent variables were found after analyzing data. 

Purpose of the Study 

The purpose of this study is to examine the impact of the timing of interaction, 

synchronous or asynchronous, and the level of interaction divided as non-stmctured 

versus moderated, provided with on-line resources, tools, and activities on students' 

quahty of discussion, attitude, and motivation in an online course. The level of interaction 

will form a zone of proximal development which takes into consideration the content, 

leamer, and instmctor. This study will attempt to determine which variable controls for 

the optimum output, which may be the timing of interaction, the level of interaction, or 

the interaction from both timing and the level of interaction. 

Research Questions 

This study answered the foUowing research questions. 

1. What impact will the timing of interaction and the stmcture of interaction have on 

students' quality of discussion? 
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2. What impact will the timing of interaction and the stmcture of interaction have on 

students' attitude? 

3. What impact will the timing of interaction and the stmcture of interaction have on 

students' motivation? 

4. Is there an interactive effect between the timing and the stmcture of interaction on 

quality of discussion, attitudes, and motivations of undergraduate students in an 

online technology class? 

Research Design 

The purpose of this study was to examine the impact of the tinriing and stmcture 

of interaction provided by on-line resources, tools, and activities on students' quality of 

discussion, attitudes, and motivations in an onhne course. This study implemented a 2 x 

2 factorial design. The questions to be answered were: 

(1) What impact does timing of interaction have on quality of discussion, attitude, and 

motivation of undergraduate students in an online-technology class? 

(2) What impact does the stmcture of interaction have on quality of discussion, 

attitudes, and motivations of undergraduate students in an online-technology class? 

(3) Is there an interactive effect between the timing and the stmcture of interaction on 

quality of discussion, attitudes, and motivations of undergraduate students in an 

online technology class? 
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Description of the Studv Participants 

This study took place in a large research institution in the Southwest United States. 

The subjects were undergraduate students enrolled in a computer applications course. 

This class incorporated word processing, electronic spreadsheets, database, Intemet, 

desktop publishing and computer graphics, presentation graphics, productivity software, 

and computer application skills. At the end of module 5, the Intemet, students voluntarily 

took motivation, attitude, and quahty of discussion measurements. Before the discussion 

treatments started, some training manuals on how to use thread discussion and a chat 

room were given. The students were told they would receive a free gift of higher order 

thinking guidelines after they finished the survey. A randomized design was used to 

assign participants to each of the four treatment groups. There were 13, 3, 4, and 7 

responses for four groups. This sample size allows for differences to be detected between 

treatment levels of 1.5 deviations, 95% confidence level, and 0.8 powers. (Hinkle, 1983) 

There is no limit on the maximum number of subjects. 

Materials 

The instmction for this study occurred in two phases. Phase one was the same for 

all treatment groups. One module from EDIT 2318, a computer application course, was 

used. The material was designed for independent study and includes contents, activities, 

and assignments. The contents were societal, ethical, and legal issues conceming the 

Intemet and World Wide Web. The activities involved responding to 15 questions (see 

Appendix A & D), and substantiating arguments with evidence found in the copyright 
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leaming resources that inform decision making, and creative ideas. The assignment was 

a final project to describe general copyright issues and fair use guidelines. Questions 

were raised related to critical thinking (see Appendix C), creative thinking and complex 

thinking, as found in the Digital MiIIennium Copyright Act. AU groups were presented 

with the same discussion questions to create reflective interaction. Synchronous groups 

discussed these questions during real time chat, facilitated by a WebCT interface. 

Asynchronous groups were given three days to post discussions to a threaded discussion 

board also facilitated by WebCT interface. Non-instmctor guided groups were required 

to post and were led by students. Moderated groups received prompts and feedback to 

encourage higher order thinking. 

Instmmentation 

Three instmments were used for this study to coUect data related to both 

independent and dependent variables. These instmments are (1) Quahty of discussion 

analysis, (2) Motivation survey, and (3) Attitude survey. 

Oualitv of discussion Analvsis 

Higher order thinking was measured by rating discussions (Appendix B). This 

discussion product was taken from a 15 open questions discussion. Two raters did the 

discussion rating work. The consistency of the observations over raters can be reflected 

from the inter-rater reliability coefficients which is 0.65 in the pilot study and bellow 0.4 

in Summer n. There were three steps to the analysis of the discussion. 
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• The first step of the analysis was the use of the Integrated Thinking Model (lowa 

Department of Education, 1989). Appendix C - Incorporating Higher Order 

Thinking in eleven questions were used to do the quality of discussion. 44 items 

are categorized into basic thinking, critical thinking, creative thinking, and complex 

thinking related to the higher order thinking processes were used to code the 

frequency. 

• The second step of the analysis was the variables constmction. Variables 

constmction was used to find out what dominant factors impact on 

students' motivations and attitudes. 

Motivation Survev (Appendix A) (Pintrich, 1991) 

The number of questions and alpha are hsted in Table 3.1 

Table 3.1: Subscales of Motivation Survey and Their Reliability 

Type of response 

Value Component: Intrinsic Goal Orientation 
Value Component: Extrinsic Goal Orientation 
Value Component: Task Value 
Expectancy Component: Control of Leaming Beliefs 
Expectancy Component: Self-Efficacy for leaming and 
Performance 
Affective Component: Test Anxiety 

Number 
of 
questions 
4 
4 
6 
4 
8 

5 

alpha 

0.74 
0.62 
0.90 
0.68 
0.93 

0.80 

This motivation survey was a self-report instrument used to assess coUege students' 

motivational orientations. This survey was based on a general cognitive view of 

motivation. These 31 items assessed students' goals and value beliefs for a WWW 
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course, their beliefs about their skiU to succeed in a WWW course, and their anxiety 

about tests in a WWW course. Motivation scales included six latent factors which are 

categorized into three broad areas: (1) value (intrinsic and extrinsic goal orientation, task 

value), (2) expectancy (control behefs about leaming, self-efficacy); and (3) affect (test 

anxiety) (Pintrich, 1991). The alpha coefficients (or reliability/consistency) for those 

subscales were intrinsic goal orientation (0.74), extrinsic goal orientation (0.62), task 

value (0.90), control of leaming beliefs (0.68), self-efficacy for leaming and performance 

(0.93), and test anxiety (0.80). Criterion-related validation is a predictive validity 

analysis used to find correlation between final course grade and motivation subscale. The 

predictive validity of 0.13 and above is significant at alpha < 0.05, except for extrinsic 

goal orientation 0.02 (Pintrich, 1993). 

Technologv Attitude & Behavior Survev (Appendix A) (Fennema & Sherman, 1976) 

The number of attitude questions and alpha are listed in Table 3.2 

Table 3.2: Subscales of Attitude Survey and their reliability 

Type of response 

Anxiety Subscale 
Liking Subscale 
Confidence Subscale 

Number of 
questions 
10 
10 
10 

alpha 

0.86 
0.91 
0.93 

The attitudes measurement toward the WWW course leaming were from the Math 

Survey. (Fennema & Sherman, 1976) The selection of three subscales for attitudes 

measurement toward the WWW course leaming was from the Validation Studies of a 
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New Computer Attitudes Scale (Greessard & Loyd, 1985). There was one item missing 

in the anxiety scale and it can be found online (Leite, P. 2000). The total reliabihty for 

attitude was 0.95 (Loyd & Gressard, 1984). How to select the attitude survey 

questionnaires will be discussed in Chapter 4. Each attitude scale consists of 6 positively 

stated and six negatively stated items with five response altematives: strongly agree, 

agree, undecided, disagree and strongly disagree. Each response was given a score from 

1-5. The weight of 5 was hypothesized to have a positive effect on the leaming of the 

WWW course. The person's total score on each of these scales was their cumulative total 

and the higher the score, the more positive their attitude. 

Demographic Ouestionnaire 

Demographic information included participant age, gender, ethnicity, number of 

years as an Intemet user, level of education, perceived computer experience level, and 

previous work experience outside of the education field. These items were obtained to 

provide background information of the subject sample. The3se items were also obtained 

to provide additional independent variables that helped determine significant predictor 

relationships between the demographic data and research results (see Appendix A). 

Procedure and Resource for Leaming 

Students were solicited with the offer of a free gift of a complex thinking model 

guideline and critical evaluation guideline for online research. 
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In the preliminary session, students were issued a manual to use WebCT chat 

room and discussion thread, along with some polite rules for discussion. After that, 

students were randomly assigned to four different treatment groups. Four groups 

included synchronous instmctor guided, synchronous non-guided, asynchronous 

instructor guided, and asynchronous non-guided. The synchronous instructor guided 

group consisted of students grouped together in a computer lab guided by an instmctor 

for one hour. The synchronous non-guided group consisted of students joined from 

different locations for one hour each day for three days without an instructor involved. 

The asynchronous instructor-guided group consisted of WebCT threaded discussion over 

three days with stmctured posted questions. Asynchronous non-guided group was 

WebCT thread discussion spread three days with randomly posted questions. 

A preliminary session with all participants was conducted to acquaint all the 

participants with the WebCT interface, chat, and discussion threads. Each member 

needed to know the names, phone numbers, and e-mail addresses of the other members in 

the same group. AU students received the same questions provided on WebCT. 

Participants were required to completely answer the questions individually before the 

discussion started. 

All students were asked to give an active discussion. Synchronous groups spent 

three hours in the chat room discussing the questions. The total time of the three-hour 

discussion were distributed one hour each day over three days. Asynchronous groups had 

three days to access and post discussions to a threaded discussion board. Before 

discussion started, all students had a discussion guidehne. Student-guided groups were 
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asked to initialize at least one question and four replies. The four replies included one 

conclusion reply and four replies in the middle of the thread or chat. The instmctor 

moderated both the synchronous and asynchronous groups. Moderation consisted of 

prompts and critical feedback to facilitate evaluation and synthesis of the material 

presented. 

Statistical Analvsis 

Table 3.3 shows the 2 x 2 factorial design which was used to investigate the effect 

of two independent variables, timing and stmcture of interaction, on the dependent 

variables of quality of discussion, motivations, and computer attitudes. The dependent 

variables of quality of discussion, motivation, and attitude were measured post treatment. 

A multivariate analysis of variance (MANOVA) (Gall, 1996) and a numerical example of 

MANOVA analysis (Tatsuoka, 1971) were used to test for group differences. The 

assumptions of MANOVA in this analysis include normal distribution in a bell shape, 

homogeneity of variances, and homogeneity of variances and covariances (French & 

Poulson, 2003). Homogeneity of variance is for individual dependent variables 

(Tabachnick & Fidell, 2001). 
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Table 3.3: Research design 

In
st

m
ct

io
n 

st
m

ct
ur

es
 

Non-

guided 

Instmctor-

guided 

Discussion timing 

Synchronous discussion 

XI X2 

Subject 1 

Subject 3 

Subject 1 

Subject 13 

Asynchronous discussion 

XI X2 

Subject 1 

Subject 7 

Subject 1 

Subject 4 

XI: motivations score, X2: attitudes score, 

It is necessary for the instmctor to measure covariates prior to collecting data on 

the outcome variables for improving prediction on students' quality of discussion. The 

quality of response rates and guided times from the independent variables, instmctional 

methods and students' response, were used in the MANCOVA (Huberty, Petoskey, 2000) 

for predicting purpose, but were not covered in this study. 

Pilot Studv 

There were 47 students in the first session of this study. Only 13 students 

retumed the motivation and attitude survey and 13 students had discussion text recording. 

Their Cronbach's Alpha and Cohen's Kapa are listed in the Table 3.4. Fourteen students' 

motivations and attitudes were surveyed in Summer II. Their Cronbach's Alpha and 

Cohen's Kapa are also listed in the Table 3.4. 
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Table 3.4: Tools' Reliability from Realistic Data 

N=13 
students 

Motivation 

Attitude 

Quality of 
discussion 

subscales 

Intrinsic Goal Orientation 

Extrinsic Goal Orientation 

Task of Value 

Control Leaming & Beliefs 

Self Efficacy of Leaming and 
Performance 
Test of Anxiety 

Total 

WWW Discussion Anxiety 

WWW Discussion Confidence 

WWW Discussion Liking 

Total 

Items 

4 

4 

6 

4 

8 

5 

31 

10 

10 

10 

30 

Critical Thinking 

Creative Thinking 

Complex Thinking 

Basic Thinking 

Reliability 
Statistics 
Cronbach's 
Alpha 
Summer I 
0.678 

0.736 

0.789 

0.789 

0.814 

0.669 

0.895 

0.936 

0.935 

0.900 

0.958 

Text Coding 
with Cohen's 
Kapa 0.63 

Reliability 
Statistics 
Cronbach's 
Alpha 
Summer 11 
.763 

.62 

.85 

.69 

.77 

.506 

.883 

.813 

.856 

.889 

.909 

Text 
Coding 
with 
Cohen's 
Kapa 0.244 
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CHAPTER 4 

RESULTS 

Purpose of the Studv 

The purpose of this study is to examine the impact of the timing of interaction, 

synchronous or asynchronous, and the level of interaction divided as non-structured 

versus moderated, provided with on-line resources, tools, and activities on students' 

quality of discussion, attitude, and motivation in an online course. The level of interaction 

will form a zone of proximal development which takes into consideration the content, 

leamer, and instructor. This study will attempt to determine which variable controls for 

the optimum output, which may be the timing of interaction, the level of interaction, or 

the interaction from both timing and the level of interaction. 

Research Ouestions 

This study answered the following research questions. 

1. What impact will the timing of interaction and the structure of interaction have on 

students' quality of discussion? 

2. What impact wiU the timing of interaction and the structure of interaction have on 

students* attitude? 

3. What impact will the timing of interaction and the structure of interaction have on 

students' motivation? 
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4. Is there an interactive effect between the timing and the structure of interaction on 

quality of discussion, attitudes, and motivations of undergraduate students in an 

onhne technology class? 

Participants 

Participants were selected from three summer courses offered at a major 

institution of higher education in the southwestem United States. The average age of the 

participants was about 21 years of age. Twenty-eight responses out of 76 participants 

were from the Introduction to Computers and Technology courses and two were from an 

Electronic Media and Communication course for Mass Communication. From the 

syllabus of the Introduction to Computers and Technology, this research was carried out 

after the Intemet Application was taught and before the Publishing Software Application 

was introduced. The Digital Millennium Copyright Act discussion was at an appropriate 

time for students to ponder the legal issues. In the Electronic Media and Conomunication 

course, the ethical issues were included in students teaching topics. Participation was 

voluntary and the participants took both the motivation and attitude measure scales. The 

online discussion data was then recorded. The participants' salient demographic 

information is presented in Table 4.1. 
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Table 4.1: Demographic Data 

Variables Participants Mean Standard 
responses _ Deviation 
(N=27) (X) (SD) 

Summer I 
Age 

Prior Chat Experience 
Prior Thread Experience^ 

GPA^ 
Perceived Computer Experience Level ^ 

Summer II 
Age 

Prior Chat Experience 
Prior Thread Experience 

GPA 
Perceived Computer Experience Level 

Total of Summer I and II 
Age 

Prior Chat Experience 
Prior Thread Experience 

GPA 
Perceived Computer Experience Level 

13 
12 
12 
13 
12 

14 
12 
12 
14 
14 

27 
24 
24 
27 
26 

20.85 
1.67 
1.25 
3.31 
5.75 

21.29 
2.08 
1.75 
3.43 
6.5 

21.07 
1.88 
1.5 

3.37 
6.15 

3.236 
.651 
.452 
.947 
1.865 

1.816 
.793 
.754 
.756 
1.951 

2.556 
.741 
.659 
.839 
1.912 

1. Prior Chat/thread Experience (1 no, 2 some, 3 many), 
2. GPA (scalel is GPA below 2.0; scale 2 is GPA 2.0-2.49; scale 3 is GPA 2.5-

2.99; scale 4 is GPA 3.0-3.49; scale 5 is GPA 3.5-4.0) 
3. Perceived Computer Experience Level (scales 1, 2, 3 are Beginner 1, 2, 3; 

scales 4, 5, 6, 7 are Immediate 1, 2, 3,4; scales 8, 9, 10 are Advance 1, 2, 3) 

The sample's gender distribution for the participants was 52% male and 48% 

female. The ethnic background of participants consisted of five (18.52%) African-

American subjects, four (14.81%) Hispanic subjects, fifteen (55.56%) Caucasian subjects, 

and three (11.11%) others. Both experience of prior to the Worid Wide Web thread and 

chat discussion affected students' motivation and attitude measurements. Perceived 

computer experience level is a measurement of the fluency of computer leaming, and 

correlation 0.35 Iwas found to be moderate correlated with the confidence measurement. 

The distributions of professional knowledge/expertise showed significant differences 
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between Summer I and Summer II (see Table 4.B). In Summer I, most students were 

majoring in basic skiUs/elementary teaching and social science. In Summer II, most of 

them majored in multiple disciplines with Enghsh language arts, then basic 

skills/elementary teaching, and finally social science being the most common majors. AII 

of the voluntary students from EDIT 2318 in Summer II were randomly assigned to a 

synchronous instmctor-led group. The students from Electronic Media and 

Conmiunication were randomly assigned to an asynchronous instmctor-led group. 

The response rate was low because non-guided chat from any place is difficult for 

students. Under small number of students' chat, the survey retum to the researchers was 

little in the Sunmier I. 

Research Variables Descriptive Statistics 

The descriptive statistics are hsted in Table 4.2 and Table 4.3. The motivation 

survey scales included six latent factors that were categorized into three broader areas: (1) 

value (intrinsic and extrinsic goal orientation, task value), (2) expectancy (control beliefs 

about leaming, self-efficacy for leaming and performance), and (3) affect (test anxiety). 

These six components appear in Table 4.2 and Table 4.3. (Pintrich, 1991) 
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Table 4.2: Motivation with timing and structure as single independent variables 

1 
2 
3 
4 
5 
6 

Synchrono 
us N=16 

X SD 
14.1 3.5 
12.8 3.7 
20.0 5.8 
15.3 3.2 
30.3 5.2 
12.0 3.2 

Timing 

Asynchron 
ous 

X 
14.6 
13.4 
20.4 
15.0 
29.5 
12.6 

N=ll 

SD 
3.1 
3.3 
6.0 
3.8 
5.6 
3.0 

Total 

X 
13.6 
12.5 
19.4 
14.6 
28.2 
12.9 

SD 
3.30 
3.49 
5.56 
3.39 
5.61 
3.58 

Structure 

Instructor-
led 

X 
14.8 
13.6 
20.6 
15.1 
30.1 
12.4 

N=17 

SD 
3.0 
3.3 
6.1 
3.9 
5.2 
2.9 

Non-
guided 
N=10 

X 
11.4 
10.7 
17.2 
13.7 
24.9 
13.7 

SD 
2.7 
3.2 
3.8 
2.2 
5.0 
4.5 

Total 

X 
13.6 
12.5 
19.4 
14.6 
28.2 
12.9 

SD 
3.3 
3.49 
5.56 
3.39 
5.61 
3.58 

1: Intrinsic Goal Orientation; 2: Extrinsic Goal Orientation; 3: Task of Value 
4: Control Leaming Beliefs; 5: Self efficacy for leaming and performance; 6: Test of 

Anxiety 

Table 4.3 is a 2 x 2 design that comprises four groups. The total mean and 

standard deviations of Table 4.2 are from 96 items of synchronous discussion, 66 items of 

asynchronous discussion, and 108 items of an instructor-led discussion and 54 items of a 

non-guided communication. 

Table 4.3: Motivation with timing and stmcture as two independent variables 

Six components 
Intrinsic Goal Orientation 
Extrinsic Goal Orientation 
Task of Value 
Control Leaming Beliefs 
Self efficacy for leaming 
and performance 
Test of Anxiety 

Synchronous ( 
N=16 

;hat 

Stmcture 

Instmctor-led 
N= 

X 
15.2 
13.7 
21.0 
15.15 
31.2 

11.6 

=13 

SD 
2.9 
3.4 
6.0 
3.5 
4.6 

2.8 

Timing 

Non-
guided 
N= 

X 
9.7 
8.7 
15.7 
15.7 
26.3 

13.7 

=3 

SD 
2.5 
2.3 
1.5 
2.5 
7.0 

4.9 

Asynchronous thread 
N: =11 

Stmcture 
Instmctor-

led 
N= 

X 
13.8 
13.3 
19.5 
15.0 
26.8 

15.0 

=4 
SD 
3.5 
3.4 
7.1 
5.7 
6.2 

1.8 

Non-guided 
N=7 

X SD 
12.1 2.6 
11.6 3.3 
17.9 4.4 
12.9 1.6 
24.3 4.3 

13.7 4.8 
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In Tables 4.4 and 4.5, attitude measurement toward the WWW discussion scale 

was derived from the validation studies of the Computer Attitudes Scale (Greessard, C. P. 

& Loyd, B. H. 1985). The data was obtained from the same students that were measured 

by motivation scales. The attitude scale has three subscales, which are anxiety, liking, 

and confidence. The number of participants, average mean, and standard deviation of 

descriptive statistics of attitude are listed in Table 4.4 and Table 4.5. In those tables, the 

statistical mean, standard deviation of WWW discussion anxiety, confidence, and Uking 

are provided. 

Table 4.4: Attitude with timing/structure as independent variables 

7 
8 
9 

Timing 
Synchrono 
us N=16 

X SD 
44.2 8.2 
39.1 8.5 
33.2 9.1 

Asynchronous 
N=ll 

X SD 
31.9 6.1 
28.9 5.6 
28.2 8.1 

Total 

X 
39.19 
34.93 
31.15 

SD 
9.5 
8.9 
8.9 

Structure 
Instructor-
led N=17 

X SD 
44.3 5.9 
39.1 7.0 
33.9 9.2 

Non-guided 
N=10 

X SD 
30.5 8.2 
27.9 7.3 
26.5 6.5 

Total 

X 
39.2 
34.9 
31.2 

SD 
9.2 
8.9 
8.9 

7: WWW discussion Anxiety; 8: WWW discussion Confidence; 9: WWW discussion 

Liking 

Table 4.5: Attitude with timing and structure as two independent variables 

Synchronous N=16 Asynchronous N=l 1 
Instructor-led 

N=13 
Non-guided Instructor-led Non-guided 

N=3 N=4 N=7 
Three components 
7 
8 
9 

X 
46.9 
41.5 
35.2 

SD 
3.3 
5.5 
8.9 

X 
32.3 
28.3 
24.3 

SD 
13.3 
12.1 
2.1 

X 
35.8 
31.0 
29.5 

SD 
4.0 
5.6 
9.9 

X 
29.7 
27.7 
27.4 

SD 
6.2 
5.6 
7.6 
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Larger scale values on the anxiety question means less anxious than a smaller 

scale value. From Table 4.4, the synchronous group is 12.3 larger than the asynchronous 

group. This means the synchronous group had less anxiety than the asynchronous group. 

When the synchronous group was divided into instructor-led and non-guided groups, the 

findings were that the instructor-led group had less anxiety (14.6) than the non-guided 

group. For the asynchronous condition, the anxiety difference was 6.1 between the 

instructor-led and the non-guided groups. Anxiety has subjective causes, such as a 

leamer feeling aggressive and hostile toward the WWW discussion, as well as objective 

causes, such as the discussion making a leamer feel uneasy and confused. In the pivotal 

point between environment and leamer interaction, anxiety may also come from a 

leamer's judgment of the action taken. 

Regarding confidence, the synchronous group had 10.2 more confidence than the 

asynchronous group. This difference comes from a timing factor; for example, question 5 

asks "When there is a problem with WWW discussions that I can't immediately solve, I 

would stick with it until I have the answer." Apparently, the asynchronous group didn't 

have inmiediate feedback from the instructor and the wiUingness to stick with a problem 

was reduced. Another timing factor comes from question 7 which states that "Once I 

start to work with the WWW discussion, I would find it hard to stop." Because the chat 

requires interaction within a short period of time and the interaction time was not very 

long, the chat discussions were found to be harder to stop than the thread discussions. 

The instructor-led discussions caused a confidence difference that was shown in question 

9: 'Tf a problem is left unsolved in a WWW discussion, I would continue to think about it 
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afterward." The instmctor-led discussion provided more sources for unsolved problems 

than the non-guided group. 

The third instmment used was an integrated thinking model with four thinking 

components which include content/basic, critical, creative, and complex thinking 

processes that were rated by two persons. The inter-rater reUabiUty was 0.63 in Summer 

I and 0.244 in Summer II, which was below the acceptable level of 0.7. This integrated 

thinking model was used to answer the first research question. 

Results for Research Ouestion One 

What impact does timing of interaction have on quaUty of interaction, attitude, and 

motivation of undergraduate students in an onUne-technology class? See findings in the 

foUowing section. 

Synchronous Instmctor-led Discussion 

Fourteen questions were used during a discussion. The instmctor picked 7 out of 

15 questions and foUowed them sequentiaUy to lead the onUne discussion. These were 

because of time Umitation and because the instmctor thought those questions were more 

related and would encourage student discussion. The discussion in Summer II had a low 

inter-rater reUabiUty but it was appropriate for quaUtative statistics, therefore, the 

findings from two raters were Usted individuaUy. In order to find out if integrated 

thinking occurred when time increased, the time was divided into three timing sections: 

Time 1 had 9 minutes; Time 2 had 14 minutes; and Time 3 had 13 minutes. The rating of 

one doctoral student is Usted in Table 4.6. 
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Table 4.6: Type of integrated thinking model in summer II discussion (rater 1) 

Content/Basic Critical Creative Complex Total 
Thinking Thinking Thinking Thinking 

Time 1 11(55 %) 9(45 %) 0 0 20(27%) 
Time 2 38(38 %) 33(33 %) 23(23 %) 6(6 %) 100(44%) 
Time 3 69(57.5 %) 36(30 %) 15(12.5%) 0 120(37%) 

In order to differentiate the discussion between integrated thinking and greeting, 

the percentage of the total is counted as the number of coding text divided by the number 

of the total number of responses in Table 4.6. The unit of coding is a response from each 

person. If the response is not classified in any of the four categories, no coding is entered. 

As time increased, the total amount of integrated thinking increased from 20 to 120. Time 

2 has the highest percentage of integrated thinking coding, which is 44%. Another rating 

was from a doctor and is Usted in Table 4.7. 

Table 4.7: Type of integrated thinking model in Summer II discussion (Rater 2) 

Content/Basic Critical Creative Complex Total 
Thinking Thinking Thinking Thinking 

3(8.1%) 37(50%) 
37(31.6%) 117(51%) 
40(51.3%) 78(24%) 

In Table 4.7, the quaUty (complex thinking) of integrated thinking increased from 

3 (8.1%) to 40 (51.3%). The categories with the same response/time slope in both tables 

are critical thinking (the slope decreases with passing time) and total amount (the slope 

ascends and descends between Time 1 to Time 3). From these findings, it can be 

generaUzed that the discussion would involve more critical thinking in the beginning. As 

the time increased, the time spent in critical thinking decreased and the time left was used 
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Time2 
Time3 

1(2.7%) 
0 
0 

33(89.2%) 
80(68.4%) 
38(48.7%) 

0 
0 
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to do creative or complex thinking because complex thinking requires critical thinking 

first. The imbedded biasing may decrease if a third person's rating is appUed. 

Svnchronous Non-guided Discussion 

Response coding is Usted in Table 4.8 by two different raters according to the 

integrated thinking model. 

Table 4.8: Type of integrated thinking model in Summer I non-guided synchronous 
discussion 

Raters 

Rater 1 

Rater 2 

Time 

First Day 
Third Day 
First Day 
Third Day 

Content/Basic 
Thinking 
5 
4 
0 
0 

Critical 
Thinking 
3 
3 
3 
3 

Creative 
Thinking 
1 
0 
0 
0 

Complex 
Thinking 
0 
0 
2 
1 

Total 

9/69 
7/32 
5/69 
4/32 

In Tables 4.8, both raters show that the proportion of integrated thinking (total) 

increased from the first day to the third day. Both raters gave the same critical thinking 

coding. 

Asvnchronous Non-guided Discussion 

In Tables 4.9 and 4.10, for the asynchronous non-structure discussion group, the 

questions answered in non-guided asynchronous groups were answered in a random way 

compared with the synchronous instructor-led group. Questions' sequential number 

appeared randomly according to the first, second and third day's log files. 

Tables 4.9 and 4.10 again show almost the same number for critical thinking on 

three days. Only the first day has two differences in the coding of critical thinking. 
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Coding for complex thinking appeared two times for rater 1 and three times for rater 2. 

The thread discussions have almost total coding, which meant that onUne thread 

discussion is appropriate for structured thinking. 

Table 4.9: Type of Integrated Thinking Model in Summer I Non-structured Thread 
discussion (rater 1) 

Content/Basic Critical Creative Complex Total 
Thinking Thinking Thinking Thinking 

First day + Sunday 2 13 0 0 15/15 
Second day (6/21) 0 2 0 0 2/2 
Third day (6/22) 6 14 0 2 22/22 

There were eight codings in the content^asic thinking which the rater commented 

as accepted knowledge or basic thinking with no elaboration, given reason, or 

explanation. For complex thinking, the rater's comments were identifying the issue 

(sensing the problem). For critical thinking, the rater gave the conmients as classifying 

logical thinking, assessing information, inferring deductively (logical thinking), assessing 

information (compare and contrast), inferring recognizing pattems, identifying 

assumption, and recognizing faUacies. 

Table 4.10: Type of Integrated Thinking Model in summer I Non-structured Thread 
Discussion (Rater 2) 

Content/Basic Critical Creative Complex Total 
Thinking Thinking Thinking Thinking 

First day + Sunday 0 
Secondday(6/21) 0 
Third day (6/22) 0 

The rater commented generating knowledge (creative thinking) as elaborating, 

hypothesizing. In the critical thinking part, the rater assessed logical thinking, identifying 

the main idea, identifying the causal relationship, assessing information, and logical 

thinking. For complex thinking in the integrated thinking model, the rater coded the 
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2 
14 

0 
0 
4 

0 
0 
3 

15/15 
2/2 
21/22 



message as assessing consequence, comparing/contrasting, identifying causal 

relationships, and choosing a solution. 

Asvnchronous Instructor-led Discussion 

The structured discussion groups Usted in tables 4.11 are by the same raters as 

those during Summer I. 

Table 4.11: Type of Integrated Thinking Model in Sunmner I Discussion 
(Structured Thread) 

Raters 

Rater 1 
Rater 2 

Time 

Third day (6/22) 
Third day (6/22) 

Content/Basic 
Thinking 
0 
0 

Critical 
Thinking 
4 
1 

Creative Complex Total 
Thinking Thinking 
1 4 9/9 
2 6 9/9 

Comparing 4.11 with 4.9 and 4.10, the structured group has a higher proportion of 

complex thinking than the non-structured group. 

Variables Construction 

Because the quaUty of discussion was in a developing stage and the instructors pointed 

out that every student would get a passing grade if he or she attended the discussion, the 

test of anxiety was removed from analysis. The test of anxiety had a low cross 

correlation with the other five subscales and was found to not satisfy the assumption of 

homogeneity among five motivations subscales. (Table 4.12) Based on Pintrich's 

motivations subscales and Fennema 's attitudes subscales, in Table 4.12, the first 

component is attitudes and the second is motivations. Thomas and Znaniecki (1918) 

defined attitude as "A mental and neural state of readiness, organized through experience, 

exerting a directive or dynamic influence upon the individual's response to aU objects 
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and situations with which it is related." Self efficacy is defined as including "judgments 

about one's abiUty to accompUsh a task as weU as one's confidence in one's skiUs to 

perform that task" (Pintrich, 1991, pl3). Judgment about one's abiUty and confidence in 

one's skiU are mental and neural states of readiness. Therefore, self efficacy for leaming 

and performance was selected as one of the attitudes. (Table 4.13) 

Table 4.12: Levene's Test of EquaUty of Error Variances (a) 

F dfl df2 Sig. 
Intrinsic Goal Orientation 
Extrinsic Goal Orientation 
Task of Value 
Control Learaing BeUefs 
Self Efficacy for Leaming 
and Performance 
Test of Anxiety 

Tests the nuU hypothesis that the error variance of the dependent variable is equal across 
groups. (a) Design: Intercept+timing+structure+timing * structure 

Table 4.13: Two clusters of variables for attitudes and motivations 

Component 
Attitudes Motivations 

.366 

.121 
2.020 
2.206 

.769 

2.834 

3 
3 
3 
3 

3 

3 

23 
23 
23 
23 

23 

23 

.778 

.947 

.139 

.115 

.523 

.061 

Intrinsic Goal Orientation * 
Extrinsic Goal Orientation * 
TaskofValue * 
Control Learning BeUefs * 
Self Efficacy for Learaing and Performance * 
WWW discussion Anxiety * 
WWW discussion Confidence * 
WWW discussion Liking * 

Results for the Second and Third Research Ouestions 

What impact wiU the timing of interaction and the structure of interaction have on 

students' attitudes and motivations? From a muUivariate test with the design of "timing 
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of interaction + structure of interaction + timing of interaction * structure of interaction," 

the results for the effect of timing are, Wilks Lambda = 0.629, F(8, 16) = l.m,p = 0.37; 

for the effect of structure, Wilks Lambda = 0.227, F(8J6) = 6.823, p = 0.01; and, for the 

effect of timing interacting with structure, Wilks Lambda = 0.42, F(8, 16) = 2.757, p = 

0.04. 

From the Univariate ANOVA, there are five parts that have made significant 

impacts: (1) the stmcture of interaction has impacted students' intrinsic goal orientation, 

(2) the stmcture of interaction has impacted students' extrinsic goal orientation, (3) the 

timing of interaction has impacted students' WWW discussion anxiety, (4) the stmcture 

of interaction has impacted students' WWW discussion anxiety, and (5) the stmcture of 

interaction has impacted students' WWW discussion confidence. 

Table 4.14: Multivariate Analysis of Variance Summary for the Impact of Timing and 
Stmcture on Students' Attitudes and Motivations (using mean scores) 

MuUivariate Univariate ANOVA: Factors on which students' 
ANOVA motivation and attitudes were rated 

Source F p Motivations 

2 3 4 

Timing 

Structure 

1.18 

6.8* 

.370 

.001 

F 
.17 

7.6* 

p F p F p F p 
.681 .71 .409 .019 .89 .934 .344 

.011 5.2* .032 1.96 .18 .283 .600 

Timing X 2.8* .040 2.27 .146 1.31 .265 .547 .47 .750 .395 
Structure 
1. Intrinsic Goal Orientation; 2. Extrinsic Goal Orientation; 
3. Taskof Value; 4. Control of LeamingBeliefs *P<0.05, 
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Table4.14:(Continued) 

Multivariate 
ANOVA 

Source 

Univariate ANOVA 
Factors on which students' motivation and attitudes 

were rated 

Attitudes 

8 

Timing 

Structure 

Timing X 
Structure 

1.2 

6.8* 

2.8* 

.370 

.001 

.040 

F 

2.06 

2.63 

.275 

p F p F p F p 

.17 7.2* .013 3.82 .063 .123 .729 

.12 16.* .001 8.4* .008 2.99 .097 

.61 2.76 .11 3.02 .096 1.38 .251 

5. Self Efficacy for Leaming and Performance; 6. WWW discussion Anxiety 
7. WWW discussion Confidence; 8. WWW discussion Liking 
* P < 0.05, 

Results of the Fourth Research Question 

The fourth research question: Is there an interactive effect between the timing and 

the structure of interaction on attitude /motivation of undergraduate students in an onhne 

technology class? From Table 4.14, there is significant interactive effect between timing 

and structure of interaction. But from the Univariate ANOVA, there is no significant 

interactive effect between timing and structure of interaction on attitude and motivation. 

Test of the Hvpotheses 

There are three tests of hypotheses which were identified from the research 

questions. The testing showed how independent variables of timing of interaction and 



structure of interaction were related to dependent variables of students' motivations and 

attitudes. The testing of three hypotheses is listed as follows: 

Hvpothesis 1 

Hypothesis 1 stated that there will be no significant mean difference in 

undergraduate students' attitude and motivation as measured by a post treatment survey 

in relation to timing of interaction. By executing multivariate tests of significance, the 

timing of interaction on the dependent variable of attitudes and motivations can be found. 

The results are listed in Table 4.14. The results for the effect of timing in relation to 

students' attitudes and motivations are, Wilks Lambda = 0.629, F(8J6) = 1.178, p = 0.37. 

This hypothesis is not rejected by the MANOVA analysis. But from the ANOVA 

analysis, this hypothesis is rejected on WWW discussion anxiety, which is one of 

attitudes in Table 4.14. Since this hypothesis is Hmited to a single attitude and 

motivation, the comment of Gall (1996, p 397) - "It might be a chance finding. As the 

number of F ratios that are calculated increases, so does the hkeUhood of obtaining a 

significant F by chance." - also supports its rejection. 

Hvpothesis 2 

Hypothesis 2 stated that there will be no significant mean difference in students' 

attitudes and motivations as measured by a post treatment survey in relation to structure 

of interaction. By running multivariate tests to find out the structure of interaction on 

students' attitudes and motivations, the results are Wilks Lambda = 0.227, F(8,16) = 

6.823, and p = 0.001 which are listed in Table 4.14. From this result, there is a 
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significant mean difference between instructor-led and non-guided groups in finding 

students' attitudes and motivations. Hypothesis 2 is rejected. The detailed result 

indicates that structure of interaction has impact on students' intrinsic goal orientation, 

extrinsic goal orientation, WWW discussion confidence, and WWW discussion anxiety. 

Hvpothesis 3 

Hypothesis 3 stated that there wiU be no significant interaction effect between 

timing and structure of interaction as measured by a post-treatment survey in relation to 

students' attitude and motivation. The answer is that there is no significant interaction 

effect found between timing and structure of interaction as measured by a post-treatment 

survey in relation to students' attitudes and motivations in Table 4.14. The results are 

Wilks Lambda = 0.42, F(8,16) = 2.757, and p = 0.04. It seems that Hypothesis 3 should 

be rejected by the MANOVA analysis, but it still retains its nuU hypothesis from the 

ANOVA analysis. Gall (1996, p 396) had a comment on this situation - "MANOVA is 

robust, meaning that the assumption can be violated to an extent without violating the 

vahdity of the test." 

Justifv Reasons to Choose and Use the Subscales 

Subscales are limited to what researchers can do with them. Attitudes subscales 

from Fennema-Sherman (1976) are apackageof different attitudes' subscales. There 

were three specific domains that use Likert-type scales to measure important attitudes 

related to leaming for computer course leaming. One of those attitudes' subscales is a 
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Uking subscale and it belongs to effectance motivation that overiapped with the 

motivation in this study. For the concise choice without redundant data operation, there 

are two subscales chosen from Fennema-Sherman attitudes scale. One is the confidence 

subscale and the other is the anxiety subscale. 

The motivation section in the Pintrich, et al. (1991) manual for the use of the 

Motivated Strategies for leaming questionnaire (MSLQ) has subscales of assessing 

students' goals and value beliefs for a course, their behefs about their skill to succeed in a 

course, and their anxiety about tests in a course. The subscales chosen continue to 

narrow down to assess students' goals and value behefs for a course because discussion 

activity did not measure their skiU to succeed in a course and instmctors' poUcy were not 

able to measure their anxiety about the tests. From the value components, the passing 

grade is the main reason for student to take discussion and it belongs to the extrinsic goal 

orientation and not to the intrinsic goal orientation. From these justifications, extrinsic 

goal orientation subscale and task value subscale were chosen from Pintrich, et al. MSLQ 

manual. 

There are different numbers of statementsbetween motivation and attitude 

subscales. After the number of questions averaged the subscales, the results are Usted in 

Table4.14. 

Summary 

In a sample of 76 participants, twenty nine out of 76 participants responded to the 

motivation and attitude survey. Twenty nine out of 76 participated in the on-Une 

discussion. Data was collected from these samples to address research questions and test 
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the presented hypotheses. Observed dependent and independent variable data sets were 

examined for significance using the MANOVA test. The motivations and attitudes 

surveys were tested for constmct reUabiUty before analysis. The integrated thinking 

model coding was also tested for inter-rater reUabiUty. Thus, the observed motivation and 

attitude results are reliable for the probable university or college on-Une discussion 

population and can be hypothesized to be representative of an observed EDIT 2318 on-

line discussion. 

NuU hypotheses Hl, H2, and H3 were analyzed by using MANOVA tests. F-

values were calculated for each set of dependent-independent variables relationship to 

determine whether the nuU hypotheses should be retained or rejected. NuU hypothesis for 

Hl and H2 were rejected. Only the nuU hypothesis for H3 was found tme. 

The causes in this study were the synchronous/asynchronous discussions and 

instmctor-led/non-guided stmcture. The effects were students' quaUty of discussion, 

attitudes, and motivations. Questions were raised in the first stage of the design, and 

hypotheses were raised in the second stage of the methodology. Questions were asked 

about the impact on the students' outcomes from different conditions of design, and 

hypotheses measured if there is any difference in the students' outcomes due to the 

different conditions of the design. Inference was the third stage when hypotheses were 

verified. Seventy-six participants were randomly selected and MANOVA was used to 

analyze motivation and attitude surveys. SampUng size can be abstracted by Tables of J. 

Lãuter (Kres, 1983). 
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CHAPTER 5 

SUMMARY, CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 

Purpose of the Studv 

The purpose of this study is to examine the impact of the timing of interaction, 

synchronous or asynchronous, and the level of interaction divided as non-stmctured 

versus moderated, provided with on-Une resources, tools, and activities on students' 

quaUty of discussion, attitude, and motivation in an onUne course. The level of interaction 

wiU form a zone of proximal development which takes into consideration the content, 

leamer, and instmctor. This study wiU attempt to determine which variable controls for 

the optimum output, which may be the timing of interaction, the level of interaction, or 

the interaction from both timing and the level of interaction. 

Research Questions 

This study answered the foUowing research questions. 

1. What impact wiU the timing of interaction and the stmcture of interaction have on 

students' quaUty of discussion? 

2. What impact wiU the timing of interaction and the stmcture of interaction have on 

students' attitude? 

3. What impact wiU the timing of interaction and the stmcture of interaction have on 

students' motivation? 
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4. Is there an interactive effect between the timing and the stmcture of interaction on 

quaUty of discussion, attitudes, and motivations of undergraduate students in an 

onUne technology class? 

Summarv of Findings in Relation to the Literature 

This study examined the effect of synchronous and asynchronous, as weU as 

stmctured and non-stmctured interactions, on students' quaUty of discussion, motivations, 

and attitudes. 

Many studies have focused on the WWW. The results of this study wiU be 

compared with the present study. GeneraUy speaking, the WWW has both synchronous 

and asynchronous communication functions. Personal factors (attitude, self-efficacy, 

innovation) are high predictors for Intemet entertainment-motivated use (Wolfradt, 2001). 

Self-efficacy and Uking (enjoyment) were factors examined in both Wolfradt's research 

and this study. Among the social factors, expectation of schoolmates and teachers' 

expectations showed a marginal prediction for Intemet use. Both are motivated by 

information, with only the expectations of schoolmates motivated by communication. 

Similar to Wolfradt's methods, this dissertation study also used the same factor of self-

efficacy for leaming and performance. In this study, the researcher went further to find 

out if any variables in Intemet use, for example timing, would make any difference in the 

resuUs. The findings favor the synchronous group and match the innovativeness factor of 

Wolfradt's article. Innovativeness and synchronous discussion both have spontaneous 

sense. Innovativeness highly predicts Intemet use for information and entertainment 

purposes. Synchronous discussion significantly impacts students' attitudes. 
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In Yu's article (2002), students have a searching performance that is superior in 

the puU-down manual and a browsing task performance that is the fastest with the global 

and local navigation menu. A similar research design in this study is that the puU-down 

manual is similar to a discussion thread and the browsing task is similar to a synchronous 

chat. This similarity is due to a similar proportion of information being loaded. This 

dissertation study found that synchronous discussion used the shortest amount of time to 

impact students' attitudes. Yu found similar results with the time spent on the global and 

local menu. The shorter amount of time spent, the greater the impact. In physics, impact 

is a result of an impulse, with impulse being the force divided by time duration. The 

shorter the time duration, the more impact there wiU be if the force remains the same. 

In Roblyer's article, students chose distance leaming and control over pace and 

timing of leaming as more important guidehnes than traditional face-to-face leaming. 

This study has the same finding that timing has a significant impact on students' attitudes 

toward onUne discussions. 

In Eastmond's article (2000), prior leaming assessment and developing effective 

leaming strategies succeeded in an onUne study environment. Similar findings in this 

study were that the asynchronous group had almost no thread discussion experience 

before the discussion and no assessment for that lack before the discussion started. 

Another similar finding was that the synchronous group developed self-efficacy for 

leaming and performance and achieved a higher attitude level in an effective leaming 

strategy. Discussion support is provided as an academic service for success in web-based 

distance education. This practice is discussed in more detail as students' anxiety, 
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confidence, and Uking of discussion. Three findings support that discussion was an 

academic service for success in web-based distance education. 

In Ben-Jacob's article (1998), coUaborative leaming was found to be the critical 

success factor in distance education. This study found that synchronous chat in Summer 

II had more interaction from their discussion than the asynchronous group in Summer I. 

The coUaborative leaming in Summer II led to a higher level of students' attitudes. 

In Romi's article (2002), computer skiUs influenced students' attitudes towards e-

leaming. This study found that the PC level had a moderate correlation, 0.351, with 

students' confidence when using the WWW for discussion. A student's level of 

confidence has a significant impact on students' attitudes. 

In Stephen's article (1997), the group formation strategy was used to have equal 

contribution to the students' discussion effort. The instmctor in Summer II divided 

participants into three types of grouping and class time into three periods with fifteen 

minutes each. In the first time period, the students discussed as one group in one chat 

room. In the second time period, the instmctor divided students into two groups and 

assigned one group to each chat room. In the third time period, the instmctor divided 

students into four groups and assigned one group to each chat room. With time, the 

students got to know each other. This famiUarity with each other caused students to 

increase their computer usage and to interact with each other more often. 

In Jensen's article, interdependence between interaction and test scores was used 

to promote test grades. Both instmctors used the same strategy to integrate research with 

their instmction. The strategy used was that students participating in discussions were 
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assigned a survey score. This poUcy suppressed intrinsic goal orientation and raised the 

importance of extemal goal orientation. 

In Harris's article, the teacher played a faciUtator role, using an estabUshed 

communication flow pattem where communication of the teacher and students is 19% of 

the total communications to the expert and 21% from the instmctor. In this study, the 

instmctor in Summer I excluded himself from the discussion activity, while the instmctor 

in Summer n only helped students to access the computer and timing control in the lab. 

In Craig's article (2000), CoWeb is an asynchronous discussion different from 

thread discussion. CoWeb is classified as a discussion stmcture content. Chat and thread 

have their own software to connect people together, which was a stmcture of this 

discussion too. Although timing is a variable in this study, there is stiU stmcture 

associated with this timing variable. From Table 4.14, the timing interacts with 

stmcture with a significant ratio of F 2.8 and p 0.04. 

In Marttunen's article (1998), the quaUty of student-led and tutor-led e-mail 

interactions were 6% and 17%. In this study 24-51% of the discussion was instmctor-led 

while 9-16% was non guided. In both Marttunen's article and this study, instmctor-

guided discussion had three times the quaUty of non-guided groups. 

In Bonk's article (1998), high scaffolding (HS) and low scaffolding (LS) were used. 

These HS and LS strategies are used in this study in the questionnaire design and 

procedures control from the instmctors. The posted messages went down 20% from HS 

to WS. Bonk's resuUs are opposite from the resuUs of this study. There were more non-

guided (thread 37, chat 101) than instmctor-guided (thread 9, chat 13). Bonk used a 
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different research design in which HS and WS were sampled from the same group and 

the instmctor is not a faciUtator. In this study, HS and WS were sampled from different 

groups and the instmctor was a faciUtator. 

Ahem (1992) concludes that there is a higher percentage of extemal evidence 

used in the students' responses in the conversational condition. This study had the same 

results as Ahem's. In this study, the chat discussion employed fifteen questions to 

conduct conversational interaction, whereas the thread discussion used statements in a 

paragraph. The Unkage of responses and the levels of support were transformed into the 

WWW discussion anxiety and WWW discussion confidence. The resuUs in the 

synchronous groups (conversational condition) were anxiety with a mean 44.2 and 

asynchronous groups (statement condition) anxiety with a mean 31.9. The confidence 

mean of the synchronous groups was 39.1, whereas the confidence mean of the 

asynchronous groups was 28.9. The level of Unkage of responses and levels of supports 

was three times larger in the conversational condition than in the statement condition in 

Ahem's article. In my study, the support and Unkage affected students' confidence and 

anxiety. Synchronous groups were more significant than asynchronous groups. 

Summer I students had an average prior thread experience rating of 1.25. 

Summer 2 students had a prior chat experience rating of 1.75. The difference between 

the initial leaming conditions of each group was 0.5. For both instmctor and designer, it 

is below average for the mean of students' confidence to faU below 30. The instmctor 

must do his or her best to puU students' confidence up to a mean of 38 (stmctured groups) 

and 39 (timing groups). Another significant difference occurred in the expectancy 
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component of the motivation survey. Although both instmctors said that attending the 

online discussion class would enable a student to eam a passing grade, only 0.25 positive 

score above the neutral status was seen in the stmctured group. Task performance, 

judging one's abiUty to accompUsh the task, and confidence in one's skiU to perform that 

task were low in the student-led group. 

In an onUne education community, there are four common types of activities: 

synchronous chat discussion, asynchronous thread discussions, instmctor-prepared 

stmctured discussion, and student-led non-stmctured discussion. Different instmctors 

use these four discussions for their own purposes under different circumstances. 

The resuUs of this study found that a synchronous discussion had more impact on 

students' attitudes than asynchronous. This resuU should capture the attention of onUne 

instmctors in preparing onUne courses. This study provided new knowledge of the use of 

motivation and attitude survey tools in distance education. 

As in Bonk's article, this study was stmctured with heavy scaffolding and weak 

scaffolding. The role of the instmctor is to adjust the discussion time. The instmctor 

retained the first four questions and then jumped to the popular music and Library of 

Congress questions. Her concluding question involved making the DMCA amendment 

easier, less expensive, responsible, and more enjoyable. AUhough the discussion resuUs 

cannot be used to measure students' integrated thinking process, the discussions had 

already affected their motivation and attitude. In Bonk's article, attitude is correlated 

with the quaUty of discussion. 
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Summarv of Findings in Relation to the Instmctional Svstem 

Similarities exist between the computer operating system and the statistical 

package. The statistical package for motivations and attitudes includes many subscales 

which existed individuaUy yet there were some connections among those subscales. The 

instmctions from instmctors are similar to those subscales. In other words, the 

commands from instmctors are macro-language, and the calculations from the 

motivations and attitudes statistical subscales are part of the micro-language to execute 

the evolution of the instmction and leaming process. From this point of view, the proper 

onUne instmctional system is estabUshed according to the cognitive level, psychological 

traits, and many other factors affecting instmction and leaming. 

Subscales are Umited to what researchers can do with them. Fennema-Sherman's 

research is a package of different attitudes' subscales. The package includes three 

specific domains that use Likert-type scales to measure important attitudes related to 

leaming for computer course leaming. One of those attitudes' subscales is a Uking 

subscale and it belongs to effectance motivation that overlapped with the motivation in 

this study. For the concise choice without redundant data operation, there are two 

subscales chosen from Fennema-Sherman attitudes scale. One was the confidence 

subscale and the other was the anxiety subscale. 

The motivation section in the Pintrich, et al. manual for the use of the Motivated 

Strategies for leaming questionnaire (MSLQ) had subscales for assessing students' goals 

and value beUefs for a course, students' beliefs about their skiU to succeed in a course, 

and their anxiety about tests in a course. The subscales chosen continue to narrow down 
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to assess students' goals and value beUefs for a course because the discussion activity did 

not measure their skiU to succeed in a course. The instmctors' poUcy was not able to 

measure their anxiety about the tests. From the value components, the passing grade is 

the main reason for a student to take discussion. The passing grade belongs to the 

extrinsic goal orientation and not to the intrinsic goal orientation. Extrinsic goal 

orientation subscale and task value subscale had more loading than other two subscales 

chosen from Pintrich, et al. MSLQ manual. 

Conclusions 

The group experienced a significant difference in attitude due to the instmctor 

reducing the number of questions. When instmctors prepare their courses, they need to 

scaffold their instmctional strategies and apply stmctured questions to their onUne 

discussion. 

The synchronous instmctor-led group surpassed aU other groups. In the 

Uterature review, students chose face-to-face courses. Interaction with the instmctor and 

other students was paramount. Web-based courses aided in social interactions, which 

increased students' attitudes and motivations. Through chat discussion use, people can 

communicate with distant people and continue to walk (work) in a synchronous way. 

This synchronous technology trend has been wholeheartedly adopted by students. 
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ImpUcations 

This study can be implemented in the classroom to measure the relationship 

between the quaUty of discussion of students' motivations and attitudes. The motivation 

and attitude survey could be implemented in a class to study these relationships in a 

specific graded exam. The instmctor can promote students' attitudes by reducing onUne 

anxiety, helping students get to know each other, and encouraging comfortable 

communication using the computer. These actions wiU help the onUne instmctor become 

more successful. Discussion coding wiU attain a high reUabiUty after many students 

receive Integrated Thinking Model training. 

Recommendations for Further Research 

To promote students' onUne intrinsic and extrinsic goals, revolutionary 

information technology is necessary. An up-to-date instmctor certainly should have these 

goals in mind to help students achieve success. The resuUs of this study may arouse the 

attention of online instmctors conceming the factors that have an impact on students' 

motivation, attitude, and quaUty of discussion. The attitude survey is transformed from a 

course survey to a discussion activity survey. 

This study can be extended to the other four interactions depicted in Figure 1.1. 

Craig's questionnaire can apply to the social reinforcers' perspective: encouraging others, 

gaining support from others, identifying disagreement, clarifying meaning, helping 

understanding, summarizing agreement, becoming a part of a group (value of interaction), 

and leaming in the ideal situations. The resuUs of Mclsaac's article can apply to the 

motivation survey from social reinforcers' perspective. Students want to get or share 
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information relating to the content and stmcture of the course, get help on various 

technologies, participate in discussions to exchange ideas, and have social relationships. 

Those needs could be students' motivation to join the discussion activity. These 

cooperative social relationships wiU be fitted into the scaffolding level, the best in the 

definition of level of interaction between students. For example, in Bues's article, onUne 

messages written by other students helped students leam the course content. Using CMC 

wiU provide a leamer with peer support. Questions related to social reinforcers need to 

be tested for interaction purposes before their implementation. Another interaction is 

technology transfer, which may or may not show discussion activities that depend on the 

content of the questions. This survey wiU measure the wiUingness of students and the 

importance of technology transfer. 

Other recommendations are: 

1. There is a need to move the Local Area Network lab research resuUs to the 

Intemet. This wiU aid in finding out how instmctors coordinate students. What 

would be the resuU if everything comes together? Does WebCT have the capacity 

to aUow students to chat through different communication environments and 

computers at the same time? 

2. Develop a manual for instmctors to predict quaUty of discussion from motivation 

and attitude and estabUsh instmctional methods to enhance the quaUty of 

discussion of onUne students according to their unique motivations and attitudes. 
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APPENDIX A: MOTIVATION AND ATTITUDE SURVEY 

Thank you for volunteering to participate in this survey. The Survey was 
commissioned by the Texas Tech CoUege of Education. Please give your completed 
survey to Dr. Nancy Maushak. If you have any question, please call (806) 742-1997 ext 
287. 

Again, thank you! 

Section 1: Demographics 
Social Security Gender Q Female D male Age: 

Príor World Wide Web (Internet) Chat Discussion Experience: 
nNon Prior to this Course nSome Prior to this Course nMuch Prior to this Course 
Prior World Wide Web (Internet) Thread Discussion Experience: 

Non Prior to this Course nSome Prior to this Course nMuch Prior to this Course 
Ethnicity: African Amerícan Asian Hispanic _White other 
GPA n Below 2.0 a 2.0 -2.49 • 2.5 -2.99 • 3.0 -3.49 • 3.5 - 4.0 
Perceived computer experience level: 
Beginner Intermediate Advanced 

•1 ni ra \jA us tt ui a 09 •lo 
Subject Area(s) in which you have the most professional knowledge/expertise (please 
check as many as apply) 
• Basic Skills/Elementary • Special Education • Social Science • English/Language Arts • Math 
• Vocational Education • Foreign Language •Biologícal/Physical Sciences • Physical Education • Fine Arts 
• Other (specify) 

Name (printed) Signature Date 

The foUowing questions ask about your motivations and attitudes about this class. 
Remember there are no right or wrong answers; just answer as accurately as possible. 
Use the scale below agree or disagree with the foUowing statements. 

1 = strongly disagree 
4 = agree 

2 = disagree 
5 = strongly agree 

3 = unsure 

Section 2: Motivation 

(check one) 

1. In a WWW discussion like this, I prefer course material that O i • 2 • 3 • 4 • 5 
really challenges me so I can leam new things. 

2. If I study in appropriate ways, then I wiU be able to leam the ^^ ^2 • ^ • ^ • s 
material in this WWW discussion. 

3V'""WTien" "takea"WWW 'nX'ni'ni' Ãul' 
am doing compared with other students. 
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4. I think I wiU be able to use wl at I íearn in this WWW • ' f ' í ' 'íÉ V • 5 ' 
discussion in other courses. 

.5j....ÃbeUeve •"f' Y' í̂ •VQ's' 

6. í 'm certain Í can understand the most difficuU material i 2 • 3 • 4 • 5 
JPr.̂ .sented in the readings for this WWW discussion. 

7. To be excellent in this WWW d scussion is tl e most satisfying Û ̂  32 'ni U'^ 's 
thing for me rigjit now. 

8. When take a WWW discussion Í think about items on other • ' i " n 2" • 3 • 4 • 5 
parts of the WWW discussion I can't answer. 

'9. U"is"m"y"o"W"fa"u t'i'fl"d"o"n't"l"earn"them"ater a"l" ^̂  "• i"" "2'•'í" V • 5 " 
discussion. 

10. It is important for me to leam the course material in this • * O^ • ^ • ^ • s 
WWW discussion. 

11. The most important thing for me right now is improving my • ! O^ • ^ • ^ • s 
overall grade point average, so my main concem in this WWW 
discussion is getting skiUs to get a good grade. 

12. I'm confident I can understand the basic concepts presented in • ^ • ^ • ^ • ^ • s 
this WWW discussion. 

Í3. íf í can, Í wan't to be bett'er in tíús WWW discussion than most • 1 •"^ • 3 • 4 • 5 
of the other students. 

14. When I take WWW discussions 1 think of the consequence of • ^ • ^ • ^ • ^ • 5 
failing. 

15. Fm confident I can understand the most complex material • ^ ^^ • ^ • ^ • s 
presented by the instmctor or peers in this WWW discussion. 

16. In a WWW discussion like this, I prefer course material that • ! ^^ • ^ • ^ • s 
arouses my curiosity, even if it is difficult to leam. 

Í7. íamveryinterestedintiiecontentareaofti is WWW "i ^ •3" "4"Ú"5 
discussion. 
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18. If I try hard enough, then w íl understand"the WWW "• "i""• '2""•"í"• 4 "•"5 
discussion material. 

Í9. Ihaveanuneasy, upsetfeei ngwhenl'take^^^ "•"r"[ "2"" "3"'É 4"[ ]"5' 
discussion. 

20. I'm confident I can do an excelíent job on the assignments and • ^ Q2 • 3" n^ 'Ú's 
WWW discussions. 

2A:"A"exP?c^^ "•"i"" '2"'m" "4"L]"5" 

22. The most satisfying thing for me in this WWW discussion is • 1 • 2 • 3" [ ^ 05 
trying to understand the content as thorougjily aspossible. 

23. I think the course material in tiiis WWW discussion is usefixí • 1 Q^ • 3" •"^ • 5 
for me to leam. 

24. m e n ' 'havetiieopportun ty'irith ^̂  "•"r"r '2" ]'3" "4""[ ]"5" 
choose assigimients that I can leam from, even if they don't 

guarantee a goodjpresentation. 

25. íf I'don't understand the WWW discussion material, it is "•"1 'U2'î ]i'n4"n5 

because I didn't try hard enough. 

27. Understanding the subject matter of this WWW discussion is • ^ • ^ • ^ • ^ • s 

very important to me. 

! Í8 :^J j feer ræ^ 

29. I'm certain I can master the skiUs being presented in this ^ i ^2 • ^ • ^ • s 
WWW discussion. 

30. I want to do well in this WWW discussion because itis • ^ • ^ • ^ • ^ • ^ 
important to show my ability to my family, friends, employer, 
or others. 

'3ir"'Co"ns derîng'the"diffi'cul't"y'o"^^ "•"f Y 'm 'n ' í ' n s ' 
teacher, the peers, and my skills, I think I wiU do well in this 
WWW discussion. 
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The foUowing questions ask about your attitude towards this class, whether you 
are confident, anxious, or the like. Remember there are no rights or wrong answers; just 
answer as accurately as possible. Use the scale below to answer the questions. 

1 = strongly disagree 2 = disagree 3 = undecided 
4 = agree 5 = strongly agree 

Section 3: Attitude 
(check one) 

World Wide Web Discussion Anxietv Scale 
1. \ ^ ^ """"•"l"" "2"" "3" "4"[ ]5 

2. Working with WWW discussions would make me very • ^ ^ 2 • 3 • 4 • 5 
nervous. 

"3".""""*f"do'no"t"fe'eí"t"hreatenedwh^̂ ^̂ ^ n'i'ní' JÍ'n'A'n's' 

discussions. 

4. I feel aggressive and hostile toward WWW discussions. • ! ^^ • ^ • 4 n 5 

5. ít wouldn't bother me at al to take WWW discussions. • ^ ' • " 2 ' • Í'B'^'B5 

6. WWW discussions make me feel uncomfortable. O^ O^ • ^ • ^ • ^ 

l-....Xyy^^ • l " Í ' "3'C 4[ Í5' 

"8V''"f "get a sinídng feeíing'w^^^ "[ ]""r" "2"" '3""[ "4""[ ]"5" 

discussions. 

9. I would feel comfortable working with WWW discussions. • ^ • 2 • 3 • 4 • 5 

10. WWW discussions make me feel uneasy and confused. • 1 • 2 • 3 • 4 • 5 

World Wide Web Discussion Liking Scale 
Í. I would Uke working with WWW discussions. • 1 • 2 OÍD^'U's 

2. The challenge of solving problems with WWW discussions do • ^ • ^ • ^ • ^ • ^ 
not appeal to me. 

3. ftÍi nÍcworkingwithWWWdiscussionswou dbeenjoyaÍD e 'i [ '̂  JÍÚ'A' 'S 

and stimulating. 
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4. Figuring out WWW discussion prob ems does not appeai to "• r'l "2 • 3 •"4 "• 5 
me. 

5. When ttiere is a pro )l'enri"with'WWW'dî ^^^^ • 1 "'•'2 "•"3"'d'4'"[ ]"5' 
immediately solve, I would stick with it until I have the 
answer. 

6. I don't understand how some peopíe can spend so much time • ! ^2 JiÛ'A'n's 
working with WWW discussions and seem to enjoy it. 

7. Ônce start"to"work"'w'it'h't'h"e"\\^'w'i^^^^ 
hardto stop. 

8. _ 1 wiU do as littíe work wit i WWW discuss on as possib̂ ^̂ ^̂ ^ "[ ]""i"" "2'" )'3 •'4'"[ Í5" 

9. If a problem is left unsolved in a WWW discussion, Í wouíd • 1 • 2 • 3 • '4 'Ô 5 
continue to think about it afterward. 

10. Idonot enjoy talking withothers about WWWdiscussions. Ûi •'^ • í ã ^ s 

World Wide Web Discussion Confidence Scale 

2. Generally, I wiU feel OK about trying a new problem on the Di ^2 • ^ • ^ • ^ 
WWW discussion. 

3. f don't think wou d' do advanced WWW discussion work. 31 •"^ • 3" • 4 "[ Í5 

4. I am sure I could do work with WWW discussions. • ^ ^2 • 3 n 4 ^ 5 

5. í'm not the type to do wei with WWW discussions. 1 02 • 3 • 4 "[ ]5 

6. I am sure I could leam WWW discussion communication. • ! ^2 • ^ • ^ • ^ 

7. I think using WWW discussion would be very hard for me. ^ i ^2 • 3 n 4 n 5 

8. IcouldgetgoodgradesinWWWdiscussions. ^^ ^2 • ^ • ^ • ^ 

'9.""" d o n o t t ^ 

10. I have a lot of self-confîdence when it comes to worldng with ^ 1 B2 • 3 • 4 • 5 
WWW discussions. 
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APPENDIXB: DISCUSSION QUESTIONS 

1. How do the added words "So long as such part or component, or the product in which 

such part or component is integrated, does not otherwise fall within the prohibitions 

of subsection (a)(2) or (b)(l)" in 17 U.S.C. §1201(c)(3) from the final joint version of 

H.R. 2281, Digital MiUennium Copyright Act (DMCA), October 20, 1998 (these 

words are omitted in the original House-passed version of H.R. 2281, DMCA, June 

19, 1998) influence the judge's decision? 

2. Why wiU offshore servers become an emerging threat and how to solve this threat? 

3. Why wiU compulsory licenses and tax incentives be possible DMCA amendments? 

4. How wiU the first amendment and fair use be used to challenge copy control 

circumvention devices? 

5. How to make the "other person" in 17 U.S.C. §1201 (g) (4) (B) not be able to form a 

"public" as 17 U.S.C. §1201 (a) (2) said? 

6. Fair use right is a right derived from copyrights. How can the copyright law be 

amended other than by the fair use right? 

7. How can the temporary copy with potential infiingements become real infringements? 

8. Why wiU temporary copy being treated as potential infiringements impede irmovation? 

9. How would you balance copyright owner and the digital music consumer in the 

MPEG Audio Layer-3 enviroimient? 

10. How would you get the compromise at the cmx of DMCA and 4th amendment? 
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11. If you face with a choice of two congress library system, one electronic book charged 

with fee and one electronic book free, describe the issues and concems you would 

consider and what would likely be your decision. 

12. Why are those issues (charge and free) and concems important to you? 

13. How wiU you plan a policy or procedure to make e-books &om the Library of 

Congress with a digital rights management system be accessed like paper books for 

public free use? 

14. How can we change DMCA to make it less expensive, more fun or easier? 

15. Why is DMCA we study and discuss important and how do you rank their order of 

importance? 

Reference: 

1. http://www.ecc.ttu.edu/EDIT3318/ 

2. The Chronicle of Higher Education 

3. http://news.com.com 

4- http://wvAV.google.com/search?hl^en&lr=&ie^UTF-8&oe=UTF-
8&as qdr=all&q-+%22DMCA+amendment%22&as q=mp3&btnG=Search%C2 
%A0within%C2%A0resuUs 

5. Roblyer, M. D. (1999). Is Choice Important in Distance Leaming? A Study of Student 
Motives for Taking Intemet-Based Courses at the High School and Community 
CoUege Levels, Joumal of Research on Computing in Education Vol. 32 no.l 
pl57-71. 
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APPENDIXC: 

INCORPORATING HIGHER ORDER THINKING IN FIFTEEN QUESTIONS 

Thinking SkiUs/Processes 

Critical Thinking (reorganized knowledge) 
1. Analyzing: 

recognizing patterns, classifying, identifying assumptions, 
Identifying the main ideas, Finding sequence 

2. Connecting: 
Comparing/contrasting, Logical thinking, Inferring • coding 
deductively, Inferring inductively, Identifying causal 
relationshijps 

3. Evaluating: 
Assessing information, Determining criteria, prioritizing, 
Recognizing fallacies, verifying 

Creative Thinking (generated knowledge) 
4. Synthesizing 

Analogical thinking, Summarizing, Hypothesizing, 
Planning, 

5. Imagining: ^ ^ ^ . 
Fluency, Predicting, Speculating, Visualizing, Visualizing, 
Intuition, 

6. Elaborating: 
Expanding, Modifying, Extending, Shifting categories, 
Concretizing, 

Complex Thinking Processes (goal-directed integration of accepted, reorganized, and generated 
knowledge) 
7. Problem solving: 

Sensing the problem, Researching the problem, 
Formulating the problem, Finding alternatives, Choosing 
the solution, Building the accejptance 

8. Decision making • coding 
Identifying an issue, Generating the alternative, Assessing 
the consequence, Evaluating the choice 

9. Designing 
Imaging a goal, Formulating a goal, Inventing a product, 
Assessing the product, Revising the product 

Basic Thinking/Content 
10 Accepted Knowledge 

Codiní 
11 Metacognition 
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APPENDIX D: DELIVERY INSTRUCTION TREATMENT 

D1: Screen 1 

•'a|EDiT23ia - WebCT -iã - Nficrø&oft mtcvmt KxiMorer 

i Fte Edt Vlew Favorltes Tods Hép 

^ i i i 

Adti-ess L^l h t t p /^doct tlLi: t t u edj/SCPEPT/A'tkchî^i /scrpts/serveJioír ie "T | ^ Go Link; 

^Cftmcf) mvWabCT R8îum« Cou ia CaurîB Map Ch«ck ftrou Bf t-og Out H«îp 

ÍControl Pooet} 

^ Cours«,_f ionu ' 

.Discustioi'U 
• Éilaií 

View \ 0Ã i»«'' û ^ i i f ' 

Homepag« •> In t roducUon 

'Á 

O b j e ^ t l v e s 

^ 1. To leam sonie controversial issues. 

-̂ 2. To learn how to avoid being sued. 

^ 3. To leani citizenship. 

4 Processes 

The following questions vî ill be discussed online by a chat or disciLssion thi-ead. Each student will need to 
iniîiate aí least one question below and two replies. Tlie tvvo replies consist of one conclusion reply and 
one reply in the middle of tlie thread or chat. 

^h. How do the added words "So long as such part or component, or tlie product in which suchpart or 

^ componeiit is integrated, does not otherwise faJl within the prohibitions of subsection (a)(2) or (b)(l)" 
, • 1 

in 17 U.S.C. §1201(c)(3) from the fmai joint version of H.R. 2281, Digital MiUemiium Copyright Act 

(DMCA), October 20,1998 (t ese words are omitted in the origiuaJ House-passed versiou of H.R. 
d 

^Start] H^Nettfork Connedj.. j .|B| Mcrosoft FrontPag... 11 ̂  EDIT23xa - Web. é'^:ÁP"--^i"'§m-é 3:07W 
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D1: Screen 2 

- Mia-osoít Ir^terríct Expítwer jnJ-îJ 
FBe Edt View Favorítes Tools Help 

i Acktess m http://webctljrc.ttu eduySCRtPT/wtkchen/saipte/'-.erve.home ' " ^ ^ Go unk; 

mvWebCT R«iijrn« ^ourse CtJutse Map ChBcK bto^sm Ujg Out Me!p 

jControl Pancl 

t"" t o u i s o "lcfnu 

Momepage 
- Caiendar 
f Honiepages 

DlGcusstons 

rchôt 

I Vicw \ ^ Di' igrif-r Opti.-r.s \ ^ 

Homop«ge - Intraductlon 

2281, DMCA, June 19, 1998) affectthe several suit cases? 

2. Why will oflshore servers become an emerging ttireaí? 

3. WÍiy vvill compulsory licenses aiid tax inceutíves be possible DMCA amendments? 

4. How will the first ameiidment and fair use be used to challenge copy conti'ol circumvention devices? 

'5. How to make the "oti er person" in 17 U.S.C. §1201 (g) (4) (B) not be able to fonii a"public" as 17 

U.S.C. §1201 (a)(2)said? 

6. Fair use right Ís a right derived from copyrights. How can the copyríglit law be amended other than by 

the fair use right? 

7. How can the tetnporary copy witli potential Ínfringements become rea! infringements? 

d 

d 

^•'Start| l^f-Jettf/QrkCQnnec...|gg[^:ro&JÍtFrmlP... ||^''JED T2318-W»" j ^ | ^ é ' ^ é» © « ^ ^ ^ " 6 3:08PM 
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Dl: Screen 3 

^3ií?.DIT23lQ- Wdicr 4.1 - Nficrosoft Internet E íplof 

ŷ  Fiie Edit Vlew Favorites Tools Heti 

' i Addrê s U s http .//v^ííxt.tj tti.j.eaj/SCP rPT/wtl--..:l-̂ i/-;;:rpr5/';a-ví'_hc.ime 

y j í j 

-r y[3Go Lrk£ 

Æfeí^F) n-iyW»bCT Rc-»ijri-i« CourîJ* Course Map Chacli, ttovotn Lo-i Out Help 

Control Pancl^ 

•Chat 

[ V Í e w N ^ p j s g r 

•, Homopage • I n t roduc t i on 
'.,.'• Í.J.W »v veUi t i i v VVUH.Í01 oAjt, ^l'J ** *"» pu tv i i t iCM Jiix> ti(j^vuílvJuii.a u v v w i i i v 1 v í * i l i u i lU^v i i iC i i i> ' i ^ j 

'8. Why wiU temporary copy being treaíed as poteníial infringements inipede innovation? 

&. How would you balance copyright owner and the digital music consumer in the MPEG Audio Layer-3 
'̂ environment? 

10. How would you get the compromise at the crux of DMCA and 4th amendment? 

: i l l . How can apolicy or procedure to make e-books fr^m the Library of Congress with adigital rights 

managemení system be accessed like paper books for public free use? 

Reference 

coovright resou 'ccs 

Tliis WebCT Course gives you some of the tools needed to get started iu your course. ^ 

Í|^Start| l4f îetwc>rkCcfinec...| ggMi-:rosoítFrQntP... ||f iEDIT2318-W gjscrgenZ-Micros.- | gg ^ ^\ Í^'&' \2^\ « 5 S ^ \ 4 3:09PM 
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D l : Screen4 

^ hItp;/Aveb tJltc4lu.cdu/SaiipT/w!kchen/scripts/s!udí!rît/serve„pa^^^ - Mícrosofí Internet Êxplorcf 
Fae Edit Vlfiw Favorfces Toûtí He^ 

Addresí 

I Closel Backl Forwardl 

l^tp;//webct.tltc>ttu.edu/SCRIPT/wtl(£hflr)/5Cripts/student/serYej:)ai3e.pl?U6702M83- % ^ 

! Lecniujig: Rê \">mcer̂  
î ' " 

'• C'op^ii^f Resoraces (lifti>: \ww,ecc,rni.edu e<lit>318/liifc.litin^Copj-iigUt. r a i r Use & AITPs) 

• 10 Big Mvtlis Abour <:'oi>viig:lit 
• Faii- Use Giiidelines foi <bicAtional Miiltiine^li;^ 
• Co|>viiglit Website 
• US Fedeial <:H>veiitmeiit Cop^iigliLt W"el> Site 
• A Teachei Vs (,^mde to FÍ»Í F^e im<l Cop^iiglU 
• Te\as .Sr;>re Li >iaiv Cop^igli t TuM>ríal 
• F^i'foi^'fti» e Rights foi Co[>MÍglire<l \'iileoi econliitgs 

Otkci coiitio^ cisial Iiiforiuatioii 

j 

1 1. The Cluamck of Hifliet E<hic ̂ boii (httj> • Ww-w.cliioiuclc.voui) 

! ^- http://new5.coiTi.conn 
! 
j 3 Searchi \gresu ts of exact phrase TiMCA amendment" and w th "mpS" word by G-oogle Advanced Search Eng ne 
i 

Oittp://ww.google.corn/3earch?hl===enMp=&ie=UTF-8&oe===UTF-8<&as_qdr====al̂  

^ TTtTlibrary Databases Chttp//library,ttu edu/ul/databases/) 
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D2: Chat 

M'M(?ih^\u OJ \<mu^i '<•"» 

Address|Íhîîp:/Meixttífc.ttu.edu/SaUPT/wO'chrîn/'scrlpt:s/scTve_^ 

Sea'c''̂  vAiûh M ^ I c -̂i,-, m Maa , í3 l Mví Val-ií-v-il r . ^ j r 

(^Webcrr) "nyWsbCT P«njn-ia 

rnntrnl Panell ,, ,. ,. 

^ Ctiufst- r^cni.1 

J C . S J I 1 • 

' J 

VÉew >í^ Des jno 

L^rnepago -• Chat 

mfi^^^ 

• WebCT chat -- wtkchenMoom 4 { K u o t i i . a i W 

utput tnteractlon Box 

3 Ê^ Go Ltrks " 

- in l x i 

Entef yoLfr message beicM 

iW^rtTg: ^ e C wndow 

Roam 1 

Room Z 

Room 3 

Room 4 

Generai Chat for EDIT23 I8 

Generfll Ch«it for All Cuurses 

Note: Conversabons m the followtng rooms will be recorded: 
Roûm I j ftoom 2, R.oorri 3. Room4, 

Users Logged On 

KuoTsai Chen 

r Entiy Chime 

Send UPL i 

QuitJ 

^ Startj li^NetwQrkConnecti... j ^ jEDITZSia-WebC,.. 11 ^ WebCT Chat -- é'Wl^r^'Vhí^SÍm 4:16PM 

115 



D3. Thread 

-3EOIT231K-W^bCT4.1 lf> eíTí&t Explor^r 

^ hco //W«í>cttftc cojfida/^ftJF'M líche'x'st.npts'ír'/* h^i-î 

•V?<^ - - - - - - - - ^ 

• i^rtÆbCr ft<í5Urítt CoUíí« Couts* Hjts Cn«sk -yjVáár Ufi Cut Hdp 

tomrol i'an*(i 

UiscussÍo»s 

^ -î G O O 
3 g G Q O 
0 i> JáS^âSd 

frcrn the piÆ'fl fram«, 
*h* tniííiatet multîple scteiftion-; ary 

iîptt« n « 

Rrej.tfnyí' 
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APPENDIX E: HUMAN SUBJECTS APPROVED 

Texas Tech University 
Institutional Review Board for the Protection of Human Subjects 

Office of Research Services 
203 HoldenHall/MS 1035 

742-3884 

Junel4,2004 

Dr. Nancy Maushak 
Ed Psychology & Leadership 
MailStop: 1071 

Regarding: 100054 Ititeraction in Distance Education: The ImpactoftheTiming and Structure of Interactionon 
Students' Achievements, Motivations, and Attitudes 

Dr. Nancy Maushak: 

The Texas Tech University Protection of Human Subjects Committee approved your claim for an exemption for the 
proposal referenced above on 06/12/2004. 

Exempt research is not subject to continuing review, but any modifications that (a) change the research in a 
substantial way, (b) might change the basis for exemption, or (c) might introduce any additional risk to subjects 
should be reported to the ÍRB, before they are implemented, in the form of a new claim for exemption or a proposal 
for expedited or full board review. 

Extension of exempt status for exempt projects that have not changed is automatic. You should inform the Secretary 
of the Committee when the exempt research is completed (at least via response to yearly reminders) so thal the file 
can be archived. 

Best of luck on your project. 

Sincerely, 

Richard P. McGIynn, Chair 
Protection of Human Subjects Committee 
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