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ABSTRACT 

This dissertation examines the use of group support systems (GSS) and cooperative 

learning techniques to improve classroom productivity. Cooperative learning assumes 

that learners have prior knowledge they can contribute, that knowledge is expanded, 

clarified and created as it is shared, participation is critical to learning and learners will 

participate given necessary and sufficient conditions. GSS were initially developed to 

support users and analysts in identifying system requirements, a task which satisfies the 

assumptions of cooperative learning. GSS features such as anonymity and parallel 

communication can overcome obstacles to cooperative learning such as air-time 

fi*agmentation, production blocking, free-riding, evaluation apprehension and dominance. 

Additional issues examined in this dissertation include the relationship between 

deindividuation and electronic communication and the effect GSS have on affective 

reward. The following research questions were identified: 

1. What influence can the use of GSS have on classroom participation? 

2. How are obstacles to participation such as dominance, free-riding, production 
blocking, evaluation apprehension and the sucker effect influenced by the use 
of GSS? 

3. What effect can the use of GSS in the classroom have on both self-reported 
and observed learning? 

4. What is the relationship between GSS and both flaming and off-task 
buffoonery in the classroom? 

5. What is the relationship between GSS and affective reward? 



14 

A longitudinal experiment was conducted comparing two sections of an introductory 

MIS course held in consecutive semesters. The two sections were identical with respect 

to lectures and class-activities with the exception that the second class received GSS-

support for the course's eight group tasks. 

In the GSS-supported class, total student participation increased by over 500% with all 

students engaging in every task. Dominance was cut by 50%. Process losses such as 

free-riding, production blocking and the sucker effect were substantially reduced. 

Flaming and off-task buffoonery occurred in the first task and then subsided. Students in 

the GSS-supported class reported a greater degree of affective reward. Perhaps more 

impressively, students in the GSS-supported class were more successful in retaining and 

applying concepts leamed during the group tasks. 
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CHAPTER 1: INTRODUCTION 

1.1: The Motivation 

Consider the challenges facmg organizations today. Business process reengineering, 

improving customer service, competing in a global market and implementing new 

technologies are just a few diat come to mind. How many of these problems can be 

solved by people working individually? How many of them can be solved by people 

working together? The fact of the matter is that no one person has all the experience, 

insight, information and inspiration to accomplish these tasks alone (Nunamaker, Briggs, 

Mittleman, 1995). Consider how our education system prepares students to face these 

challenges. For the most part, students work in isolation and group work is discouraged; 

it is often considered cheating. The end result is college graduates who lack necessary 

communication and critical thinking skills. David Keams, CEO of Xerox, reflects this 

sentiment with his statement: "Education has put us at a competitive disadvantage, our 

workforce doesn't have the skills an information-based economy needs (Leidner, 

Jarvenpaa, 1993)." The Secretary of Labor appointed the Secretary's Commission on 

Achieving Necessary Skills (SCANS) to determine what skills are needed to succeed in 

the workplace. SCANS reported that high-performance workplaces require skills such as 

the ability to work successfully with others, acquire and use relevant information and 

work with new technologies, to name only a few. 
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There are two fairly new demands being placed on employees today and both are 

surfacing more and more in today's business world. The first is the focus on teamwork 

and the ability to work well with others. Workers can no longer expect to hire on to a 

job, learn their roles and responsibilities, and work in isolation. As previously 

mentioned, today's tasks require more than one person, making teamwork essential. The 

second demand placed on workers today is the need to be able to work with the new 

technology of the information age. Through the expansion of end-user computing 

technology, computers and networks are now a standard way of communicating. In fact, 

one of the major shifts in organizations today is the movement away from personal 

computing to workgroup computing (Tapscott and Caston, 1993). This dissertation 

examines a unique merger of teamwork and electronic communication that attempts to 

identify and exploit synergy between the two. This dissertation researches the use of 

group support systems and cooperative learning in the classroom. 

1.2: Using Group Support Systems (GSS) in the Classroom 

The use of GSS in the classroom represents a unique opportunity to combine a 

technology that was developed for use in business and government with a technique 

developed to improve learning. At first glance cooperative learning and GSS seem to 

have very different backgrounds. However, if we look past the users and applications of 

the technology and techniques, we will see that both GSS and cooperative learning share 
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the same theoretical assumptions. An earher version of the group support system 

(GroupSystems) used in this study, was developed at the University of Arizona to assist 

users and analysts with the determination of system requirements (Wagner, Wynne and 

Mennecke, 1993). Cooperative learning involves students engaged in tasks in which they 

search for relevant information and examine, discuss, and interpret that information in 

their process of knowledge creation (Brandt, 1995). 

There are four assumptions of cooperative learning that must be satisfied for students to 

benefit from the techniques. First, learners must have prior knowledge they can 

contribute. Such knowledge may come from a variety of sources including lectures, 

readings and experience. Second, knowledge is expanded, clarified and created as it is 

shared. Third, participation is critical to learning (Leidner and Jarvenpaa, 1995). Fourth, 

learners will participate given necessary and sufficient conditions such as an available 

communication channel and willingness to engage in discourse. All four of these 

assumptions are satisfied when users and analysts meet for the purpose of identifying 

system requirements. In fact, it is the last assumption, that learners (users and analysts) 

will participate when provided necessary and sufficient conditions, that drives the design 

of GSS. As discussed extensively in Chapter Two, GSS facilitate student participation 

and cognitive learning suggests, given the right tasks, participation can lead to increased 

learning. 
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U: Research Questions 

This dissertation will take a close look at the use of GSS in the classroom. An empirical 

examination will attempt to answer the following questions: 

1. What influence can the use of GSS have on classroom participation? 

2. How are obstacles to participation such as dominance, free-riding, production 
blocking, evaluation apprehension and the sucker effect influenced by the use 
of GSS? 

3. What effect can the use of GSS in the classroom have on both self-reported 
and observed learning? 

4. What is the relationship between GSS and both flaming and off-task 
buffoonery in the classroom? 

5. What is the relationship between GSS and affective reward? 

The first two questions represent the basic premise of this dissertation. That is, GSS 

provide an environment that overcomes some of the traditional hindrances to 

participation such as dominance, free-riding, production blocking and evaluation 

apprehension and GSS provide parallel communication, all of which leads to increased 

participation. The third question stems from the cognitive learning theory discussed in 

Chapter Two as well as the cooperative learning assumption that knowledge is developed 

as it is shared. While this dissertation does not measure increases in the ability of 

students to work well with others, it does measure the degree to which they can think 

critically and apply concepts learned in discussions. The fourth and fifth questions 

address some of the social consequences of technology which are often overlooked by 
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researchers (Weisband and Reinig, 1995). Increases in uninhibited behaviors such as 

flaming and buffoonery have been associated with the use of electronic communication 

(Siegel, Dubrovsky, Kiesler and McGuire, 1986). This is an important issue because 

such behavior could have a chilling effect on adoption as teachers insist on maintaining 

social order. The issue of affective reward, defined as the positive emotional response 

sometimes associated with goal pursuit and/or attainment, could also influence adoption 

of GSS for use in the classroom. If GSS increase students' affective reward, the students 

may create a "pull-effect" for the adoption of the technology. 

1.4: Organization of the Dissertation 

This dissertation presents a longitudinal experiment examining the use of GSS to support 

eight group in-class ethical scenario discussions in an Honors section of an introductory 

MIS class. Two classes were used in the experiment. The first class took place in the 

Fall, 1995 semester and served as the control group receiving no GSS support. The 

second class took place in the Spring, 1996 semester and was identical to the previous 

semester with the exception of receiving GSS support for the eight tasks. 

Chapter Two discusses the literature and theory that serves as the foimdation for the 

experiment. The chapter is comprised of three sections including a discussion on 

cooperative learning, group support systems and deindividuation theory. An overview of 
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cooperative learning is presented along with a supporting cognitive learning theory. 

Some of the obstacles to cooperative learning are presented as well. The coverage on 

GSS examines the theoretical underpiimings that drove the development of the 

technology. Features such as parallel communication, anonymity and group memory are 

discussed in light of how they can overcome process losses and obstacles facing 

cooperative learning. Finally, research in the area of deindividuation is presented and 

discussed specifically in terms of how it relates to electronic communication. 

Chapter Three lists each of the study's ten hypotheses. The theory and reasoning from 

which each hypothesis is derived is presented as well. Chapter Four presents the 

experimental design of the dissertation. It begins with an overview of previous designs in 

the literature and presents justification for a longitudinal design over separate semesters. 

The threat of selection is acknowledged and discussed. The tasks chosen for the 

experiment are presented as well as the procedure for carrying out the experiment and the 

methods used to collect the data. 

Chapter Five presents the results of the 10 hypotheses and the statistical models used. 

The results are then discussed in Chapter Six as well as further analysis of the data not 

covered by the hypotheses. Finally, Chapter Seven discusses some of the implications 

this smdy has for educators, researchers and designers and outlines some of the critical 

success factors in this study. 
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CHAPTER 2: LITERATURE REVIEW AND THEORY 

2.1: Cooperative Learning 

Cooperative learning techniques encourage students to discuss, debate, and ultimately, 

teach one another (Slavin, 1991). While there exist a number of different cooperative 

learning methods (Slavin, 1991; Aronson, Blaney, Stephan and Snapp, 1978; Johnson 

and Johnson, 1987), all share the common feature of students working together, typically 

in small groups, and actively engaging in discussions. Discussions facilitate information 

sharing which allows students to exercise, reinforce and modify their mental models. 

Given the value placed on discussion, the role of the instructor changes to facilitating 

information exchange rather than controlling information delivery. 

This dissertation will examine Student Team Learning (STL) specifically due to its 

popularity and use in previous mainstream Information Systems literature (Alavi, 1994). 

STL emphasizes the importance of group goals, individual accountability and equal 

opportunity for success (Slavin, 1988). The existence of group goals are important 

because they stress that, in order to be successful, all members of the group must learn 

and accomplish something as a team, not just do something as a team. This standard for 

group goals require educators to provide useful tasks, the pursuit of which results in 

students gaining knowledge in the subject matter. Individual accountability motivates 
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each student to leam and ask questions and teach one another so they are prepared 

for an individual task following the group tasks. Equal opportunity for success is 

designed so that students compete against their own past performances rather than those 

of academically inferior/superior classmates. Again, it serves to motivate the individual 

to do well. 

Other methods of cooperative learning include the jigsaw (Aronson, 1978) and learning 

together methods (Johnson and Johnson, 1987). The jigsaw method involves dividing a 

problem or topic into specific subsets. Teams are formed for each subset and the students 

become an expert in their particular area. Afterwards, the students are broken into teams 

such that each team has a member from one of the subsets and together can examine the 

entire problem or topic. This forces students to communicate and take interest in each 

other's work and fosters both interdependence and individual accountability. The 

learning together approach emphasizes team-building activities and group rewards, 

placing a strong emphasis on developing group skills prior to engaging in group tasks. 

The above techniques have been largely heralded in the education literature. The benefits 

often associated with cooperative learning include improvement of inter-group relations, 

acceptance of mainstreamed students, self-esteem, liking of school, development of peer 

norms in favor of doing well academically, feelings of control over student's own 

academic destiny and altruism (Slavin, 1991). 
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2.1.1: Assumptions of Cooperative Learning 

Given the published benefits of cooperative learning, it is easy to understand why 

educators might blindly set out to implement these techniques and modify their 

pedagogies. However, educators should not let techniques alone drive their teaching 

strategies. Theory, instead, should be used to provide direction. One must be carefiil to 

ensure that a given learning situation adheres to the assumptions of cooperative learning 

before dividing students into learning groups and asking them to participate. When these 

assumptions are satisfied, the various cooperative learning techniques appear to be vastly 

superior to the traditional lecture style of teaching. However, it is easy to imagine 

learning situations where these assumptions are not satisfied. For example, in an algebra 

class, learners usually do not have substantial prior knowledge they can contribute. In 

this situation, students would appear to be better served in the traditional lecture so they 

can first receive the necessary information regarding the topic they are learning. One 

could conceivably develop group exercises that use algebra, but only after supplying the 

initial information in a lecture format. Thus, cooperative learning should be prescribed 

only when the objectives of the educator are in congruence with the theoretical 

assumptions. Because courses involving case or scenario analysis tend to be discussion 

oriented, they would likely be better candidates for cooperative learning than would 

courses covering programming and system architecture. 
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2.1.2 A Cognitive Theory Supporting Cooperative Learning 

The theoretical support for cooperative learning can be found by examining a cognitive 

theory of learning (Figure 1). The theory that will be presented was derived from the 

work of Rumelhart (1980) and then expanded to recognize the importance of vested 

interest (Brandt and Briggs, 1995). 

Students assimilate knowledge and solve problems by using experience and information 

to develop mental models and then test and refine those models. The development and 

testing of mental models is not a passive process; it requires students to engage in active 

thinking and expend cognitive effort to develop and apply their models. This cognitive 

effort that is required for learning is motivated by the vested interest of the learner 

(Brandt and Briggs, 1995). Once a student forms and tests a model, he/she must then 

receive feedback regarding the model to ensure that the new information has been 

assimilated appropriately. Learning is a process of continual feedback that allow students 

to modify and reinforce information that is (mis)understood. More feedback has been 

shown to increase the level of student performance (Vockell and Schwartz, 1988). As 

Figure I illustrates, if the vested interest is present to motivate cognitive effort, the end 

result is authentic productivity. 
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Figure 1: A Cognitive Model of Learning 

By applying the techniques of cooperative learning which encourage students to 

communicate with one another and provide peer-to-peer feedback, generally, students are 

given the opportunity to test and refine their mental models at a higher rate than in the 

traditional classroom. In a lecture situation, a student is provided the information access 

and may or may not have the vested interest necessary to motivate cognitive effort. A 

student will not, however, be able to receive the feedback to refine his/her mental model 

continually and ensure he/she has assimilated the information correctly. In the 

cooperative learning environment, students are encouraged to express their own view 

points and if someone has misimderstood the information presented, he/she is given an 

opportunity to have the matter cleared up and corrected before continuing to new 

information. Further, by allowing students to engage in peer-to-peer feedback, they are 

exposed to a variety of view points and a greater amount of information. The strength of 

cooperative learning lies in its ability to foster the further development, through an 

iterative process of testing and refinement, of students' mental models. 
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2.1.3: Obstacles to Cooperative Learning 

As many educators have found, cooperative learning techniques can be extraordinarily 

difficult to implement successfully. One of the common difficulties is selecting a task 

that will engage students and provide the vested interest necessary to motivate cognitive 

effort. Educators are challenged to create activities that will require students to leam 

important information and skills as they pursue their objectives. However, even with 

appropriate group activities, barriers still exist to the successful implementation of 

cooperative learning techniques such as time constraints (Van Ments, 1990) and process 

losses such as air-time fragmentation, production blocking, dominance, free-riding and 

evaluation apprehension (Nunamaker, Dermis, Valacich, Vogel & George, 1991). These 

process losses are discussed separately in the forthcoming sections. 

2.1.3.1: Time Constraints and Air-Time Fragmentation 

First and foremost, collaborative discussions take time. Meaningful student-to-student 

interaction which generates the stimulation and feedback necessary for learning can not 

be accomplished in a short period of time. Consider the requirements of equal 

opportunity for participation put forth by Slavin. Everyone must have an opportunity to 

speak and receive his/her fair share of attention in order to test mental models relevant to 

the task at hand and receive feedback. The problem is that only one person in a group can 

speak at a time. This limitation is known as air-time fragmentation and refers to the 
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necessary division of available speaking time by the number of members in a group 

(Diehl and Stroebe, 1987; Jablin and Siebold, 1978). 

2.1.3.2: Small Group Size Limits Diversity of Feedback 

One of the common threads of most cooperative learning methods is dividing a class into 

smaller groups and having each group act as its own team. While this may make 

practical sense, it can also limit the amount of feedback a smdent can potentially receive. 

If a class of 28 is broken into seven teams of four, each student can receive feedback from 

a maximum of three peers. However, if the class remains intact, each student could 

potentially receive feedback from 27 peers. Thus, in the traditional classroom, there is a 

tradeoff between the penalty of air-time fragmentation and the potential for feedback. 

2.1.3.3: Production Blocking 

Discussion can be severely affected by production blocking. Production blocking is 

composed of attenuation blocking, concentration blocking and attention blocking (Diehl 

and Strobe, 1987; Jablin and Seibold, 1978). Attenuation blocking prevents students from 

contributing ideas as they are generated. This occurs when a student forgets an idea 

while waiting for a turn to speak or believes an idea is too similar to one previously 

expressed. Attenuation blocking prevents students from expressing their own ideas and 

thus they fail to receive any feedback regarding their mental models. Concentration 
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blocking refers to the problem of students remembering the ideas of others rather 

than generating their own ideas. Attention blocking refers to students constantly listening 

to others as opposed to committing time to developing their own thoughts. Both attention 

blocking and concentration blocking stem from the fact that students are unable to 

regulate the time allocated to oneself and others. Students become so absorbed paying 

attention to and remembering what others say that they never get the chance to create 

their own ideas. Whether attenuation blocking prevents students from expressing their 

ideas or concentration and attention blocking prevents students from creating their ideas, 

some students never develop mental models or receive the feedback necessary to test 

them. Consequently, the benefits at the very core of cooperative learning, obtaining peer-

to-peer feedback and modifying mental models, can be lost. 

2.1.3.4: Evaluation Apprehension 

Evaluation apprehension is another obstacle to discussion. Evaluation apprehension is 

the fear of being negatively evaluated by one's peers and, consequently, can cause group 

members to refrain from presenting their ideas or questions (Diehl, Strobe, 1987; Jablin. 

Seibold, 1978). Students are extremely sensitive to the opinions of their peers and 

commonly associate negative opinions of their ideas with a negative opinion of 

themselves. Whereas production blocking prevents a student from getting the 

opportunity to organize and present his/her thoughts, evaluation apprehension prevents a 
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student from participating despite having the opportunity to do so. The outcome 

again is the failure to receive the feedback that is necessary for successful learning. 

2.1.3.5: Free-Riding and the Sucker Effect 

Although cooperative learning situations are designed such that students are 

interdependent and that everyone has the chance to participate, individuals and teams will 

often choose to reduce expenditure of mental effort and even avoid work altogether 

(Salomon, 1989) rather than pooling their resources for group synergy. Individuals may 

do this for a variety of reasons such as the presence of a hardworking person who will 

complete the task individually or sheer laziness. A free-rider effect develops when an 

individual becomes disengaged and expends less and less mental effort leaving the work 

to be performed by more highly motivated members (Kerr and Bruun, 1983). A free-

rider effect reflects the lack of motivation necessary to generate cognitive effort (Figure 

1) which is a prerequisite for the development of sound mental models. In addition to the 

free-rider preventing himself/herself from learning, it can often lead to the 

discouragement of the hardworking members who feel their efforts are being taken 

advantage of by lazy students. This is known as the sucker effect; that is, the 

hardworking members may begin to expend less cognitive effort themselves to avoid 

feeling like a pushover or sucker (Kerr, 1983). A cooperative learning pedagogy 
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implemented with the best of intentions can quickly lead to a group of non

productive, disengaged students with little or no learning taking place. 

2.1.3.6: Dominance 

While some students may act as free-riders and avoid participation, others may act to 

monopolize a discussion by consuming an unfair portion of the group's time. This 

phenomenon is referred to as dominance (Jablin & Seibold, 1978). In many sessions, the 

80/20 principle surfaces with regard to participation. That is, 20% of the people do 80% 

of the talking (Kirkpatrick, 1992). Anyone who has ever taught a class is well aware of 

this phenomenon. Invariably, a few students are so vocal and outspoken that other 

members of the class caimot compete with them for air-time. Consequently, only the 

dominating individuals are able to receive feedback and even they are limited to the 

feedback from the 20% who do most of the participating. 

2.2: Group Support Systems 

A group support system is typically based on a network of personal computers, usually 

one for each group member (Nunamaker, Briggs and Mittleman, 1995). Many group 

support systems are located entirely in the same room with facilities that include one or 

more large public display screens. GSS can also be distributed, however, over multiple 

rooms, multiple buildings and, with the advent of web-based systems, even multiple 
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countries and continents. To fully appreciate the capabilities of a group support 

system, consider the following scenario: 

"Imagine that after the meeting leader has explained the problem, and on a pre
arranged signal, everyone started talking at once. Imagine fiirther that in all the 
cacophony everybody heard, everybody understood, and everybody remembered 
everything that was said by all the other participants. Imagine that all ideas were 
considered strictly on their merits, regardless of who offered them, and that as 
everybody gave honest and open opinions, nobody's feelings got hurt and nobody 
felt pressured or threatened by either peers or their boss (Nunamaker and Briggs, 
in press)." 

To those who have never used GSS, such a scenario may seem impossible. Nevertheless. 

GSS technology, which has been built on solid theoretical foundations, has been met with 

success in organizations. The following two sections elaborate on each of these points. 

2.2.1: Theoretical Foundations for GSS 

Research in the field of GSS was pioneered at die University of Arizona and Jay F. 

Nunamaker Jr. is widely recognized as the father of GSS. The theoretical model driving 

its design and development is presented in Figure 2. Researchers at the University of 

Arizona recognized early on that any benefits of GSS are contingent on group, task, 

context and technology factors that invariably differ from one situation to another 

(Dennis, George, Jessup, Nunamaker, Vogel, 1988). Consequently, the results fi-om any 

research completed in the area of GSS must be qualified as being most generalizable to 



similar groups completing similar tasks in a similar context (Nunamaker, Dermis, 

Valacich, Vogel, George, 1991). 

EMS 
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Task 

Context 

Process Outcome 

Figure 2: Research Model for the Field of GSS 

There are four ways in which a group support system can interact with group work such 

that it benefits the generated outcome. These include process support, process structure, 

task support and task structure (Nunamaker, Dennis, Valacich, Vogel and George, 1991). 

The most significant of these, process support, provides benefit through GSS features 

such as parallel communication, group memory and anonymity. Parallel communication 

eliminates air-time firagmentation by allowing everyone to "talk" at once. Because group 

members control the pace at which they participate, production blocking is eliminated as 

well. Individuals can divide their efforts between listening, thinking and communication 

as they wish. Also, no individual is capable of monopolizing the floor, decreasing the 

problem of dominance. Evaluation apprehension, which has been shown to be inversely 

proportional to productivity (Collaros and Anderson, 1969), is eliminated by the 



anonymity provided by GSS. Anonymous members feel free to offer novel but 

poorly developed ideas, unpopular ideas, or politically risky ideas that might otherwise 

elicit negative responses or reprisals from peers or superiors (Connolly, Jessup and 

Valacich, 1990; Connolly, Roughiaux and Schneider, 1993; Dennis, Nunamaker and 

Vogel, 1991; Shepherd, Briggs, Reinig, Yen, 1995; Shepherd, Briggs, Reinig, Yen and 

Nunamaker, 1995-96). Because a great deal of the session communication is 

electronically recorded, GSS provide excellent group memory. Group memory can help 

familiarize members who miss all or part of a session by providing transcripts of what 

took place. Additionally, because GSS provide archival data, managers can search 

through previous sessions to see if a particular topic was discussed and what opinions 

arose regarding the topic. The combination of parallel communication, anonymity and 

group memory play a significant role in the success of GSS. 

As previously mentioned, GSS provide process structure, task support and task structure 

in addition to the benefits of process support. Process structure can be provided globally 

to the session by developing and following an agenda for a specific task, or locally to the 

session by automating a formal methodology such as the nominal group technique 

(Nunamaker, Dennis, Valacich, Vogel and George, 1991). Task structure and task 

support assist in helping a group understand and analyze task information. One example 

of this is the development of the Enterprise Analyzer at the University of Arizona (Dean, 

Lee, Orwig and Vogel, 1994-95). The Enterprise Analyzer was developed to support the 
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task of modeling a large organization that is trying to engage in business process 

reengineering. It allows groups of subject matter experts from their various 

organizational areas to participate actively in the process of model building at a rate 

significantly faster than would be possible using traditional methods (Pendergast, Dean, 

Lee, Nevstrujev and Katie, 1996). The Enterprise Analyzer assimilates information from 

these narrow domains and presents the entire organization graphically to the user. 

Organizational details are made available through links to a database which provides the 

specifics as needed (Nunamaker, Briggs and Mittleman, 1995). This represents one of 

many tools that are designed to support specific tasks. This type of support, coupled with 

the process support of parallel communication, anonymity and group memory, have paid 

off with big results in organizations, as discussed in the proceeding section. 

2.2.2: Success of GSS in Organizations 

The specific group support system discussed in this dissertation is GroupSystems . This 

software is used at over 1500 sites internationally by Fortune 500 companies, 

universities, research centers and U.S. and foreign governments alike. Tasks include idea 

generation, issue identification, issue analysis, communication and consensus building 

(Nunamaker, Briggs and Mittleman, 1995). Two examples are presented to illustrate just 

how beneficial GSS can be in the private sector. 
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2.2.2.1: IBM Corporation 

Field research on GSS began with IBM at the Oswego, New York plant in 1986 (Vogel, 

Martz, Nunamaker, Grohowski and McGoff, 1990). Over the course of a year, 30 groups 

used GroupSystems to address problems in production-line quality. Teams supported by 

GSS reduced labor costs by an average of 50% and reduced project cycle time, days 

elapsed from start date to finish date, by 91%. This study was followed with an expanded 

study taking place at six different IBM sites. The results from the second study 

confirmed the findings of the first. Labor costs were reduced by an average of 50% and 

project cycle time was reduced by 90% (Grohowski, McGoff, Vogel, Martz and 

Nunamaker, 1990; Nunamaker, Vogel, Heminger, Martz, Grohowski and McGoff, 1989). 

2.2.2.2: Boeing Corporation 

Boeing Corporation conducted its own independent study in 1991 as a comprehensive 

follow-up to the IBM study and developed metrics in order to measure cost benefits. 

Boeing tracked 64 meetings with 1,000 participants and compared the cost of 

management behavior with what managers said they would have done without GSS 

(Kirkpatrick, 1992). The return on investment for the first year alone was 170% (Post, 

1992). 
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In addition to the productivity gains and cost reductions reported in the IBM and 

Boeing experiences, many studies have reported higher quality outcomes and higher 

satisfaction for groups using GSS (Benbasat, Lim, 1993; Dennis and Gallupe, 1993; 

Dennis, Nunamaker and Vogel, 1990-91; Fjermestad, Hiltz and Turoff, 1993). 

2.2.3: How GSS can overcome obstacles to cooperative learning 

At first glance a group support system, designed for business and government use, may 

seem a little out of place in the classroom. However, the initial application that motivated 

the design and creation of GSS, shared the same contextual assumptions as the principles 

of cooperative learning. GroupSystems was initially developed to assist users and 

analysts with the determination of system requirements (Wagner, Wynne and Mennecke, 

1993). Consider this in light of the assumptions of cooperative learning. Users and 

analysts create knowledge and an understanding of a system as they contribute their own 

unique perspectives. Eliciting participation from users and analysts is essential to 

effectively model a system. GSS were designed to improve the process by which users 

and analysts participate. It would appear that the first three assumptions are shared 

between classroom, business and government activities; the business and government 

activities, however, are provided are often provided with a group support system to 

facilitate participation. Why not then, increase the opportimity for students to participate 

in the classroom as well? The following sub-sections illustrate how the process support 

provided by GSS overcomes the obstacles to successfiil learning. 
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2.2.3.1: Overcoming Time Constraints and Air-Time Fragmentation 

Although GSS can not affect the amount of time allocated for classroom activities, they 

can provide an environment that allows students to accomplish more in the time that is 

available. Considering the 90% reduction in project cycle time at IBM, applying these 

benefits to the classroom would allow students to tackle problems otherwise considered 

too large for the traditional classroom. Air-time fragmentation is eliminated through the 

parallel communication provided by GSS. Because students can contribute 

simultaneously, each student essentially has the floor for as long as he/she desires. 

2.2.3.2: Overcoming Small Group Size 

While many cooperative learning techniques recommend dividing students into teams of 

two to six people, such a division is not necessary with the use of GSS. Research has 

shown that large groups, comprised of 18 members, using electronic brainstorming are 

more productive than medium groups of nine members and small groups of three 

members (Dennis, Valacich and Nunamaker, 1990). This suggests that a three-person 

group does not provide optimal feedback when using a GSS, and that larger groups 

produce more synergy and feedback. The cognitive learning theory presented earlier 

(Figure 1) suggests that more feedback will result in better development and modification 

of mental models. Therefore, if the assumptions of cooperative learning are satisfied, an 

increase in feedback should lead to an increase in learning. GSS allow students to benefit 
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from feedback from a greater number of their peers which should, in turn, improve 

their development and modification of mental models. 

2.2 J.3: Overcoming Production Blocking 

Production blocking is eliminated by the parallel communication and group memory 

provide by GSS. Parallel communication eliminates attenuation and attention blocking 

because students do not have to wait to for their turn to participate. They can simply 

chime in as they see fit. Group memory eliminates concentration blocking because all the 

electronic participation is captured and students are able to view it at their own pace. 

They can focus on their own thoughts without fear of missing out on each other's ideas. 

2.2.3.4: Overcoming Evaluation Apprehension 

The anonymity provided by GSS reduces evaluation apprehension. Anonymous students 

feel comfortable in participating because they know their ideas will be judged and not 

their self-worth. Thus, GSS provide a "safer" environment for participation. 

2.2.3.5: Overcoming Free-Riding and the Sucker Effect 

The ability to communicate anonymously and in parallel may reduce free-riding and the 

sucker effect. Students who fear reprisal and therefore engage in free-riding may be 

willing to participate in an environment with reduced evaluation apprehension. Also, 
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students who refrain from participation due to laziness may be inclined to participate 

due to the sheer ease of participating provided by parallel, direct communication for each 

student. Any reduction in free-riding should be accompanied by a reduction in the sucker 

effect because the sucker effect is manifested in students who feel taken advantage of by 

free-riders. 

Any argimient that proposes that GSS reduce free-riding must take into account the large 

body of social loafing research showing that individuals tend to expend less effort in 

group tasks than they do in individual tasks, unless their contribution is critical to the 

success of the task (Diehl, Stroebe, 1987; Harkins, Jackson, 1985; Harkins, Petty, 1982; 

Latane, Williams, Harkins, 1979; Paulus, Dzindolet, 1993; Paulus, Dzindolet, Poletes, 

Camacho, 1993; Saima, 1992; Triplett, 1898). This would imply that anonymity may 

actually increase free-riding if students do not feel that their participation is critical to the 

task. Lazy students may welcome anonymity as a way to hide their inactivity and simply 

choose to stare at the computer screen rather than work. 

It would seem then, that GSS can reduce free-riding, and consequently the sucker effect, 

if the task is one that students feel they play a critical role in its completion. Once again, 

vested interest plays a significant role as a motivator in cooperative learning. It would 

appear that there is an inverse relationship between free-riding and vested interest. 

Research has shown that anonymity, when comparing the reduction in evaluation 
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apprehension with an easier environment to free-ride, results in a net reduction in 

free-riding (Shepherd, Briggs, Reinig, Yen and Nunamaker, 1995-96). But educators 

should keep in mind that these findings come from a study which used a task that inspired 

a great deal of vested interest. Students in the study by Shepherd, Briggs, Reinig, Yen 

and Nunamaker were asked to generate ideas for salvaging a hypothetical school of 

business that was suffering from overworked professors, large classes and financial 

problems (1995-96). While research shows that GSS can reduce free-riding, it may be 

entirely dependent on the presence of a vested interest for the students. 

2.2.3.6: Overcoming Dominance 

GSS eliminate dominance through parallel communication. Because everyone can 

participate at once, no single or group of students can monopolize a discussion. Briggs, 

Ramesh, Romano and Latimer conducted an experiment comparing participation 

differences between eliciting verbal feedback and electronic feedback regarding a lecture 

on computer architecture (1994-95). They found that no more than four students of a 

group of twenty-four responded verbally, whereas all students participated in groups with 

GSS-support. The parallel communication provided by GSS prevents any single student 

or small group of students from monopolizing the discussion. 
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2.2.4: Studies Examining the GSS-Supported Classroom 

The potential for GSS to overcome the obstacles to successful cooperative learning have 

been shown at the high school, undergraduate and graduate levels. The benefits of 

parallel communication, anonymity and group memory are illustrated in the following 

studies. 

2.2.4.1: Undergraduate: Nursing Management Course 

Walsh, Briggs, Ayoub, Vanderboom and Glyim (1996) used GSS technology in two 

undergraduate nursing management sections and compared the outcomes to the same 

course taught in a traditional teaching environment. Students in the GSS-supported 

nursing classes had greater and more equal participation, more focused debate regarding 

nursing management methods, greater perceived relevance regarding course material, 

higher exam scores, greater perceived learning and lastly, greater satisfaction with the 

learning process. 

2.2.4.2: Undergraduate: Management Information System Course 

Leidner and Fuller (1996), used GSS technology to support case analysis and compared 

its usage in both small and large groups to individuals working without the technology. 

They found that small and large groups working together with the technology reported 
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themselves to be more interested in course material and perceived themselves as 

learning more than students working individually. 

2.2.4.3: High School: Junior Level English Class 

Brandt and Lonsdale (1996) used GSS technology to support a junior level English class. 

The technology was used to support a variety of tasks including prewriting brainstorming, 

answering lecture questions, writing letters and dialogues, and producing a research 

paper. The GSS-supported class, compared to a similar section operating in the 

traditional teaching envirorunent, was shown to produce better written deliverables, 

maintain a task-focused approach to learning, require less discipline and engage in better 

teamwork behavior. 

2.2.4.4: Graduate: MBA Courses in Management Information Systems 

Alavi (1994), used GSS technology to examine business cases in a graduate course in 

management information systems. The technology was used to support the cooperative 

learning technique called Student Team-Achievement Division developed by Slavin 

(1987). Both the non-GSS-supported control group and the GSS-supported treatment 

group used cooperative learning techniques to complete their assigned tasks. The GSS-

supported cooperative learning was found to produce higher levels of perceived skill 

development, self-reported learning and evaluation of the classroom experience for its 
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students than non-GSS supported cooperative learning. Additionally, the students 

receiving the GSS-support achieved superior final test grades than did non-supported 

students. 

2.2.5: GSS and Affective Reward 

The success of GSS in organizations and their applicability in the classroom have been 

discussed in the previous sections. However, researchers in the field discovered that 

users sometimes find themselves feeling emotionally unfulfilled despite exceptionally 

good results; users report a loss of the affective reward often associated with a 

challenging project where they struggle and succeed. Affective reward is defined as the 

positive emotional response sometimes associated with goal pursuit and/or attaiiunent. 

The issue first surfaced when several executives firom a Fortune 500 company used an 

electronic meeting system for an annual tactical planning project. In the five previous 

years the project had taken three days. With a GSS, the group accomplished its task in 

under four hours, and all participants agreed that the results were more detailed and of 

substantially higher quality than in past years. Satisfaction with the outcome was high. 

Nonetheless, when questioned about how they liked the electronic meeting process, the 

participants were unenthusiastic. The comments ran along these lines: "It went pretty 

slowly. It left me feeling flat. It was a little boring. It felt kind of mundane and routine 

(Reinig, Briggs, Shepherd, Yen and Nunamaker, 1995-96)." 
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These responses surprised researchers who were accustomed to enthusiastic reports 

of satisfaction with the use of GSS. Further questioning elicited responses like: "I've 

made my career by being able to pound on the table, talk people down, and ram an 

agenda through a recalcitrant meeting. Afterwards I feel charged up. It feels like I scored 

a touchdown. It just doesn't feel like I've won with this electronic meeting system." 

Despite the productive session, the executives were initially reluctant to use the 

technology again, however, after 6 months it became widely developed throughout the 

organization. Other GSS users in the field have since voiced similar sentiments; they 

missed the affective reward, or sense of emotional gratification often expressed by 

participants after a successful group task. Thus, championship of GSS may be limited by 

low affective reward, leading to slow or no diffusion of the technology (Reinig, Briggs, 

Shepherd, Yen and Nunamaker, 1995-96). 

2.2.5.1: Affective Reward in the GSS-Supported Classroom 

If students experience less affective reward after using GSS than they did after operating 

in the traditional classroom, one might expect students to be initially hesitant to use the 

technology as did some of the executives mentioned in the previous section. However, if 

students experience a greater degree of affective reward while using GSS, one might 

expect it to create a demand effect from the students' perspective. Either way, affective 
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reward is bound to play a significant role in the adoption and use of GSS technology 

in business, govenunent and education arenas. 

2.3: Deindividuation 

This section presents some of the early work on deindividuation and its more recent role 

in electronic communication. Zimbardo defines deindividuation as the following: 

"... a complex, hypothesized process in which a series of antecedent social 
conditions lead to changes in perception of self and others, and thereby to a 
lowered threshold of normally restrained behavior. Under appropriate conditions 
what results is the 'release' of behavior in violation of established norms of 
appropriateness (Zimbardo, 1969, p. 251)." 

This dissertation uses the above definition with the exception of the following two 

subsections. 

2.3.1 Festinger 

Festinger, Pepitone and Newcomb (1952), use "de-individuation" as a term to describe a 

group phenomenon in which "members do not pay attention to other individuals qua 

individuals" and act as if they were "submerged" in the group. Festinger suggests that 

individuals have needs they are prevented fi:om satisfying due to the existence of irmer 

restraints. Deindividuation lessens the influence of these restraints and, therefore, 

individuals seek groups so they can experience deindividuation and satisfy their needs. 
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Festinger continues this line of reasoning to conclude that group situations that foster 

higher degrees of deindividuation, and consequently fulfill more needs, will foster higher 

degrees of satisfaction with the group. 

The obvious criticism of Festinger's theory is that people join groups for reasons other 

than conquering irmer restraints. Groups are often formed to complete specific tasks and 

acknowledge individuals and can have the opposite effect of deindividuation. A job 

applicant, for example, may find an interview with three company interviewers to be an 

extremely individuating experience. Festinger handles this amicably by asserting that 

although the kinds of satisfaction that groups provide are necessarily incompatible, that 

is, groups necessitate either individuation or deindividuation, groups can provide both at 

different times and, thus, fill an individual's need for both. 

Festinger, Pepitone and Newcomb (1952) performed an experiment to show that the 

phenomenon of deindividuation does occur in groups and that members who experience 

more deindividuation are more attracted to the group. The study which involved 

undergraduate students who were encouraged to express resentment towards their parents 

revealed that within groups that expressed more negative comments, students were less 

able to identify who said what were more attracted to the group. Remarkably, over a 

decade went by without any additional publications regarding the deindividuation 

phenomenon. 
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2.3.2 Singer 

Singer, Brush and Lublin (1965) expanded on Festinger's work and further defined the 

deindividuation construct. Whereas Festinger used deindividuation to describe a state of 

affairs in which a group is engaged. Singer uses the construct to describe what is taking 

place within the individual. Singer defines deindividuation as "a subjective state in 

which people lose their self-consciousness (Singer, Brush and Lublin, 1965, p. 356)." 

This loss of self-consciousness lessens conventional restraints against undesirable 

behaviors and, consequently, allows the member to emit undesirable behaviors which 

please the member and attracts him/her to the group. 

Singer highlights the role identifying social cues play in the deindividuating process and 

points out that the feelings of deindividuation/individuation are more important in 

understanding behavior than actual deindividuation/individuation. Singer illustrates this 

by describing a conservative man who wears what he considers to be a loud tie and, even 

though it may be no different firom one wom by his peers, finds it to be an individuating 

experience. An experiment was completed that linked deindividuation, manipulated by 

social cues, to non-conformity with the group. Students were placed in groups with 

confederates who would answer questions incorrectly, thus pressuring the student to 

conform to the group rather than express his/her own, correct opinion. Such an 

expression would be, no doubt, a highly individuating experience. The treatment to 

increase identifiability was implemented by asking subjects to wear nice clothes because 
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photographers might be present and requiring them to wear name tags. Low 

identifiability was established by asking some of the subjects to wear old clothes. As the 

authors hypothesized, subjects who were highly identified tended to conform at higher 

rates to the wrong answers put forth by the confederates. Further, it was noted that 

subjects in the low identifiability treatment tended to use more obscene language. The 

relationship between social cues and deindividuation is discussed in detail in the literature 

following Singer's contribution. 

2.3.3 Zimbardo 

Arguably the seminal work on the subject, Zimbardo (1965) delves much deeper into the 

nature of deindividuation than his predecessors and expends considerable effort in 

modeling the causes, identifying the behaviors and discussing the societal impacts 

associated with the phenomenon of deindividuation. Although it is tempting to join 

Zimbardo in his theoretical linkage of deindividuation to suicide, murder, riots and many 

more of society's ills; for the purposes of this dissertation, emphasis is placed on what 

Zimbardo refers to as a loss of behavioral control (which he illustrates by recounting a 

surgeon who stabbed his girlfriend 30 times). It is remarkable that Zimbardo took what 

was initially an explanation of why people behave differently in groups than they do as 

individuals and used it as a reason to direct social policy in his concluding remarks. To 

discuss Zimbardo's theories on deindividuation without, at the very least, mentioning the 

societal significance he places upon it would have been doing him an injustice. 
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Zimbardo presents a model of deindividuation. The "Social Learning or Energy-Form 

Core Mechanism" model discusses man's struggle to refrain from "inherently 

pleasurable" behaviors by exerting inward repression on the self as well as accepting 

guidance from outward, societal forces such as history, logic, law and religion. At times 

however, these twin inhibitors (inward repression and societal forces) are reduced 

simultaneously and constraints are sufficiently weakened to allow the individual to satisfy 

repressed needs. 

This model specifically links the causes of deindividuation to the output behaviors 

through explaining the process that takes place within the individual (Figure 3). 

Zimbardo presents ten input variables including anonymity, responsibility, group size, 

altered temporal perspective, arousal, sensory input overload, physical involvement, non-

cognitive feedback, novel situations and drugs, of which only the first three shall be 

discussed as they relate directly to this dissertation. 
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Environment 

Input Variables 

/ 
Anonymity 
Responsibility 
Group Size 

Self 

Lowered threshold for expressing 
inhibited behaviors 

Weakening of controls based upon 
guilt, shame, fear and commitment 

Minimization of: 
1. Self-Observation 
2. Concern for social evaluation 

Output Behaviors 

Impulsive, irrational, 
regressive behavior 

Not controlled by 
J external discriminative 
/ stimuli 

Unresponsive to distal 
reference groups 

Greater likelihood for 
liking group 

Figure 3: An Abbreviated Model of Zimbardo's Deindividutation Process 

A common thread among all the literature on deindividuation is that the behaviors 

associated with deindividuation are suppressed through both irmer-restraint and societal-

restraint. Therefore, it would stand to reason that any variable which reduces either could 

serve to induce a feeling of deindividuation. Three of the environmental conditions that 

can help deindividuate an individual include anonymity, responsibility and interacting in 

groups (Figure 3). Society cannot enforce its regulations on members it cannot identify; 

therefore, individuals who feel anonymous need not worry about adhering to 

conventional social norms. The anonymous individual need not fear the usual criticism 

and punishment that may come from others. Whereas anonymity relates to concem for 

social evaluation, responsibility relates to concem with self-observation. Entering into a 

commitment for which one feels personally responsible serves to individuate that person 

(Zimbardo, 1969). A person who feels responsible for his/her own action will engage in 
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self-observation and self-motivation to follow through on commitments. By joining 

a group, one can simultaneously reduce individual responsibility and increase anonymity. 

The size of the group is important as it is directly related to the degree a member can 

become "submerged in the group". When self identity is projected on to the group as a 

whole, one is allowed to engage in behavior without being directly accountable. It is 

similar to the "strength in numbers" philosophy. 

Once a person is no longer consciously aware of self identity, the regulations imposed by 

guilt, shame and fear are also lost. This allows behaviors that would normally be 

withheld to manifest themselves. Such behaviors often are atypical for the person and the 

context of the situation. They are unresponsive to traditional social constraints and are 

therefore difficult to terminate. Relative to the level of deindividuation, the behaviors can 

lead all the way from unflattering remarks about one's parents, as in the experiment 

conducted by Festinger, to the murderous acts of the masked, anonymous Ku KIux Klan. 

Because the behavior stemming from deindividuation is assumed to be satisfying 

repressed needs, it is enjoyable for the person involved and he/she is likely to feel 

attraction to the group that allows one to carry out his/her repressed desires. 

2.3.4: Deindividuation and Electronic Communication 

The argument that deindividuation can be positively influenced by the use of electronic 

communication is predicated on the fact that computer mediated communication reduces 



52 

social context cues. Social context cues such as clothing, demeanor and nonverbal 

behavior provide information to people about social hierarchy and social differences, 

norms, relationships, and the personal meaning and implications of interactions 

(Weisband and Reinig, 1994). Electronic communication technologies can greatly reduce 

the social context cues senders and receivers have, and this reduction in cues deregulates 

the social order. Lacking the dynamic personal information of face-to-face or even 

telephone communication, people may feel a greater sense of anonymity and detect less 

individuality in others (Finholt and Sproull, 1990; Kiesler, 1986; Kiesler, Siegel, and 

McGuire, 1984; Siegel, Dubrovsky, Kiesler and McGuire, 1986). Such deindividuation 

weakens social norms, eases self-regulation, lowers self-awareness, and consequently 

reduces social inhibitions and evaluation apprehension. 

Thus, the argument progresses by linking a reduction in social context cues to a feeling of 

anonymity, which according to Zimbardo's model (Figure 3) can lead to deindividuation. 

This is the reasoning presented by researchers at Camegie Mellon University: 

"... social standards will be less important and communication will be more 
impersonal and more free because the rapid exchange of text, the lack of social 
feedback, and the absence of norms governing the social interaction redirect 
attention away from others and toward the message itself Indeed, computer-
mediated communication seems to comprise some of the same condition that are 
important for deindividuation ~ anonymity, reduced self-regulation, and reduced 
self-awareness (Kiesler, Siegel and McGuire, 1984, p. 1126)." 

"... except that it involves submergence in a technology rather than submergence 
in a group, computer-mediated communication includes some of the same 
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conditions important for one kind of depersonalization experience, 
deindividuation (e.g., Diener, 1979; Festinger, Pepitone andNewcomb, 1952; 
Prentice-Duim and Rogers, 1979). In deindividuation, reduced attention to self 
and others elicits behavior that is relatively unrestrained and unregulated (Carver 
and Scheier, 1981). We believe that computer-mediated communication, in 
comparison to face-to-face communication, will reduce feelings of 
embarrassment, guilt, and empathy for others; produce less social comparison 
with others; as well as reduce fears of retribution or rejection. This 
technologically-induced 'deindividuation' should lead to greater uninhibited 
behavior in computer-mediated group decision processes (Siegel, Dubrovsky, 
Kiesler and McGuire, 1986, p. 161)." 

The Carnegie Mellon team conducted three experiments to test their hypothesis that an 

increase in uninhibited behavior would accompany the use of electronic communication. 

The first experiment had students, m groups of three, try to reach consensus on different 

choice-dilemma problems in three different settings including face-to-face, computers 

anonymously and computers nonanonymously. They found that both of the computer 

based treatments produced more "instances of swearing, insults, and name-calling 

(Siegel, Dubrovsky, Kiesler and McGuire, 1986)." The two subsequent experiments 

were variations of the first and both yielded similar results with respect to deindividuated 

behavior. In both experiments, the groups using electronic communication to conduct 

discussions had more occurrences of deindividuated behavior (Siegel, Dubrovsky, BCiesIer 

and McGuire, 1986). 
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2.3.5: Deindividuation in the GSS-Supported Classroom 

One could easily read the literature and still overlook the problem of deindividuated 

behavior in the GSS-supported classroom. At present, there is no published paper 

examining it specifically. Flaming, defined as offensive communication relative to a 

classroom setting, and buffoonery, defined as off-task behavior intending to amuse 

oneself or others, did occur in previous studies but were often considered trivial and 

dismissed completely or discussed in a footaote. In a study using GSS to conduct case 

analysis with undergraduates, Leidner and Fuller (1996) included the following footnote: 

"... one day the professor was walking around and stopped behind a male student. 
In full view of the professor and apparently as a joke, he typed in a comment that 
GDSS should not be used in the business world because then there will be no 
more need for pretty young secretaries to take notes. This received a barrage of 
furious responses (Liedner and Fuller, 1996, p. 300)." 

Another example occurred during the Exemplar Project at the University of Arizona 

(Briggs, Ramesh, Romano and Latimer, 1994-95). In describing their analysis and 

reporting of participation data, they mentioned that comments such as "The girl in station 

5 is really cute." were not counted when measuring participation. Neither of the studies 

addressed a possible relationship between anonymity and deindividuation as a cause of 

these comments. 
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Vested interest may serve a dual role in the GSS-supported classroom. In addition to 

motivating cognitive effort, it may increase self-observation which, in turn, suppresses 

deindividuated behavior (Figure 4). A student with a perceived vested interest in a given 

task is likely to feel committed and personally responsible for completing the task. This 

process of freely making a commitment and assuming responsibility is an individuating 

experience (Zimbardo, 1969) and, consequently, increases self-awareness and self-

observation. A student cannot deem a task as worthy of vested interest without engaging 

in self-observation to make that judgment. It would appear that self-observation, an 

individuating process, is inseparable from a vested interest evaluation. Therefore, vested 

interest potentially plays a dual role in the classroom as a motivator of cognitive effort 

and a suppresser of deindividuated behaviors (Figure 4). 

Testing 

Modeling 

Feedback 

Vested 
Interest 

Authentic 
Productivity 

Information 
Access 

Zimbardo's 
Deindividuated 
Output Behavior 

Self-Observation 
Cognitive Effort 

Figure 4: The Importance of Vested Interest in both Stimulating 
Learning and Suppressing Deindividuated Behavior. 
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CHAPTERS: RESEARCH HYPOTHESES 

The literature and theory in the preceding chapter focuses on both the theoretical reasons 

for using GSS to support cooperative learning and the potential problems associated with 

deindividuation. The possible influence GSS may have on the relative affective reward 

experienced by students was discussed as well. From these theories the following ten 

hypotheses have been identified for empirical testing. 

3.1: Participation 

HI:  S tudents  wi l l  par t ic ipate  more  in  d iscuss ions  when us ing  a  group suppor t  
system than in a traditional class setting. 

Participation can imply many different things. Similar to Leidner and Jarvenpaa (1993), 

this dissertation is primarily concerned with the verbal interaction component of 

participation. Therefore, while nonverbal cues such as nodding the head to indicate 

agreement or disagreement is a form of participation, it is not included in defining 

participation for this dissertation. This leaves only oral communication, and written in 

the GSS-supported classes, to be considered as participation which will also be referred to 

as comments throughout the remainder of the paper. Because participation is still 

somewhat general, the first hypothesis will be narrowed into three measures of 

participation as follows: 



57 

Hla: Students in a GSS-siipported class will contribute a greater total 
number of comments than students in a traditional class setting. 

Hlb: Students in a GSS-supported class will contribute a greater average number 
of comments than a class in a traditional class setting. 

Hlc: Relative to a traditional class setting, a GSS-supported class will have a 
higher percentage of students contribute at least one comment during class 
discussions. 

The theoretical support for the above three hypotheses is the parallel, simultaneous 

communication provided by GSS. This setting presents potentially superior conditions 

for student participation by reducing all forms of production blocking as well as air-time 

fragmentation. One of the tenets of cooperative learning is that students will participate 

given necessary and sufficient conditions. Therefore, we should expect participation to 

increase as the conditions for participation are improved and it is posited that a GSS-

supported classroom is more conducive to participating than a traditional classroom. 

3.2: Evaluation Apprehension 

H2: Students will experience less evaluation apprehension when participating in 
a GSS-supported class than a traditional class setting. 

The anonymity provided by a group support system will reduce the evaluation 

apprehension students feel during class discussions. Anonymous students may feel that 
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their ideas are being judged and not their self-identity making them less apprehensive 

about participation. 

33: Dominance 

H3: Student discussion taking place in a GSS-supported classroom will suffer 
less from dominance than student discussion in a traditional classroom setting. 

Group interaction can suffer from dominance caused by a few members of the group or a 

single member of the group. To allow for this, the hypothesis has been broken down 

further to account for both scenarios: 

H3a: The percentage of contributions attributable to the student who participates 
the most will be less in a GSS-supported classroom than in a traditional class 
setting. 

H3b: The percentage of contributions attributable to the four greatest 
participators will be less in a GSS-supported classroom than a traditional class 
setting. 

The reasoning for the above two hypotheses is that the parallel, simultaneous 

communication provided by GSS considerably reduces the ability of a single or small set 

of individuals to monopolize air-time. 

3.4: Free-Riding 

H4: Students in a GSS-supported classroom setting will report less free-riding 
than students in a traditional classroom setting. 
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If free-riding is defined as completely abstaining from participation, this hypothesis 

is identical \.o HI c. However, one could engage in free-riding after participating at the 

begirming of an activity and would therefore not be classified as a free-rider even though 

very little mental efifort was expended. Another problem with defining free-riding in 

terms of observable participation is that participation is relative to a student's ability and 

the productivity of one student engaging in free-riding may in fact be equal to another, 

less capable, student's maximum effort. Therefore, free-riding is defined as a self-

observed condition in which a student intentionally chooses to let others perform the 

work out of laziness or lack of motivation. 

The reasoning for this hypothesis, similar to the argument supporting the participating 

hypotheses, is that GSS provide an conditions conducive to participation. By reducing 

the cost of participating, lazy students may be more likely to engage. Also, a reduction in 

evaluation apprehension may provide apprehensive, but not necessarily lazy, students the 

environment necessary to join the process. The argtmient that anonymity reduces 

evaluation apprehension and therefore reduces free-riding must be considered in light of 

the fact that anonymity can also contribute to free-riding by providing an environment 

where free-riders go undetected and are therefore less influenced by encouragement to 

participate. The net effect of the two (reducing evaluation apprehension and making it 

easier to free-ride) has been shovra to result in a net reduction in free-riding (Shepherd, 
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Briggs, Reinig, Yen and Nunamaker, 1995-6). Self-reported free-riding should be 

reduced due to a lowered cost of participating and reduction in evaluation apprehension. 

3.5: Sucker Effect 

H5: Students will experience less of the sucker effect when participating in a 
GSS-supported class than a traditional class setting. 

The reasoning for this hypothesis is twofold. First, due to the anonymity of GSS, relative 

participation rates will be unknown making it more difficult for hardworking students to 

detect slackers. Second, the number of free-riders should be reduced for the reasons 

mentioned in the previous section regarding superior conditions for participation. It is 

reasonable to assume that a reduction in the number of free-riders should reduce the 

degree to which smdents feel taken advantage of by free-riders. Additionally, it is 

reasonable to assume that a reduction in the capability to detect free-riders should reduce 

the chances of experiencing the sucker effect. 

3.6: Production Blocking 

H6: Students will experience less production blocking when participating in a 
GSS-supported class than in a traditional class setting. 

The parallel, simultaneous communication infrastructure provided by GSS should reduce 

the production blocking students experience during class discussions. GSS allow 
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students to regulate the tradeoff of their own cognitive effort by switching between 

the process of assimilating other students' comments and creating their own. Parallel 

communication reduces attenuation and attention blocking because students do not have 

to wait for their turn to participate. Group memory eliminates concentration blocking 

because all of the electronic participation is captured and students are able to view it at 

their own pace. Students can focus on their own thoughts without fear of missing out on 

other students' ideas. 

3.7: Learning - Observed 

H7: Students in a GSS-supported class will be able to recall and apply concepts 
discussed in class better than students in a traditional classroom. 

The reasoning for this hypothesis is that the increased levels of participation provided by 

GSS will result in more testing and refining of students' mental models. This is 

illustrated in Figure 1 which shows the role of feedback in the development and testing of 

mental models. This superior cognitive development should manifest itself through 

better performances on questions regarding the material covered in the course. 

3.8: Learning - Self-Reported 

H8: Students in a GSS-supported class will report greater self-reported learning 
than students in a traditional classroom. 
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The reasoning for this hypothesis is the same as the previous hypothesis. That is, 

through increased levels of participation and feedback, students in the GSS-supported 

classroom should develop superior mental models and, consequently, perceive 

themselves to have learned more. 

3.9: Flaming and Buffoonery 

H9a: More instances of flaming will occur in the GSS-supported classroom than 
in the traditional classroom setting. 

H9b: More students will engage in flaming in the GSS-supported classroom than 
in the traditional classroom setting. 

H9c: More instances of buffoonery will occur in the GSS-supported classroom 
than in the traditional classroom setting. 

H9d: More students will engage in buffoonery in the GSS-supported classroom 
than in the traditional classroom setting. 

Both flaming and buffoonery are discussed together because the hypotheses are derived 

firom the theory regarding deindividuation. While deindividuation can elicit some 

positive behaviors (Ziller, 1964; Zimbardo, 1969), this dissertation will explore only 

flaming and buffoonery, both of which are assumed to be detrimental to group 

productivity. Flaming is defined as offensive communication. Communication is 

deemed to be offensive relative to the existing social norms. Thus, the definition of 

flaming for this dissertation is communication that would be considered offensive in the 
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traditional classroom setting. Buffoonery is defined as off-task behavior that may 

not necessarily be offensive, but is done for the purpose of amusing others or oneself. 

Since on-task humor such as making a whimsical analogy need not be counter

productive, the off-task requirement is placed on classifying buffoonery. In this way, 

buffoonery is identified as a humorous attempt to distract a group fi-om pursuing its 

objectives. 

The reasoning for this hypothesis is that the anonymity of GSS and the reduction of social 

context cues in electronic communication will minimize self-observation and concern for 

existing social norms (Figure 3). This can, in turn, result in feelings of deindividuation 

which can manifest behaviors such as flaming and buffoonery. In the traditional class, 

students will be identified which should heighten self-observation and concern for 

existing social norms. The combination of both inner and outward restraints (Zimbardo, 

1969) should substantially reduce any feelings of deindividuation and, consequently, 

reduce the manifestation of deindividuated behaviors. 

3.10: Affective Reward 

HIO: S tudents  wi l l  exper ience  a  higher  degree  o f  a f fec t ive  reward in  a  GSS-
supported class than a traditional class setting. 

The reasoning for this hypothesis is based on field observations in which groups 

evidencing low affective reward after electronically supported projects tended to be 
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comprised of high-powered, entrepreneurial, action-oriented peers, while groups 

displaying high affective reward after group support system interaction tended to be 

either hierarchically mixed or composed of low-key peers (Reinig, Briggs. Shepherd. 

Yen, Nimamaker, 1995). This suggests the possibility of a linear, inverse relationship 

between affective reward and management level due to the relative power losses and 

gains. Similarly, students in a GSS-supported class may experience a higher degree of 

affective reward because they feel an upskilling in their role as a student. This is 

analogous to field evidence suggesting that lower-level managers experience an 

"equalization effect" to their upper-management counterparts resulting in more affective 

reward. 
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CHAPTER 4: EXPERIMENTAL DESIGN AND PROCEDURE 

4.1: Overview of Design 

The hypotheses discussed m the previous section were tested by conducting two identical 

classes, held in consecutive semesters, in which one class operated in a traditional 

classroom setting and the other received GSS support when appropriate. This design was 

chosen because it offers a direct, longitudinal comparison of the benefits of GSS use in 

the classroom and compliments previous research done in the area. 

4.1.1: Previous Researcii Designs 

Previous designs include one-time usage of GSS technology (Briggs, Ramesh, Romano 

and Latimer, 1994-95), case studies (Brandt and Briggs, 1995; Brandt and Londsdale, 

1996; Walsh, Briggs, Ayoub, Vanderboom and Glynn, 1996), mixed treatment studies 

(Leidner and Fuller, 1996) and same-semester longitudinal comparisons (Alavi, 1994). 

One time usage studies, especially in GSS research, have at times come under criticism 

for suffering firom a novelty effect or Hawthorne effect. Additionally, it is not possible to 

establish the interdependence between the students that is critical to cooperative learning. 

The case studies (Brandt and Briggs, 1995) in the area have done an exceptional job of 

"proof of concept" with regards to implementing GSS in the classroom. However, this 

research did not focus on analyzing many of the benefits and problems associated with 
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GSS in the classroom such as specific breakdowns of participation and flaming rates. 

Studies that mix the treatment between and within groups throughout the semester are 

only able to make comparisons between the effects of different types of interaction. 

While findings regarding interaction effects may provide insight for administering GSS 

support, these studies can not be used to show the benefits of a GSS-supported classroom 

relative to a traditional classroom. Finally, the same-semester longitudinal comparisons 

can suffer firom students interacting with each other during the semester. This is reflected 

in Alavi's remarks regarding one such study and recommendations for improving 

research in the future: 

"One of the limitations of the study was that students from the treatment 
conditions (that is, students in the electronic classroom and those in the traditional 
classrooms) may have interacted with one another. Learning and student 
perceptions might have been influenced by these interactions. Future studies 
should attempt to reduce the potential impact of student interactions by 
administering the treatment during different semesters... (Alavi, 1994, p. 172)." 

4.1.2: Threat of Selection 

In light of the above comment and the preexisting case study research, it appeared that a 

longitudinal study comparing two sections of the same class would be the logical choice. 

Because the study is conducted over two semesters, the threat that the groups will interact 

is significantly reduced. Different campuses were not used despite Alavi's 

recommendation. Two groups firom the same campus are more likely to be similar than 

two groups from different campuses. This is important because the more similar the 
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students are between the two groups, the less internal validity is threatened due to 

selection. The threat of selection refers to the fact that causality may be attributable to 

differences between the two experimental groups and not the treatment itself (Cook and 

Campbell, 1979 ). The threat of selection is a necessary evil. One could use 

randomization and single-usage, but the results would not be generalizable to semester-

long real-world applications of the technology. A case study could be conducted but the 

opportunity to make direct comparisons to a baseline group would not be possible. Thus, 

the only proactive measure against selection is to use students from the same population 

to comprise the two groups. Ideally, one could lessen the threat of selection by repeating 

the experiment over multiple semesters and continuing to choose groups from the same 

population. An important step in convincing skeptics that selection was not the cause is 

comparing group characteristics to ensure the groups were similar enough to draw 

meaningfiil conclusions about the differences between them. 

4.2: Participants 

The participants in the study were students in the Honors section of the introductory MIS 

course offered in Fall, 1995 and Spring, 1996 at the University of Arizona. The Fall, 

1995 section had 23 students comprised of 8 females and 15 males. The Spring, 1996 

section had 22 students comprised of 9 females and 13 males. Two of the female 

students withdrew from the Spring, 1996 section half-way through the semester. Both 
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sections were similar with respect to age with the exception of one male student age 

26 in the Fall, 1995 section and one female student age 39 in the Spring, 1996 section. 

All other students were from 18-21 years of age. One student in the Spring, 1996 section 

was eru^olled but only came to the first two weeks of class and was not counted as one of 

the students in the Spring semester. 

4.3: Tasks 

Selecting an appropriate task was one of the most difficult challenges facing this study. 

An appropriate task must be relevant to the course, instill vested interest in the students 

and meet all the assumptions of cooperative learning. Using group building tasks such as 

"Lost on the Moon" (Brightman, 1988), which requires students to decide which of a 

number of items are most important for moon survival, satisfy the assumptions of 

cooperative leaning but fail to provide a vested interest for the students. More 

importantly, for this study to be externally valid and generalizable to other classroom 

situations, the tasks can not be contrived (like the "Lost on the Moon" task) but instead 

must serve as a means to accomplishing the objectives of the class. If these objectives are 

better achieved when using GSS technology, implementing the technology will serve as a 

catalyst to achieve objectives in other courses. 
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The tasks used in this study are eight ethical scenarios addressing different topics in 

MIS such as software piracy, database marketing, expert systems and e-mail privacy 

(Weiss, 1990). These tasks are recommended by the authors of the course text (Laudon, 

Traver and Laudon, 1994) to help students learn about the ethical issues facing 

information technology and how to identify the critical issues involved. The eight tasks 

used as a basis of comparison between the two classes appear in Appendix A in the exact 

form they were presented to the students. All of the scenarios were taken verbatim out of 

Weiss (1990) with the exception of the fifth task entitled "University Student: Offering 

Limited Access To Pornographic Images*." In its original form the scenario was centered 

around a pornographic questionnaire but was modified to pornographic images so as to be 

more current with present-day ethical dilemmas. 

It is reasonable to assume students will tend to feel a vested interest in completing these 

tasks because the scenarios, with the exception of the first one, are all plausible situations 

the students may find themselves in. It is highly unlikely students will ever find 

themselves lost on the moon, but they must already confront scenarios such as email 

monitoring. 

One of the key assumptions for cooperative learning is that students have prior 

knowledge they can contribute (Leidner and Jarvenpaa, 1995). This assumption is 

satisfied with these tasks because each student already has some preexisting mental 



70 

models of concepts such as stealing, privacy and the technology involved. The 

challenge is to examine existing mental models of ethics and technology and assimilate 

the two. This is a highly complex process and is greatly benefited by sharing ideas with 

other students and receiving feedback. By using the eight scenarios appearing in 

Appendix A, the study's tasks were relevant to the course, instilled vested interest, and 

satisfied the assumptions of cooperative learning. 

4.4: Treatment 

The treatment in this study was administered by providing the Spring, 1996 section GSS-

support when grappling with the eight ethical scenarios. The specifics on how the classes 

addressed the scenarios are discussed in the following section. The group support system 

used was GroupSystems developed by Ventana Corporation. The OSS-supported 

classroom that was used is shown in Figure 5. 
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Figure 5: GSS-Supported Classroom 

The room consists of 24 IBM PS/2 Model 50's, each with 1MB RAM and a 20MB hard 

drive. Two additional workstations serve as the facilitator's consoles. These 

workstations consist of a Model 70 and a Model 80, with 2MB RAM each and 120MB 

and 70MB haid drives. The workstations are networked with the PCs via an IBM Token 

Ring running Novell NetWare (Nunamaker, 1992). 
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A group support system consists of a variety of applications rather than a single piece 

of software; an appropriate analogy would be to compare a GSS to a set of tools rather 

than a single hammer. GroupSystems , in particular, consists of a variety of tools 

including Electronic Brainstorming, Topic Commentor, Group Outliner, Issue Analyzer, 

Group Writer, Vote Selection, Alternative Evaluator and Stakeholder Identification 

(Nunamaker, Dennis, Valacich, Vogel and George, 1991). After using Electronic 

Brainstorming (EBS), Topic Commentator, Issue Analyzer and Vote Selection in pilot 

studies, it was determined that using EBS alone was optimal. This avoided transition 

between tools and provided all the support the tasks required. EBS is a tool that permits 

both idea generation and evaluation (Dennis, Valacich and Nunamaker, 1990). In EBS, 

the facilitator creates a file containing a statement to direct discussion and then sends a 

copy to each participant. Participants then append initial comments to their file and send 

it back out on the network where it is received at random by another participant. 

Participants then respond by agreeing, disagreeing, expanding on the line of discussion or 

even presenting a new stream-of-thought all together. This allows for a variety of 

discussion streams to be pursued simultaneously. 

4.5: Procedure 

The Fall, 1995 class served as the control group and the Spring, 1996 class served as the 

treatment group. All aspects of the course were as similar as possible throughout both 
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semesters with the exception of the discussion of the eight ethical scenarios. The 

same teacher taught both sections and was able to maintain consistency having taught the 

course nine times previously. The sections were identical with respect to the course 

syllabus, assignments, lectures and exams. With the exception of the eight scenarios for 

the treatment group, both classes were held in similar classrooms in the same building. 

The Fall, 1995 section was at 2 PM and the Spring, 1996 section was held at 11 AM both 

on Tuesdays and Thursdays. 

4.5.1: Scenarios 

The scenarios were discussed on eight separate class periods throughout the semester. 

Scenarios were scheduled to coincide with topics covered in class. For example, the 

second scenario deals with email monitoring and it was discussed the week after students 

set up their email accounts and joined the class email distribution list. Another example 

is the scenario regarding database marketing which was discussed the week following a 

lecture on relational databases. Forty-five minutes was allocated to complete a scenario, 

the same amount of time for both groups. 

The instructor handed out copies of the scenario (Appendix A) to each student and then 

read the scenario aloud to the class, asking the class if any clarification questions were 

necessary. Both classes asked questions regarding the scenarios entitled "Computer 

Hacker ('Breaker'): Accessing Commercial Computer Services" and "Software 



Developer: Encroaching on a Consultant's Business With an Expert System 

Application." These two scenarios, unlike the others, are slightly ambiguous. In the 

"Computer Hacker ('Breaker'): Accessing Commercial Computer Services" scenario, 

students had questions regarding what level of software he used and what level he just 

observed. In the "Sofbvare Developer: Encroaching on a Consiiltant's Business With an 

Expert System Application" scenario, students had some difficulty separating the 

software developer from the expert in the scenario. After offering clarifications on the 

scenario, the task progressed in a similar fashion as those not requiring clarification 

questions. 

It was at this point that the treatment group differed from the control group. The control 

group engaged in a 20 minute discussion that was managed by the instructor calling on a 

student who had raised his/her hand to comment. The treatment group was located in the 

GSS-supported classroom (Figure 5) and the 20 minute discussion began by sending out 

the initial EBS files over the network. Students were directed to discuss the actions of the 

character in the scenario and determine if his or her actions were unethical or not 

unethical. All 8 scenarios for both classes ran at least 20 minutes with some exceeding 

20 minutes by one minute. The treatment group discussions consisted of both oral and 

written communication. Occasionally the control group would need prompting such as 

"August, what do you think of that?" in order to last a full 20 minutes. The treatment 
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group was self-sustaining and did not require individual student prompting to 

continue discussion. 

In order to make the students individually accountable, an in-class writing assignment 

followed every discussion requiring students to either defend the actions of the character 

as ethical or condemn the actions as unethical. Students were assigned a position at 

random to motivate them to seek out and expand upon both sides of the debate. The 

individual in-class writing assignments for the Spring, 1996 class appear in Appendix B. 

These writing assigrunents are identical to the Fall, 1995 class except "Spring, 1996" is 

replaced by "Fall, 1995." Students were given ten minutes to complete each assignment. 

4.5.2: Data Collection 

Both student self-perceptions and observable participation were collected to test the 

hypotheses. A questionnaire was given immediately after the scenario discussions and 

prior to the in-class writing assignments. Five minutes was allocated for its completion. 

The constructs measured by the questionnaire and the individual items appear in Table 1. 

Participants' oral responses were taped in both groups and written responses were 

collected from system log files for the treatment group. Every class, except for exam 

periods, was recorded so that the students were accustomed to the presence of a tape 

recorder. Each scenzirio discussion was transcribed. Students were identified by calling 
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on each student by name. All student comments were recorded as participation 

comments. Statements made by the instructor to acknowledge a student with his/her 

hand raised such as "Yes, Don" were not counted as participation. Also, unintelligible 

remarks and verbal ticks such as "ya know" were not included when transcribing 

participation (Siegel, Vitaly, Dubrovsky, Kiesler and McGuire, 1986). However, all 

other instructor comments such as answers to clarification questions or posing questions 

to the class in general to ignite discussion were counted. 

Special care was taken to track individual participation and still honor anonymity in the 

GSS-supported classroom. To do this, the instructor noted which station each student sat 

at in the GSS-supported classroom for each of the eight tasks. He then coded each name 

from 1 to 22 at random and gave a fellow researcher both the coded names and logfiles. 

The assisting researcher broke down the logfiles according to each of the coded 

participants and then scrambled the participant codes again before returning the data to 

the author. By following this method, neither the instructor nor any cooperating 

researchers were able to identify the originator of anonymous comments. 

The last question on the final exam was used to test the retention and application of 

mental models developed by exploring the ethical scenarios. Students were asked to 

apply each of the five ethical principles covered in both the lecture and the text to one of 

the scenarios. The students were told they would have to know the five ethical principles 
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but not that they would have to apply them to the scenarios. In this way, it could be 

deteraiined to what degree students retained the experience of discussing the scenarios 

and were able to apply the principles to the scenarios. The last question of the final exam 

is presented in Appendix C. 
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Table 1: Questionnaire Constructs and Individual Items 

Item and corresponding anchors for a 7 point Likert-type scale 
arl The process we used was... (extremely fulfilling / extremely 

unfulfilling) 
ar2 This was a boring session, (strongly agree / strongly disagree) 
ar3 We really accomplished something here today, (strongly disagree / 

strongly agree) 
ar4 It felt like we won. (strongly agree / strongly disagree) 
ar5 I did NOT enjoy myself, (strongly disagree / strongly agree) 
evl The members of my work group view my ideas as... (not at all valuable 

/ highly valuable) 
ev2 In regards to offering contributions to the discussion, I was... (very 

apprehensive / not at all apprehensive) 
ev3 There were times when I refrained from participating because I felt 

others might not accept my ideas, (strongly disagree / strongly agree) 
fint This is the kind of meeting format that motivates me to think and leam. 

(strongly disagree / strongly agree) 
frl To be honest, I just took it easy and let the other members of the group 

do most of the discussing, (strongly disagree / strongly agree) 
fr2 How satisfied are you with your own performance on this task? (very 

dissatisfied / very satisfied) 
fr3 How much do you feel you participated in idea generation? (not much 

at all / a lot) 
gel To what extent are the people in this work group helpful to you in 

getting the job done? (not at all helpful / very helpful) 
gc2 To what extent do you trust the members of this work group? (a great 

deal of trust / no trust at all) 
gc3 To what extent do you look forward to being with this work group? 

(not at all / a great deal) 
Irl Increased understanding of basic concepts, (strongly agree / strongly 

disagree) 
lr2 Learned factual material, (strongly agree / strongly disagree) 
lr3 Learned to identify central issues, (strongly agr^V strongly disagree) 
pbl When 1 thought of an idea, I... (could express it immediately / had to 

wait to express it) 
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Table 1 Continued: Questionnaire Constructs and Individual Items 

pb2 Did you express your ideas ... (soon after you thought of them / after 
waiting a while) 

pb3 I got my ideas out as soon as they occurred to me. (strongly agree / 
strongly disagree) 

sel In today's discussion, I felt as though others took advantage of the fact 
that I am willing to participate and did not participate themselves, 
(strongly agree/ strongly disagree) 

se2 I had to do more than my fair share of the discussion because others 
were not willing to participate, (strongly disagree / strongly agree) 

se3 Certain members of the group do not participate as much as they 
should have (strongly disagree / strongly agree) 

vil I plan on pursuing this topic ftirther on my own. (strongly agree / 
strongly disagree) 

vi2 I would describe today's task, in relation with my own life, as ... 
(highly relevant / not at all relevant) 

ar = Affective Reward ev = Evaluation Apprehension 
fmt = Learning Format fr = Free-Riding 
gc = Group Coiiesion Ir = Self-Reported Learning 
pb = Production Blocking se = Sucker Effect 
vi = Vested Interest 
Note: Items on questionnaire were scrambled. 
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CHAPTERS: ANALYSIS AND RESULTS 

5.1: Preparing Items for the Questionnaire 

Table 1 lists the various constructs represented on the questionnaire completed by the 

students after each of the scenario discussions. Of these, evaluation apprehension, free-

riding, production blocking, affective reward and the sucker effect are necessary to test 

the hypotheses presented in Chapter Three. Whenever possible, previously validated 

items were chosen specifically from the GSS literature. 

5.1.1: Evaluation Apprehension, Free-Riding, Production Blocking, Self-Reported 
Learning 

All three of the production blocking questions and the second and third free-riding 

questions were taken verbatim from a smdy that used undergraduates to explore the 

productivity benefits of GSS in idea generation activities (Dennis, 1991). The first free-

riding item was added to increase reliability because Dennis had only two items on his 

survey (1991). The three evaluation apprehension items were taken from a survey used in 

a study examining the use of GSS technology to teach intellectual property issues and 

systems analysis and design to undergraduate students (Reinig, Briggs, Brandt and 

Nunamaker, 1996). The self-reported learning items were taken verbatim from a 
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previous study using GSS at the graduate level to teach systems analysis and design 

(Alavi, 1994). 

5.1.2: Sucker Effect 

Although the sucker effect is a serious obstacle to productivity for student work groups 

(Kerr, 1983), no previous research was found that had explored its role in the use of GSS 

technology. For this reason, these three items were written by the author and were not 

available in a previously validated form. 

5.1.3: Affective Reward 

Only recently has affective reward been identified as playing a potentially critical role in 

the adoption of GSS technology (Reinig, Briggs, Shepherd, Yen and Nunamaker, 1995). 

Since no prior research was found examining affective reward in the classroom and very 

little was found regarding the construct's role in GSS technology, an instrument was 

developed and validated to provide items for this study's questioimaire. 

According to Edwards (1957), the first step in attitude scale construction is to obtain 

statements that represent the universe of interest in a particular test. He defines 

statements as "... anything that is said about a psychological object (Edwards, 1957, 

p. 10)." A number of GSS facilitators were interviewed and participants were observed to 

collect statements that accompany displays of high affective reward. The statements were 
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then paraphrased into 28 affective reward questionnaire items. This affective reward 

questionnaire is separate from Table 1 and represents a questiormaire used to generate the 

five affective reward items included in Table 1. Some of the items were paraphrased to 

the reverse of users' quotes. For example, several users said things like, "We won," or 

"That felt like a win." Those items were paraphrased into "It felt like we won 

(agree/disagree) and "It felt like we lost" (agree/disagree). This was done to include both 

statements that express favorable feelings about affective reward that would be responded 

to positively by users experiencing affective reward, and statements expressing 

unfavorable feelings about affective reward that would be responded to positively by 

users with low or negative affective reward (Edwards, 1957). 

Twenty of the items were fi-amed as Likert scales and the other 8 items as 7-point 

semantic anchor differentials. The Likert scale questions were framed with either 

"Strongly Agree" and "Strongly Disagree" on the left-hand side. Half of the questions 

were written so that high affective reward corresponded with a high score and half such 

that high affective reward corresponded with a low score. Some of the questions were 

asked in a positive tone (i.e. "It felt like we won") and others in a negative tone (i.e. "It 

felt like we lost"). The directionality and tone of the questions were approximately 

balanced across the instrument. 
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Two data sets were collected to validate the preliminary affective reward instrument: 

the first to test which of the items appeared to be measuring the affective reward 

construct; the second data set to test whether the first results were consistent with a 

different sample. The first data set was collected from 175 participants. A preliminary 

examination of correlations between pairs of items showed that one specific item was not 

significantly correlated with any other. The question was determined to be ambiguous 

and dropped from subsequent analysis. The value of Cronbach's alpha, an index of 

internal consistency, for the remaining 27 items was 0.93. An iterated principal factor 

analysis, without rotation, was conducted on the 27 items using squared multiple 

correlation coefficients for initial communality estimates. A scree-plot of the eigenvalues 

from the first data set suggests that the data are unidimensional and that affective reward 

can be represented by a single factor (Figure 6). Of the 27 items, 20 loaded heavily (0.5 

or better) on the first factor (Table 2) and no item had a load of 0.5 or more on any other 

factor. 

The same factor analysis was conducted on a second set of data collected from 114 

participants. The value of Alpha for the same 27 items was 0.93. The scree-plot was 

nearly identical to that of the first data set. Twenty of the 27 items loaded heavily on the 

first factor with no item having a loading of 0.5 or more on any other factor (Table 2). Of 

these, 16 were items that had loaded heavily in the analysis of the first data set. 
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Figure 6: Scree Plot of Factor Analysis on First Data Set 

A third factor analysis was run on the combined data from both sets. This analysis 

confirmed that these 16 items loaded heavily on the same factor, and on no other factor 

(Table 2). The Cronbach's alpha for the group of 16 items was 0.92. All 16 items 

significantly correlated with each of the remaining 15 items (p<0.0001). Therefore, it was 

concluded that all 16 items measured components of the same construct and that it is 

appropriate to combine them into a single affective reward scale. 
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Table 2: Principal Factor Analysis Loadings 
for the first Factor. 

Item Data Set I Data Set 2 Combined 
(N=175) (N=114) 

c^ 00 (
N
 

II 

XI Wiiiiiii 0541 0536 

X3 0.677 0-744 0.694 

X4 0.511 0.679 0.574 

X5 0.316 0.163 0.257 

mm  ̂0.549 0.680 0.599 
X7 0.429 0.457 0.435 

X8 0.215 0.190 0.206 
xmrn 0.699 0547 0.636 
XIO 0.618 0.485 0.561 

XII 0.482 0.547 0.502 

XI2 0.441 0.642 0.502 

XB 0.644 0.660 

X14 mmmmm 0.811 
xis mmmSmS Siiiiiii 0.632 

X16 mmmsM 0.711 0.590 

X17 0.755 0-668 0.719 
X18 0.552 0.445 0512 

XI9 0372 0.669 0.607 

X20 0.737 0.810 0.767 

X21 mmmmm 0.746 0.707 

X22 mmsims 0.645 0.680 

X23 0.432 0.720 0.534 

X24 0-665 0.738 0.686 

X25 0.719 0522 0.642 

X26 0.405 0.500 0.437 

X27 0.667 0.457 0.575 

X28 0.624 0.357 0515 
Note: Gray items had loadings of 0.5 or greater 
across all data sets. 
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For the instrument to be an effective measure of affective reward, its measures 

should converge with other measures of affective reward. For example, participants who 

express a high degree of affective reward in an open-ended question should also score 

Iiigh on the instrument, while those who express a low degree of affective reward should 

score low on the instrument. The extent to which measures correlate provides evidence 

of convergent validity (Baroudi and Orlikowski, 1988). An open-ended question attached 

to the original questionnaire was used to provide an alternative measure of affective 

reward. The question asked "Is there anything else you would like to tell us about your 

experience?" Participants who specifically expressed high affective reward were then 

distinguished from those who expressed low affective reward. Participants who 

expressed neither or both were excluded from the comparison. Examples of written 

participant responses of affective reward included "This was a very stimulating and 

interesting way of solving problems. I think this is how it should be in the future. Great 

job!" and "The process was excellent. We were shipping out ideas that seem to be useful 

for problem solving techniques. 1 really think we did a great job as a team." The 

following is an example of a participant's written response expressing a loss of affective 

reward: "It makes the participants who would be of a high standing feel like very low 

level production workers, which would, in turn, possibly stifle creativity." A t-test 

revealed the affective reward scores for positive (n=90, mean=92.58) and negative (n=l7, 

mean=68.35) groups were significantly different (t(105)=7.896, p<0.0001). Thus, the 
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affective reward instrument possesses convergent validity in that it is in agreement 

with the measure provided by open-ended questioning. 

Although having a large number of items increases the reliability of an instrument (Cook 

and Campbell, 1979), a survey of 16 items (Table 2) is too long since its administration 

follows the scenario discussions and its inclusion, in addition to the items in Table 1, 

would unfairly delay the in-class writing assignments. Thus, five items were selected 

firom the affective reward questionnaire to be included with the other items listed in Table 

1. The selection of these five items was based on four criteria. The first was that the 

questions had to be non task-specific. Some of the questions in the 16 item instrument 

dealt specifically with problem solving. The ethical scenarios are more centered on 

exploring issues than solving problems per se. Items that tended to have high internal 

consistency, high variances and high loadings were chosen for the questionnaire. The 

five items chosen firom the affective reward survey evaluated in Table 2 appear in Table 

1. The five affective reward items have a Cronbach's alpha of 0.81 and the sum of these 

five items significantly correlated with the sum of the 16 item affective reward instrument 

on the combined affective reward data set (r=0.93, p<0.0001). For the complete 16 item 

instrument and initial findings regarding the first affective reward study, see Reinig, 

Briggs. Shepherd, Yen and Nunamaker, 1995-96 for a more thorough discussion of the 

above data. 
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5.2: Validating the Questionnaire 

In order to use the data from the questionnaire for hypothesis testing, it must be shown 

that the instrument does, in fact, measure the constructs as it was designed. Prior to 

conducting a factor analysis on a combined data set of all eight scenarios, it must be 

shown that the same factor structtire is maintained throughout all eight tasks. An iterated 

factor analysis, with equamax rotation was conducted on the data for each task (Table 3, 

4, 5, 6, 7, 8, 9, 10) as well as on the combined data set of all tasks (Table 11). Squared 

multiple correlation coefficients were used for initial communality estimates. An 

equamax rotation is an orthogonal rotation that works to achieve a compromise between 

quartimax and varimax rotations. That is, the objective of the equamax rotation is to 

simplify both rows and columns (Hair, Anderson, Tatham and Black, 1995). For each 

task, the data from both the control and treatment group was used. An item is considered 

to have loaded heavily on a factor if the factor loading is equal to or greater than 0.45. 

5.2.1: Measuring Evaluation Apprehension 

The three items measuring evaluation apprehension (evl, ev2, ev3 from Table 1) did not 

load together on a single factor for any of the eight tasks (Tables 3,4, 5,6, 7, 8, 9, 10). 

Item evl loaded on a factor for tasks one, two, three, four, six and seven (Tables 3,4, 5, 

6. 8 9). Item ev2 loaded on a factor for tasks 2, 3, 5 and 6 (Tables 4, 5, 7, 8). Item ev3 

loaded on a factor for tasks 2, 3, 5,6 and 7 (Tables 4, 5, 7, 8, 9). None of the three items 
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loaded on any of the factors presented from the combined data set (Table 11). As 

seen by the inconsistent patterns of loadings on all the tasks, uo common factor structure 

existed for these items and, consequently, no measure of evaluation apprehension was 

achieved. Therefore, hypothesis 3 could not be tested because the questionnaire failed to 

provide a valid measure of evaluation apprehension. 

5.2.2: Measuring Free-Riding 

The three items measuring free-riding (frl, fr2, fr3 from Table 1) loaded together on the 

same factor for tasks 2, 3,6, 7 and 8 (Tables 4, 5, 8,9, 10). Additionally, items fr2 and 

fr3 loaded together on the same factor for task 1 (Table 3) and items frl and fr3 loaded 

together on the same factor for task 4 (Table 6). This provided evidence that a similar 

factor structure existed throughout all tasks for the measurement of free-riding. The three 

items loaded together on a single factor, and no other, using the combined data set and no 

other item loaded highly on that factor (Table 11). Consequently, the sum of the three 

items can be used to represent free-riding for the purposes of hypothesis testing. 

5.2.3: Measuring the Sucker Effect 

The three items measuring the sucker effect (sel, se2, se3 from Table 1) loaded together 

on a common factor for tasks 2, 3,4, 5 and 8 (Tables 4, 5, 6, 7, 10). Additionally, items 

sel and se2 loaded together on the same factor for tasks 1 and 6 (Tables 3, 8) and items 
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se2 and se3 loaded together for task 7 (Table 9). This provided evidence that a 

similar factor structure existed throughout most tasks for the measurement of the sucker 

effect. The three items loaded together on a single factor, and no other, using the 

combined data set. None of the three sucker effect items loaded highly on any other 

factor of the combined data set (Table 11). Therefore, the sum of the three items can be 

used to represent the sucker effect for the purposes of hypotheses testing. 

5.2.4: Measuring Production Bloctdng 

The three items measuring production blocking (pbl, pb2, pb3 from Table 1) loaded 

together on the same factor for all tasks (Tables 3,4,5,6, 7, 8, 9,10). The three items 

loaded together on a single factor for the combined data set and no other item loaded 

highly on that factor (Table 11). Consequently, the sum of the three items can be used to 

represent production blocking for the purposes of hypothesis testing. 

5.2.5: Measuring Self-Reported Learning 

The three items measuring self-reported learning (Inl, ln2, ln3 from Table 1) loaded 

together on the same factor for tasks 1, 3,4, 5, 7 and 8 (Tables 3, 5, 6, 7, 9, 10) both hil 

and ln2 loaded on the same factor for task 2 (Table 4). The three items loaded together 

on a single factor for the combined data set and no other item loaded highly on that factor 
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(Table 11). Consequently, the sum of the three items can be used to represent self-

reported learning for the purposes of hypothesis testing. 

5.2.6: Measuring Affective Reward 

Of the five items used to measure affective reward, a subset of three were determined to 

be the best representation of the construct after examining the factor loadings. The three 

items include ar2, ar3 and ar5 fi-om Table 1. These three load together on the same factor 

for tasks 1, 4, 6, 7, 8 (Tables 3.6, 8,9,10) and ar2 and ar5 loaded together for tasks 3 and 

5 (Tables 5, 7). On the combined data set, the three items loaded together on a single 

factor with no other items loading on that factor (Table 11). Consequently, the sum of the 

three items can be used to represent affective reward for the purposes of hypothesis 

testing. 

Although the constructs discussed in the above sections appear to be represented by a 

consistent factor structure, further analysis should be performed using multidimensional 

scaling and cluster analysis to show the two treatment groups follow a similar factor 

structure within and across all of the tasks. 
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Table 3: Principal Factor Analysis with Equamax Rotation on Data 
From Task 1. 

Factor 1 
(3.35) 

Factor 2 
(2.96) 

Factor 3 
(2.62) 

Factor 4 
(2.41) 

Factor 5 
(2.14) 

Factor 6 
(2.01) 

Factor 7 
(1.78) 

arl 0.216 0.500 0.482 0.243 0.282 -0.147 -0.042 
ar2 -0.045 0.587 -0.135 0.559 0.386 -0.079 0.125 
ar3 0.416 0.587 0.219 0.502 0.073 0.002 0.048 

ar4 0.082 0.003 0.614 0.043 0.163 0.069 0.079 

arS 0.192 0.808 0.140 0.220 0.067 -0.139 0.143 
evl -0.060 0.046 -0.120 0.219 0.957 0.187 0.025 
ev2 0.242 0.091 -0.136 0.198 -0.084 -0.350 -0.038 
ev3 0.635 0.052 0.030 0.025 -0.042 -0.116 0.099 
fint -0.135 0.153 0.071 0.792 0.199 -0.002 0.017 
frl 0.316 0.151 0.283 0.462 0.226 -0.362 -0.252 

0.486 0.426 0.042 0.228 0.113 0.080 
0.591 0.375 0.110 0.369 0.187 -0.209 -0.272 

gel 0.132 0.023 0.200 0.055 0.645 -0.066 0.096 
gc2 0.505 0.207 0.421 -0.124 0.267 0.016 0.082 
gc3 -0.125 0.574 0.362 0.104 0.416 0.079 0.391 

Iftl 0.102 -0.213 0.534 0.468 0.043 -0.011 0.200 
0.009 0.175 0.827 0.222 0.013 -0.110 0.019 

-0.074 0.026 0.459 0.539 0.093 0.082 0.428 
pbl 0.64i 0.196 0.120 0.005 0.184 -0.151 -0.078 
pb2 0.762 0.130 -0.045 0.025 0.194 -0.282 -0.214 
pb3 0.752 0.341 0.146 0.106 -0.008 -0.118 -0.238 

S&I-5 -0.035 0.064 -0.033 0.010 -0.095 0.934 -0.164 
-0.043 0.004 -0.013 0.060 0.130 0.689 0.238 

$e3;# 0.192 -0.367 -0.093 -0.003 0.259 -0.040 
vil -0.045 -0.007 0.263 0.038 0.195 -0.078 0.564 
vi2 0.080 0.192 -0.122 0.063 -0.011 0.174 0.681 
Note: Eigenva ues for each factor are includec in parentheses. 
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Table 4: Principal Factor Analysis with Equamax Rotation on Data 
From Task 2. 

Itm Factor 1 
(3.82) 

Factor 2 
(2.54) 

Factor 3 
(2.35) 

Factor 4 
(2.34) 

Factor 5 
(2.23) 

Factor 6 
(1.96) 

arl -0.036 0.692 0.195 0.232 0.137 0.289 
ar2 -0.138 0.163 -0.068 0.115 0.201 wmmiu 
ar3 -0.037 0-465 . 0.120 0.321 0.124 0.399 
ar4 0.181 -0.135 0.303 0-692 0.095 0.102 
ar5 0.161 0.144 0.105 -0.003 OMmm§ 0.343 
evi 0.164 0.375 0.120 0.631 0.008 -0.028 
ev2 0.481 -0.052 0.165 -0.020 0.029 0.084 
ev3 0.414 0.456 0.259 0.121 0.435 -0.268 
fmt 0.061 0.082 0.365 0.005 0.277 0.536 
frl 0.105 -0.119 0.026 -0.188 0.009 
fr2 0.553 -0.158 0.250 -0.155 0.303 
fr3 0.792 0.157 0.096 0.430 -0.054 0.068 
gel -0.205 0.599 0.129 0.233 0.117 0.096 
gc2 0.029 0.603 0.163 0.032 -0.070 0.144 
gc3 0.089 0-496 0.130 -0.150 0.394 0.349 

lal 0.041 0.020 -0.315 0.519 0.404 0.402 
In2 -0.021 0.280 -0.240 0.629 0.297 0.124 
ln3 0.071 0.278 -0.284 0.300 0.408 0-559 
pbl 0-777 -0.078 0.236 0.087 -0.003 -0.016 
pb2 0.885 -0.052 -0.030 0.009 0.210 -0.112 
pb3 0.682 -0.037 -0.066 0.133 0.244 -0.003 
sel 0.068 0.184 0.678 -0.003 0.055 -0.033 
se2 -0.230 0.257 0.691 0.160 0.159 -0.062 

••;se3-|f 0.216 0.338 0.543 -0.027 -0.087 0.341 
vil -0.159 0.032 0.162 0.308 0.486 0.194 
vi2 0.033 -0.043 -0.017 0.205 0.805 0.266 
Note: Eigenvalues for each: actor are included in parentheses. 



Table 5: Principal Factor Analysis with Equamax Rotation 
on Data From Task 3. 

Itm Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 
(3.86) (2.21) (3.15) (3.03) (2.61) 

arl 0.227 0.515 0.346 0.091 -0.174 
ar2 0.634111111 0.110 0.308 0.415 -0.039 
ar3 0.296 iMSiiiil 0.096 0.540 -0.018 
ar4 0.082 0.264 -0.148 -0.034 

ar5 o.emms 0.243 0.160 0.470 -0.147 
evl 0.142 0.675 0.141 -0.030 0.240 
ev2 -0.102 -0.066 -0.023 0.049 0.449 
ev3 0.060 0.152 0.433 0.141 
fint 0.166 -0.235 0.115 0.391 

frl 0.260 -0.048 0.543 -0.058 0516 
fr2 -0.023 0.064 0.351 0.213 0.806 
fr3 -0.024 0.142 0.350 0.178 0.866 
gel 0.209 0.751 0.024 0.309 0.076 
gc2 0.173 0.625 0.129 0.153 -0.220 
gc3 0.368 0.587 -0.023 0.305 -0.075 

Inl 0.91 i 0.235 -0.148 0.051 0.047 

ln2 0.819 0.161 0.167 -0.031 0.253 

ln3 0.71 i 0.217 0.089 0.205 -0.052 
pbl -0.129 -0.016 0.715 0.126 0.172 
pb2 0.197 -0.042 0.730 0.287 0.195 
pb3 0.303 0.102 0.689 0.002 0.387 
sel 0.043 0.085 -0.211 0.871 0.198 

0.077 0.378 0.029 0.721 0.068 
se3 -0.030 -0.031 0.139 0567 0.117 
vil 0.423 0.225 0.139 0.036 -0.195 
vi2 0.454 0.245 0.119 -0.091 -0.107 
Note: Eigenvalues for each factor are included in parentheses. 
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Table 6: Principal Factor Analysis with Equamax Rotation on Data 
From Task 4. 

Itm Factor 1 
(3.41) 

Factor 2 
(3.02) 

Factor 3 
(3.00) 

Factor 4 
(2.89) 

Factor 5 
(2.30) 

Factor 6 
(1.83) 

0.104 0.648 0.356 0.266 -0.001 0.177 

ar2 0.050 0.458 0.066 OJll 0.176 0.089 
ar3 0.046 0.448 0.040 0.580 -0.046 -0.066 

ar4 0.110 0.144 0.414 -0.111 -0.222 0.225 
arS 0.187 0.344 0.086 0.709 0.279 0.166 

evl 0.037 0.102 -0.097 -0.027 -0.005 
: ev2 0.578 0.332 -0.204 0.083 0.026 0.061 
ev3 0.639 0.146 -0.179 0.046 0.332 0.325 
fint 0.057 0.405 0.463 0.256 0.342 -0.275 

fri OJOl 0.166 0.183 0.134 -0.200 0.261 
fr2 0.279 -0.156 0.185 -0.007 0.151 0.368 
fir3 0,517 0.267 0.022 0.089 -0.028 0.558 
gel 0.092 0.769 0.162 0.140 0.036 0.288 
gc2 0.304 0.594 0.542 0.086 0.131 -0.180 
gc3 0.125 0.610 0.198 0.308 0.374 -0.007 

i Inl -0.087 0.223 0.772 0.314 -0.024 -0.151 

!n2 0.125 0.029 0J81 0.215 0.074 0.157 

in3 0.065 0.315 0.614 0.450 0.183 -0.133 
pbl 0.738 -0.194 0.084 -0.031 0.213 0.149 
pb2 a.787 0.135 0.249 0.041 -0.201 0.222 
pb3 0.637 0.243 0.379 0.011 -0.078 0.076 
sei -0.088 -0.086 -0.005 -0.120 0.738 0.205 
se2 0.158 0.080 0.041 0.074 0.789 -0.035 

>ise3^;;¥ -0.088 0.138 0.003 0.073 0.587 -0.075 
vil -0.031 -0.044 0.121 ; 0.655 -0.154 0.003 
vi2 0.008 0.041 0.374 0.653 0.120 -0.154 
Note: Eigenvalues for each; actor are included in parentheses. 



Table 7: Principal Factor Analysis with Equamax Rotation on Data 
From Tasks. 

Itm Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 
(3.06) (3.04) (2.94) (2.71) (2.48) (2.13) 

arl 0.476 0.459 0.249 -0.053 0.152 0.240 

ar2 0.166 0.276 -0.133 0.035 0.166 

ar3 0.303 msmmi 0.301 -0.018 0.440 -0.112 
ar4 0.338 -0.033 0.212 -0.198 0.309 0.420 

arS 0.193 0.201 0.104 0.335 0.292 
evl 0.342 0.317 0.058 0.193 0.381 0.206 
ev2 mxm 0.027 -0.009 0.281 0.181 0.051 
ev3 0.369 -0.037 0.442 0.561 0.227 -0.049 
fint 0.138 0.192 0.244 0.151 0.435 0.476 
frl 0.325 0.276 0.250 -0.096 0.381 0.307 
fr2 0.065 0.034 0.009 0.027 0.997 0.018 

0.357 0.220 0.215 0.139 0.353 0.347 
gel -0.074 0,833 0.223 0.301 -0.110 0.170 
gc2 0.047 0.814 0.224 -0.021 0.220 0.030 
gc3 0.029 0.666 0.228 0.181 0.298 0.246 

0.053 0.368 0.741 0.076 0.040 0.216 

Int2 -0.080 0.232 0,587 -0.047 0.163 0.207 
0.206 0.183 0J26 -0.088 0.210 0.312 

pbl 0.833 0.079 -0.006 0.149 0.114 0.195 
pb2 0.747 0.136 0.169 0.045 0.195 -0.009 
pb3 0.664 -0.058 0.251 0.251 0.299 0.027 
sel 0.069 0.019 -0.089 0.928 0.038 -0.221 

0.155 0.183 0.138 OJOO 0.058 -0.031 
0.093 0.100 -0.129 0.621 -0.010 0.092 

vil 0.152 0.215 0.169 -0.431 -0.025 ; 0,442 
vi2 -0.140 -0.013 0.136 -0.068 -0.018 0.840 
Note: Eigenvalues for each actor are included in parentheses. 
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Table 8: Principal Factor Analysis with Equamax Rotation on Data 
From Task 6. 

Factor 1 
(3.10) 

Factor 2 
(2.96) 

Factor 3 
(2.87) 

Factor 4 
(2.81) 

Factor 5 
(2.78) 

Factor 6 
(1.90) 

Factor 7 
(1.80) 

arl 0.194 0.163 0.232 0.207 0.624 0.428 -0.269 
ar2 0.390 0.198 0.169 -0.073 0-64Q 0.123 0.087 

ar3 0.391 0.123 0.052 0.512 0.119 0.041 

ar4 0.444 0.252 -0.447 -0.101 -0.077 0.076 0.284 

arS 0.244 0.276 0.077 0.070 0.733 0.383 0.082 
evl -0.050 -0.034 -0.015 -0.064 0,643 -0.201 0.180 
ev2 ^.574 0.142 0.232 0.268 0.005 -0.074 0.192 
ev3 -0.272 -0.038 0.159 0.601 0.154 0.223 0.042 
fmt -0.322 0.117 0.667 0.068 0.330 0.089 0.229 

mm -0.058 0.656 0.177 0.511 -0.084 -0.030 -0.202 
fr? 0.020 0.729 -0.147 0.150 0.197 0.088 -0.173 
fr3 -0.097 0.829 0.018 0.372 0.078 -0.012 0.034 
gel 0.137 0.197 0.781 0.051 0.184 0.055 0.089 
gc2 0.009 -0.174 0.75i 0.094 -0.064 0.160 0.206 
gc3 0.172 0.009 0.364 -0.079 -0.067 0.660 0.089 

Inl 0,483 0.413 0.252 -0.036 0.275 0.331 0.257 
ln2 0.625 0.374 0.058 -0.085 0.306 0.179 -0.035 
ln3 0.341 0.613 0.241 0.102 0.427 0.028 0.042 
pbl 0.113 0.236 -0.050 0-819 -0.027 0.146 0.230 
pb2 -0.090 0.222 0.306 0.811 -0.045 0.044 0.026 
pb3 0.013 0.170 -0.106 0.638 -0.014 -0.142 0.068 
sel -0.042 0.018 0.115 0.007 0.037 0.152 wmmm 
se2 -0.119 -0.327 0.124 0.307 0.150 0.097 0.721 

::Sfe3|;; -0.186 -0.049 -0.233 0.106 0.030 0.849 0.235 
vil -0.127 -0.056 -0.002 0.222 0.065 -0.180 
vi2 0J36 0.165 0.331 0.041 0.312 -0.093 0.019 
Note : Eigenva ues for each factor are includec in parentheses. 
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Table 9: Principal Factor Analysis with Equamax Rotation on Data 
From Task 7. 

Itm Factor 1 
(3.91) 

Factor 2 
(3.23) 

Factor 3 
(3.08) 

Factor 4 
(2.22) 

Factor 5 
(2.12) 

Factor 6 
(2.10) 

arl 0.104 0.505 03Ig 0.469 -0.185 0.052 

ar2 -0.000 0.910 0.246 0.130 0.196 -0.061 

ar3 -0.110 0.602 0.504 0.087 0.059 -0.090 

ar4 0.090 0.365 0.305 -0.007 -0.069 -0.402 

ar5 0.177 0.832 0.062 0.072 0.025 0.082 
evl 0.031 0.069 0.027 0:579 0.079 0.125 
ev2 0.388 -O.lOl -0.287 -0.045 0.129 0.153 
ev3 0.404 0.204 0.100 0.334 -0.138 
fint 0.297 0.141 0.065 0.236 mmmrni 0.244 
fri 0.643 0.038 0.083 0.060 0.041 -0.421 

fr2 0.639 0.137 0.238 -0.143 0.228 -0.094 

fi-3 0.614 0.166 0.334 -0.187 0.185 

o
 1 

gel -0.021 -0.060 0.250 0.442 0.625 -0.114 
gc2 -0.016 -0.183 0.424 0.419 0.267 0.411 
gc3 0.014 0.062 -0.112 -0.036 0.883 0.311 

0.084 0.218 0.723 0.031 0.339 0.056 

In2 0.085 0.333 OJ08 0.070 -0.004 0.052 

ivltiS::-: 0.247 0.148 0.540 0.398 0.313 0.075 

pbl 0.668 0.332 -0.185 0.360 -0.072 -0.124 

pb2 0.919 -0.092 0.061 0.089 0.012 0.173 

pb3 0.891 0.095 0.071 0.138 0.088 0.215 

sel -0.046 0.088 -0.156 0.610 0.311 0.315 

^:Ses2;i; -0.208 0.082 -0.024 0.331 0.168 0.701 
0.162 -0.052 0.147 0.033 0.241 0.653 

vil 0.071 0.484 0.56& -0.314 -0.126 0.001 
vi2 -0.049 0.476 0.373 0.361 0.171 -0.037 
Note: Eigenvalues for each 'actor are included in parentheses. 



Table 10: Principal Factor Analysis with Equamax Rotation on Data 
From Tasks. 

Itm Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 
(4.09) (3.39) (2.85) (2.54) (2.42) (2.42) 

arl 0.168 0.522 -0.009 0.790 -0.059 -0.245 

: ar2 0.089 0,677 0.219 0.220 0.422 -0.137 
ar3 0.201 0.545 -0.363 0.226 0.138 0.198 

ar4 -0.058 0.218 -0.666 -0.014 0.153 0.305 

arS -0.092 0.821 0.151 0.108 0.219 0.190 
evi 0.086 0.247 0.083 0.038 

ev2 0.307 0.046 0.005 -0.042 -0.034 0.414 

ev3 0.458 0.124 0.061 0.215 -0.047 0.644 

fint -0.049 0.010 0.122 ilPllilil 0.201 0.142 
m 0.726 0.023 -0.048 0.116 -0.031 0.083 

fi2 0,818 0.177 -0.157 0.174 0.138 0.260 

fr3 0.814 0.208 -0.158 -0.230 0.151 0.283 
gel 0.420 0.425 -0.069 0.348 0.095 0.389 
gc2 0.212 -0.078 0.215 0.412 0.154 0.531 
gc3 -0.266 0.088 nmmmm 0.233 0.171 0.333 

Inl 0.006 0.423 0.027 0.023 0.686 0.151 

!d2 0.046 -0.028 -0.109 0.044 0.844 -0.019 

In3 0.039 0.432 -0.362 0.414 0503 0.111 
pbl 0.486 0.168 0.228 0.225 -0.159 0.258 
pb2 0.744 -0.072 0.131 0.119 0.007 0.343 
pb3 0.823 -0.034 0.150 0.191 0.068 0.351 
sei -0.039 0.383 0.769 -0.122 -0.228 0.167 
se2 -0.047 0.363 0.641 0.166 -0.031 0.039 

0.196 -0.085 0.660 0.104 -0.024 0.217 
vil -0.056 0.286 -0.152 0.169 0.557 -0.486 
vi2 0.095 0.715 0.161 0.256 0.402 -0.019 
Note: Eigenvalues for each 'actor are included in parentheses. 
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Table 11; Principal Factor Analysis with Equamax Rotation on 
Combined Data set (Tasks 1-8). 

Itm Factor 1 
(2.45) 

Factor 2 
(2.37) 

Factor 3 
(2.32) 

Factor 4 
(2.20) 

Factor 5 
(2.03) 

Factor 6 
(1.94) 

arl 0.194 0.207 0.487 0.440 0.113 0.022 
a£2 0.018 0.264 0.695 0.202 0.098 0.096 
ar3 0.061 0.264 0.502 0.360 0.196 0.066 

ar4 0.159 0.300 0.136 -0.019 0.154 -0.154 

ar5 0.164 0.249 wmmmm 0.150 0.101 0.199 
evi 0.100 0.064 0.176 0.308 0.208 0.148 

ev2 0.274 -0.162 0.004 0.081 0.314 0.074 

ev3 0.492 -0.066 0.163 0.223 0.166 0.278 

fint -0.015 0.121 0.274 0.394 0.228 0.196 
0.419 0.136 0.041 0.147 0.525 -0.170 

fr? 0.258 0.083 0.094 0.024 0.668 0.099 

fr3 0.374 0.115 0.099 0.102 0.770 -0.006 
gel 0.005 0.121 0.225 0.647 0.163 0.110 

gc2 0.206 0.115 0.014 0.726 -0.024 0.147 
gc3 0.009 0.164 0.263 0.488 -0.002 0.326 

fWS- -0.014 0J12 0.218 0.275 0.105 0.073 

lr2 0.060 0.770 0.137 0.180 0.121 -0.027 

lr3 0.012 0.543 0.398 0.317 0.178 0.019 
pbl 0.705 0.001 0.124 -0.022 0.232 0.114 
pb2 0.761 0.060 -0.000 0.112 0.348 0.004 

pb3 0.708 0.160 0.023 0.071 0.337 0.068 
sel -0.007 -0.033 0.006 0.032 0.044 0.838 
se2 0.050 0.021 0.105 0.201 -0.082 0-742 

0.137 -0.082 0.053 0.099 0.077 0.484 
vil 0.005 0.489 0.322 0.021 -0.099 -0.150 
vi2 0.021 0.469 0.405 0.082 -0.021 0.049 
Note: Eigenvalues for each; actor are included in parentheses. 
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5.3: Non-Questionnaire Measures 

In addition to the constructs measured by the questionnaire, participation, dominance, 

flaming, buffoonery and learning were measured. Participation and dominance were 

measured by examining the EBS log files and transcriptions of oral communication as 

mentioned in Chapter Four. Off-task buffoonery and flaming were measured by the 

number of occurrences of each in the eight tasks. Two researchers, who had each taught 

the course at least 10 times previously, read through all comments from both treatments 

and identified those which were considered to be off-task buffoonery or flaming. Each 

comment was classified as flaming, buffoonery or neither. Raters when in complete 

agreement for over 99% of the comments and differences were discussed and reconciled. 

There were no instances of flaming or off-task buffoonery in the control group. The 

flaming and off-task buffoonery that occurred in the treatment group was in the form of 

electronic communication and appears in Table 12. 

The same two researchers scored the last page of the final exam. The last page was 

copied fi"om each exam and then scrambled such that the researchers were unaware of the 

group membership of the respondent when evaluating. This was not the grade the 

students received in the course for their response. The researchers agreed to a more strict 

approach to provide consistency between their evaluation of the final exam question. For 

example, it was determined that responses for the 'no free lunch' principle such as "is the 
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ideas that you must work to obtain what you have." and "everything has a price" 

would not sufSce for purposes of this study but the students were given credit for such 

answers in the course itself. The highest score any student could receive was 10. The 10 

points were broken down into one point each for defining the five ethical principles 

correctly and one point for applying each of the five principles to one of the ethical 

scenarios. The researchers had an inter-rater reliability of 98.2% with most differences 

occurring when judging the definitions of the principles themselves. Differences between 

the evaluators were discussed and reconciled. 
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Table 12: Flaming and Off-task Buffoonery occurring in the GSS-Supported 
Class (No instances recorded in the Traditional Class). 

Task Type Time Comment Text 
1 B 10 But I think a golden platter would be nicer, don't you? 

1 B 11 Gold is good 
1 B 11 Yeah, I like gold. 
1 B 12 Gold is real good. 
1 B 14 I'm really hungry. 
1 B 14 Wait a minute, what's wrong with sexist?!? 
1 B 15 Yeah, women should rule the world 
I B 15 mmmmmm, gold. 
1 B 16 I'm glad I started this gold thing. Thanks guys, it was fim. 
1 B 17 I vote that I'm hungry 
I B 18 that's true- those dirty, sneaky commies. 
1 B 19 What the heck with the gold. Let's get back on track. Silver 

reflects more light. 
I B 20 All of the time. Richard Nixon did it. 
1 B 20 I'm really getting hungry now. 
1 B 21 I think the smurfs are a prett>' cool TV show. 
I B 21 I'm really craving a BLT. 
1 B 21 You all are a bunch of lonnies! Gold is no basis for a system 

government, or for a basis of science. Let's stick to the 

1 B 21 Goodbye. 
1 F 21 Die communists bastards, die!!!!! 
2 F 20 Yeah, this whole thing is anal. 
2 B 20 I'm sure you all are very nice people. 
3 F 4 Disclaimers suck. 
J B 9 Didn't you people take English? Periods! Correct spelling! 

Shee 
4 F 16 business sucks 
4 B 18 I agree with 1.9 trees are ugly and full of bugs we should cut 

all down so the smog can protect us from harmful UV rays. 
4 F 18 Yeah! Yeah! It sucks! 
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Table 12 Continued: Flaming and Off-task Buffoonery occurring in the GSS-
Supported Class (No instances recorded in the Traditional Class). 

Task Type Time Comment Text 
4 B 19 I also agree. Pollutiion is our dark little Mend, except in L 

filter the air there through my cigar. 
4 B 20 I just hold my breath when I'm in LA. 
4 B 21 :):):0;):) ha ha ha 
4 B 21 ethics smethics as I always say! 
4 B 21 yeehaw!!! 
5 B 20 If there existed fireedom of vision I would see myself walking 

the room and into Homer's chocolate fantasy land right now 
8 B 6 hmmmmmmm... 
8 B 10 gasp! i've been stabbed! 
8 B 12 NO! let's all be happy, join the peace corps, and other fim 

happy stuff. 
8 B 14 Yeah, live in the now, man! 
Note: B = Buffoonery, F = Flaming, Time refers to the minute the comment 
occurred during the 20 minute discussion. 

5.4: Results 

5.4.1: Hypothesis 1: Participation 

The data supported all three hypotheses regarding participation (Table 16). A paired 

samples t-test compared the mean of total student comments for each task of the GSS-

supported class with the mean of total student comments for each task of the traditional 

class. This test was found to be statistically significant, t(7)=23.748, p<0.0001 (Table 

16). The strength of the relationship between the total student comments and the 

treatment was .988 as indexed by eta^. The particular strength of these findings is worth 
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noting. Because the test performed was the paired samples t-test, the eta^ index 

represents the proportion of variability in the dependent variable (total number of student 

comments) that is associated with the treatment manipulation after the variability due to 

differences in the tasks has been removed (Jaccard and Becker, 1990). Using 0.65 as a 

benchmark for a strong effect (Jaccard and Becker, 1990), an eta^ of .988 indicates that 

the treatment has substantial influence over the dependent variable. The total number of 

student comments for each task is presented in Table 13 and Figure 7. 

A paired samples t-test compared the mean of the average number of comments per 

student for each task of the GSS-supported class with the mean of the average number of 

student comments for each task of the traditional class. This test was found to be 

statistically significant, t(7)=28.200, p<0.0001 (Table 16). The strength of the 

relationship between the average number of student comments and the treatment was .991 

as indexed by eta^. Again, an enormous effect that can be seen by examining the data as 

shown in Table 14 and Figure 8. 

A paired samples t-test compared the mean portion of students participating for each task 

of the GSS-supported class with the mean portion of students participating for each task 

of the traditional class. This test was found to be statistically significant, t(7)=l 1.652, 

p<0.0001 (Table 16). The strength of the relationship between the mean portion of 



106 

students participating and the treatment was .951 as indexed by eta^. Again, an 

extremely strong effect that can be seen in the data shown in Table 15 and Figure 9. 
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Table 13: Total Number of Student 
Comments. 

GSS-Supported 
Class 

Traditional 
Class 

Taskl 183 35 
Task 2 201 40 
Task 3 208 54 
Task 4 228 42 
Task 5 224 31 
Task 6 229 54 
Task 7 234 42 
Task 8 185 42 

Total Number 150 
of Student 
Comments 100-

H GSS-Supported 

• Traditional 

Figure 7: Total number of student comments. 
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Table 14: Average Number of Comments 
per Student. 

GSS-Supported 
Class 

Traditional 
Class 

Task 1 9.6 1.7 
Task 2 11.2 1.9 
Task 3 10.9 2.3 
Task 4 12.7 1.9 
Tasks 11.8 1.5 
Task 6 12.1 2.6 
Task? 12.3 1.8 
Task 8 11.6 2.0 

Average 
Number of 
Comments 

per Student 

a GSS-Supported 
• Traditional 

Figure 8: Average number of comments per student. 
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Table 15: Percentage of Students Contributing at least one 
Comment. 

GSS-Supported Class Traditional Class 
Contributors/ 

Total 
Percentage Contributors/ 

Total 
Percentage 

Task I 19/19 100% 14/21 66.7% 
Task 2 18/18 100% 14/21 66.7% 
Task 3 19/19 100% 15/23 65.2% 
Task 4 18/18 100% 18/22 81.8% 
Task 5 19/19 100% 15/21 71.4% 
Task 6 19/19 100% 16/21 76.2% 
Task? 19/19 100% 15/23 65.2% 
Task 8 16/16 100% 12/21 57.1% 

100% 

90%-

Percentage 80% 
Participating 
at Least Once 70% 

60% ̂  

50% 

B GSS-Supported 
• Traditional 

Figure 9: Percentage of students contributing at least one comment. 
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Table 16: Results from Paired Samples t-tests 

GSS-
Supported 

Class Mean 
Traditional 
Class Mean 

T Prob. 
>|T1 

eta" 

Total student 
comments 

211.5 42.5 23.748 0.0001 .988 

Average student 
comments 

11.52 1.96 28.200 0.0001 .991 

Portion of Students 
Participating 

100% 68.8% 11.652 0.0001 .951 

Portion from top 
contributor 

9.3% 21.5% -5.568 0.0008 .816 

Portion from top 
four contributors 

32.3% 58.1% -11.004 0.0001 .945 

Free-Riding 7.50 11.65 -13.344 0.0001 .962 
Sucker Effect 7.28 11.04 -12.275 0.0001 .957 
Production 
Blocking 

5.84 9.22 -18.306 0.0001 .980 

Self-Reported 
Learning 

14.82 14.59 0.709 0.5015 -

Affective Reward 15.34 13.35 4.583 0.0025 .750 
Amount of 
Flaming 

0.63 0.00 2.376 0.0492 .446 

Student engaged in 
Flaming 

0.63 0.00 2.376 0.0492 .446 
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5.4.2: Hypothesis 2: Evaluation Apprehension 

This hypothesis could not be tested because the questionnaire failed to provide a valid 

measure of evaluation apprehension in this study. 

5.4.3: Hypothesis 3: Dominance 

The data supported both hypotheses regarding dominance (Table 16). A paired samples 

t-test compared the mean of the percentage of student comments from the top contributor 

for each task of the GSS-supported class with the mean of the percentage of student 

comments from die top contributor for each task of the traditional class. This test was 

found to be statistically significant, t(7)=-5.568, p<0.0008 (Table 16). The strength of the 

relationship between percentage of smdent comments from the top contributor and the 

treatment was .816 as indexed by eta". The test revealed a very strong effect which can be 

seen by examining the data presented in Table 17 and Figtire 10. 

Table 17: Percentage of Comments from 
Top Contributor 

GSS-Supported 
Class 

Traditional 
Class 

Task 1 0.092 0.286 
Task 2 0.080 0.300 
Tasks 0.097 0.222 
Task 4 0.092 0.238 
Tasks 0.089 0.161 
Task 6 0.083 0.130 
Task 7 0.094 0.190 
Task 8 0.119 0.190 
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A paired samples t-test compared the mean of the percentage of student comments from 

the top four contributors for each task of the GSS-supported class with the mean of the 

percentage of student comments from the top four contributors for each task of the 

traditional class. This test was found to be statistically significant, t(7)=-l 1.004, 

p<0.0001. The strength of the relationship between percentage of student comments from 

the top four contributors and the treatment was .945 as indexed by eta^, representing a 

strong effect. The test displayed very strong effect which can be seen by examining the 

data presented in Table 18 and Figure 11. 

Percentage of 20%-
Comments 
from Top 

Contributor ^o%-

15%-

BGSS-Supported 

• Traditional 

Figure 10: Percentage of Comments from Top Contributor. 



Table 18: Percentage of Comments from 
Top Four Contributors 

GSS-Supported 
Class 

Traditional 
Class 

Task 1 0.339 0.686 
Task 2 0.313 0.600 
Tasks 0.317 0.593 
Task 4 0.342 0.524 
Task 5 0.326 0.484 
Task 6 0.266 0.500 
Task? 0.312 0.643 
Task 8 0.368 0.619 

70% 

60% 

Percentage of 
Comments 400^ 

from Top Four 
Contributors ^0% 

20% 

10% 

0% 
1 2 3 4 5 6 7 8 

B GSS-Supported 

• Traditional 

Figure 11: Percentage of Comments from Top Four Contributors. 
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5.4.4: Hypothesis 4: Free-Riding 

The data supported the free-riding hypothesis (Table 16, Table 19). A student's t-test was 

performed comparing self-reported free riding for the GSS-Supported class with that of 

the traditional class for each task. These tests were all found to be statistically significant 

(Table 19). A paired sample t-test compared the mean of the class average free-riding 

score for each task of the GSS-supported class with the mean of the class average free-

riding score for the traditional class. This test was found to be statistically significant, 

t(7)—13.344, p<0.000l (Table 16). The strength of the relationship between free-riding 

and the treatment over the course of the semester was .962 as indexed by eta". This large 

effect can be observed by examining the mean scores for each individual task presented 

in Table 19 and Figure 12. 

Table 19: Mean Free-Riding Scores. 

GSS-Supported 
Class 

Traditional 
Class 

N T Prob.> 
|T1 eta^ 

Task 1 8.32 12.45 39 3.202 0.0028 0.217 
Task 2 6.40 11.43 41 5.057 0.0001 0.396 
Task 3 7.00 10.68 41 2.956 0.0054 0.183 
Task 4 7.41 10.82 39 2.928 0.0058 0.188 
Task 5 7.63 10.95 40 2.764 0.0090 0.167 
Task 6 7.83 11.33 39 2.877 0.0068 0.183 
Task 7 8.17 12.57 41 4.515 0.0001 0.343 
Task 8 7.20 13.00 36 4.471 0.0001 0.370 
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Figure 12: Mean Free-Riding Scores. 

5.4.5: Hypothesis 5: Sucker Effect 

The data supported the sucker effect hypothesis (Table 16, Table 20). A student's t-test 

was performed comparing the self-reported measure of the sucker effect for the GSS-

supported class with that of the traditional class for each task. These tests were all found 

to be statistically significant (Table 20). A paired sample t-test compared the mean of the 

class average sucker effect score for each task of the GSS-supported class with the mean 

of the class average sucker effect score for the traditional class. This test was found to be 

statistically significant, t(7)=-l2.275, p<0.0001 (Table 16). The strength of the 
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relationship between the sucker effect and the treatment over the course of the 

semester was .957 as indexed by eta". This strong semester long effect can be observed 

by examining the mean scores for each individual task presented in Table 20 and Figure 

13. 

Table 20: Mean Sucker Effect Scores. 

GSS-Supported 
Class 

Traditional 
Class 

N T Prob.> 
!T| eta^ 

Task 1 6.79 10.45 39 3.760 0.0006 0.276 
Task 2 6.90 11.67 41 4.978 0.0001 0.389 
Task 3 6.53 11.14 41 4.932 0.0001 0.384 
Task 4 7.71 10.32 39 2.392 0.0220 0.134 
Task 5 6.68 11.48 40 4.764 0.0001 0.374 
Task 6 7.56 10.71 39 3.327 0.0023 0.230 
Task 7 8.22 11.17 41 2.827 0.0074 0.170 
Task 8 7.87 11.38 36 2.533 0.0172 0.159 
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Figure 13: Mean Sucker Effect Scores. 

5.4.6: Hypothesis 6: Production Blocking 

The data supported the production blocking hypothesis (Table 16, Table 21). A t-test was 

performed comparing self-reported production blocking for the GSS-Supported class with 

that of the traditional class for each task. These tests were all found to be statistically 

significant (Table 21). A paired sample t-test compared the mean of the class average 

production blocking score for each task of the GSS-supported class with the mean of the 

class average production blocking score for the traditional class. This test was found to 

be statistically significant, t(7)=-18.306, p<0.0001 (Table 16). The strength of the 

relationship between production blocking and the treatment over the course of the 
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semester was .980 as indexed by eta^. This strong semester long effect can be 

observed by examining the mean scores for each individual task presented in Table 21 

and Figure 14. 

Table 21: Mean Production Blocking Scores. 

GSS-Supported 
Class 

Traditional 
Class 

N T Prob.> 

ITl eta^ 
Task 1 6.11 10.25 39 2.823 0.0078 0.177 
Task 2 5.65 8.67 41 2.964 0.0056 0.184 
Task 3 6.11 8.91 41 2.658 0.0113 0.153 
Task 4 5.53 8.59 39 2.751 0.0092 0.170 
Task 5 5.53 9.00 40 3.149 0.0032 0.207 
Task 6 5.78 8.67 39 3.109 0.0036 0.207 
Task 7 6.06 10.13 41 3.398 0.0016 0.228 
Task 8 6.00 9.57 36 2.772 0.0098 0.184 
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Figure 14: Mean Production Blocking Scores. 

5.4.7: Hypothesis 7: Observed Learning 

The data supported the observed learning hypothesis. A t-test was performed comparing 

the scores on the last question of the final exam for the GSS-supported class with that of 

the traditional class. The test was found to be statistically significant, t(40)=2.576, 

p<0.0138, eta^=0.I42. The data fi-om the observed learning analysis are presented in 

Table 22. 
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Table 22: Scores from the last question of the Final 
Exam. 

N Mean Std. Dev. 
GSS-Supported Class 18 6.56 2.06 
Traditional Class 24 4.75 2.47 

5.4.8: Hypothesis 8: Self-Reported Learning 

The data did not support the self-reported learning hypothesis (Table 16, Table 23). A t-

test was performed comparing self-reported learning for the GSS-supported class with 

that of the traditional class for each task. All of these tests were found to be non

significant (Table 23). A paired sample t-test compared the mean of the class average 

self-reported learning score for each task of the GSS-supported class with the mean of the 

class average self-reported learning score for the traditional class. This test was not 

statistically significant, t(7)=0.709, p<0.5015 (Table 16). The self-reported learning 

scores are presented in Table 23 and Figure 15. 

Table 23: Mean Self-Reported Learning Scores. 

GSS-Supported 
Class 

Traditional 
Class 

N T Prob.> 

|T1 eta^ 
Task 1 14.73 14.90 39 -0.146 ns -

Task 2 14.50 15.19 41 -0.622 ns -

Task 3 15.05 15.36 41 -0.794 ns -

Task 4 15.53 15.73 39 -0.218 ns -

Task 5 15.74 15.00 40 0.731 ns -

Task 6 14.71 15.28 39 -0.527 ns -

Task 7 14.00 12.52 41 1.220 ns -

Task 8 14.27 12.76 36 1.454 ns -
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Figure 15: Mean Self-Reported Learning Scores. 

5.4.9: Hypothesis 9: Flaming and Buffoonery 

The data supported all four hypotheses regarding flaming and buffoonery (Table 16, 

Table 25). All instances of flaming and buffoonery are reported in Table 12 and are 

presented by frequency and the number of students involved in Table 24. By examining 

this data, it is apparent that buffoonery was much more prevalent in tasks 1 and 4 than in 

other tasks. Because of this, the difference scores are not normally distributed and a 
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paired samples t-test can not be performed on the buffoonery data due to the 

violation of the normality assumption (Jaccard and Becker, 1990). 

Table 24: Amount and number of students 
involved in flaming and buffoonery for the eight 

tasks in the GSS-Supported Classroom. 

Flaming Buffoonery 
Instances Students Instances Students 

Task 1 1 1 18 9 
Task 2 1 1 1 1 
Task 3 1 1 1 1 
Task 4 2 2 6 3 
Task 5 0 0 1 I 
Task 6 0 0 0 0 
Task 7 0 0 0 0 
Task 8 0 0 4 2 

The non-parametric counterpart of the paired samples t-test is the Wilcoxon signed-rank 

test (Cooper and Emory, 1995; Jaccard and Becker, 1990). Two Wilcoxon signed rank 

tests were performed (Table 25) including a test of the frequency of buffoonery in the 

GSS-supported class versus the traditional class and the number of students engaged in 

buffoonery in the GSS-supported class versus the traditional class. For both tests, the 

rank sums were found to be significantly different, N=8, T=0, p<0.005, rc=1.0 (Table 25). 

The strength of this relationship is measured by the matched-pairs rank biserial 

correlation coefficient (r^) which can be interpreted in the same manner as the Pearson 

correlation coefficient (Jaccard and Becker, 1990). That is, (rj^ represents the proportion 

of variability of the buffoonery per task that can be explained by the treatment of 
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allocating GSS resources to the discussion. The eta^ equivalent is represented by 

squaring r^ which suggests a perfect relationship between the independent and dependent 

variables. 

Table 25: Results of Wilcoxon signed-rank test 

N T statistic p<T Tc 
Buffoonery - number of students 6 0 0.025 1.0 
Buffoonery - total instances 6 0 0.025 1.0 

A paired samples t-test was performed comparing the instances of flaming for the GSS-

supported class with that of the traditional class for the eight tasks. The test was found to 

be statistically significant, t(7)= 2.376, p<0.0492, eta^=0.446 (Table 16). Another paired 

samples t-test was performed comparing the number of students engaged in flaming for 

the GSS-supported class with that of the traditional class for the eight tasks. This test was 

found to be statistically significant as well, t(7)= 2.376, p<0.0492, eta^=0.446 (Table 16). 

5.4.10: Hypothesis 10: Affective Reward 

The data supported the affective reward hypothesis (Table 16). A t-test was performed 

comparing the self-reported measure of affective reward of the GSS-Supported class with 

that of the traditional class for each task. Only the test for the first task was found to be 

statistically significant (Table 26). 
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A paired sample t-test compared the mean of the class average affective reward score for 

each task of the GSS-supported class with the mean of the class average affective reward 

score for the traditional class. This test was found to be statistically significant, 

t(7)=4.583, p<0.0025 (Table 16). The strength of the relationship between affective 

reward and the treatment over the course of the semester was .750 as indexed by eta". 

This strong semester long effect can be observed by examining the mean scores for each 

individual task presented in Table 26 and Figure 16. 

Thus, while each individual task was not shown to be significantly different, there was an 

extremely strong effect for the comparison over the entire semester. For every task, the 

students using GSS technology reported higher affective reward. 
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Table 26: Mean Affective Reward Scores. 

GSS-Supported 
Class 

Traditional 
Class 

N T Prob.> 

|Ti eta" 
Task I 18.42 13.90 39 4.217 0.0001 0.325 
Task 2 16.15 14.24 41 1.836 ns -

Task 3 15.63 13.86 41 1.511 ns -

Task 4 14.76 14.72 39 0.027 ns -

Task 5 15.89 14.24 40 1.573 ns -

Task 6 14.89 13.19 39 1.293 ns -

Task 7 13.22 11.09 41 1.488 ns -

Task 8 13.73 11.57 36 1.552 ns -

Affective 
Reward 

• GSS-Supported 
• Traditional 

Figure 16: Mean Affective Reward Scores. 
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CHAPTER 6: DISCUSSION 

6.1: Rejecting Hawthorne Efifect / Noveity Effect Criticism 

Invariably, this is the point where researchers might start to question the findings of GSS 

research. That is, after the results have been presented, critics sometimes dismiss the 

findings as a "Hawthorne effect" or novelty effect and assert that the benefits would wear 

off given adequate time. One of the strengths of this study is that it is longitudinal and 

one can observe the influence time had on GSS usage in the classroom. If the critics are 

correct, advantages should dissipate throughout the semester until there is little or no 

difference between the GSS-supported classroom and the traditional classroom 

environment. It is clear upon examination of this research effort, however, that the 

findings carmot be dismissed by a "Hawthome effect" and do in fact, endure over 

multiple uses. 

6.1.1: Participation 

As seen in the previous chapter, one of the clear benefits of using GSS in the classroom is 

the increase in student participation. Figure 17 displays the difference between the 

average number of comments per student in the GSS-supported classroom and the 

average number of comments per student in the traditional classroom (Table 13 gives 



the actual data). The GSS-supported students participated more throughout the 

duration of the semester and the graph suggests the gap tended to increase as the semester 

progressed. Students in the GSS-classroom typically contributed 5 to 6 times more 

comments in the GSS-classroom than in the traditional classroom. This is clearly a 

sustainable advantage that GSS provide over the traditional classroom environment. 

O C/3 

Figure 17: Difference between treatments in per-student comments over the 
eight tasks. 
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6.1.2: Process Losses 

Reductions in production blocking, free-riding and the sucker effect were substantial in 

the GSS-classroom throughout the duration of the semesters. The data supported the 

theory that posited that anonymity and parallel processing would reduce free-riding and 

production blocking. With a reduction in free-riding it was reasoned that there would be 

a corresponding reduction in the sucker effect. These differences were clearly a product 

of changing the envirorunent in which students participated and not attributable to a 

temporary Hawthorne or novelty effect. For every task, all three of these constructs were 

found to differ statistically between the groups (Tables 18,19,20). Figure 18 presents 

the differences between the two groups for each of the three process loss variables over 

the eight tasks. By examining the graph we can see that there is no trend that suggests 

these differences decay over time. 
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Figure 18: Difference in process losses over the eight tasks. 

6.1.3: Affective Reward 

With the exception of the first and fourth tasks, the differences in affective reward were 

consistent through most of the semester. By examining Figure 18, one could speculate 

that a portion of the difference for the initial task was due to a Hawthorne or novelty 

effect. Such an argument would emphasize that the initial task had the greatest 
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difference and then, once the novelty of the technology wore off, the affective reward 

decreased. However, one cannot dismiss the affective reward findings in this way 

because the differences stabilized quickly after the first task and. with the exception of 

task 4, were nearly constant throughout the semester. These findings are encouraging 

because it implies that students genuinely feel better about participation and interacting 

electronically than speaking in a traditional classroom. The implication may be that once 

students begin to use GSS technology in the classroom, they will begin to demand its 

presence resulting in a "pull-effect" for the adoption of the technology. It seems 

reasonable to suggest that while managers may avoid adoption due to a lack of affective 

reward (Reinig, Briggs, Shepherd, Yen and Nunamaker, 1995-96), students may seek 

adoption due to an increase in affective reward. 
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Figure 19: Difference m Affective Reward over the eight tasks. 

6.2: Increase in Participation 

Clearly, more conunents were made in the GSS-supported class than the traditional class 

but perhaps even more important is one simple fact: everybody participates. No one is 
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left out. No one is held silent by the intimidation of others, the fear of speaking in 

front of their peers, or a lack of self-confidence. Imagine yourself as one of the students 

who never participates and how it must feel to interact in the GSS-supported class. After 

accepting the classroom role as someone who is seen and never heard, suddenly you are 

able to debate, on equal terms, with everybody else. Your opinions are respected. Your 

feelings get expressed. You are part of the group. Participation, the key to cooperative 

learning, is a new experience for many students. 

The increase in participation truly made a difference. Students who had the opportunity to 

better test and refine their mental models were more successfid at using those models at a 

later time on the final exam (Table 21). Since everybody was directly engaged in the 

process, free-riding was reduced and, consequently, so was the sucker effect (Tables 16, 

19, 20). The loudest, most dominating voices are drowned out by the keyboard clicking 

of the masses (Tables 16, 17, 18). GSS are unique in that they allow everybody to 

contribute to their fiallest without anyone having to contribute less. It is possible that the 

interaction of all these benefits associated with increased participation is the cause for an 

increase in affective reward. An increase in participation can result in an increase in 

learning. However, it is important to recognize that these findings are based on a study 

that used tasks that satisfy the assumptions of cooperative learning. Therefore, one can 

conclude in cooperative learning situations, when participation is critical, GSS may be 



superior to the traditional classroom environment. 

6.3: Changing the Role of the Instructor 

One of the most pronounced differences between the two classes was the participation 

rates of the instructor. During the traditional class discussions it was, at times, necessary 

for the instructor to carry the discussion or open new lines of discussion to motivate 

participation. In the GSS-supported class, however, once the students began using the 

software they were immediately absorbed into the discussion and required little or no 

prompting. It was clear that typical instructor behaviors such as controlling dominating 

individuals and prompting quieter students to participate wasn't necessary in the GSS-

classroom. The group support system eliminated the process losses so that the instructor 

did not have to have to spend energy overcoming them. The magnitude of the teacher 

participation differences are presented in Table 27 and Figure 20 and the teacher/student 

participation ratios are presented in Figure 21. 

These differences are typical of previous studies examining the use of GSS in the 

classroom. Schneiderman, Alavi. Norman and Borkowski (1995) reported diat the role of 

the instructor in a University GSS-classroom setting changed firom that of the "sage on 

the stage" to the "guide on the side." Brandt, 1995, reports similar findings in a study 
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using GSS-technoIogy in a high school English class: 

"In this study, the role of the instructor changed with the introduction of EMS 
technology in the classroom. The instructor moved from the role of orator, the 
deliverer of classroom information, to mentor or facilitator of the problem-solving 
process. In the EMS classroom envirormient, the instructor did not 'stand and 
deliver' information to the class. Instead, she spent the majority of class time 
moving around the classroom, encouraging and supporting the collaborative 
learning process. The EMS classroom was student rather than teacher oriented (p. 
107-108)." 

Table 27: Number of Teacher Commeiits. 

GSS-Supported 
Class 

Traditional 
Class 

Task 1 8 23 
Task 2 6 17 
Task 3 8 26 
Task 4 7 13 
Task 5 6 16 
Task 6 8 18 
Task 7 J 22 
Task 8 8 20 

In light of the experiences in other studies as well as this one, it is clear that the role that 

the instructor plays in class is changing. This should not imply, however, that the 

instructor is less important or less critical in these instances. To the contrary, in order for 

an instructor to play the role of the 'guide on the side,' he/she must master the technology 



135 

as well as the course material and create ways to merge the two. The increase in pre-

class preparation is just as important as the decrease in in-class teacher participation. One 

recent field study was delayed for over a year because instructors, while excited about 

their group support system, were unable and/or unwilling to put forth the effort to create 

tasks that can be pursued using the technology. The role of the instructor changes by 

having less in-class participation and more out-of-class preparation. 

Teacher 
Comments 

• GSS-Supported 

• Traditional 

Figure 20: Total number of teacher comments. 
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Figure 21: Teacher/Student comment ratios 
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Figure 21: Teacher/Student Comment ratios (Continued). 
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Although the data supported all four hypotheses regarding flaming and buffoonery, there 

were not as many instances as the instructor anticipated at the beginning of the study. 

Although some researchers have reported serious problems with flaming and buffoonery 

in undergraduate classes (Reinig, Briggs, Brandt and Nunamaker, 1996), the data from 

this study suggests that, given the right tasks and preparation, flaming and buffoonery can 

be held to a tolerable level. An appropriate task is a task that provides the students with a 

vested interest in its completion. An analysis of the eight tasks (Appendix A) reveals that 

all but the first scenario was a situation in which a student could realistically find 

themselves. Coupled with the individual accountability provided by the in-class writing 

assignments, students had a strong motivation to work towards task completion and were 

less likely to engage in off-task behavior. Because the social structiire remained intact for 

the traditional class, no flaming and buffoonery took place during the scenario 

discussions. This is important for researchers to keep in mind when making 

generalizations from this study These were well-behaved students to begin with and 

poorly disciplined students might tend to behave more destructively. 

Of the flaming and buffoonery that did occur throughout the study, over half (19/36) took 

place during the first task with 9 different students engaging in the behavior. 

Unfortimately, due to the order of the tasks, two of the more likely causes cannot be 
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distinguished from each other. One possible explanation is that since it was the first 

time students had communicated anonymously electronically, many may have been 

"testing the waters of anonymity." This is rather common in field experiences with this 

technology. It can be viewed positively in the sense that it confirms that the students 

believe their contributions to be anonymous. A second explanation is the apparent lack 

of vested interest provided by the first task. The scenario dealt with a member of a 

research team who was sharing information with a communist nation "currently at odds 

with" the United States. It is entirely possible that the students simply didn't find this 

task to be realistic enough and therefore substituted topics that they were more interested 

in. Regardless of why students engaged in this behavior, it still only comprised 10.4% 

(19/183) of the student comments in the first task and dropped off substantially for the 

following tasks with no instances in either the sixth or seventh tasks (Tables 12,23). The 

next highest task, in terms of flaming and buffoonery was 3.5% (8/228) of the student 

comments in the fourth task (Tables 12,23). The reason for the sudden decline may be 

that the instructor specifically addressed the problem following the first task asking 

students not to "subject a captive audience to rude behavior" and to "show some dignity 

in your comments." 
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Figure 22: FrequeDcy of flaming/buffoonery by minute over the eight tasks. 

One of the real benefits of flaming and buffoonery, if there are any, is that they can serve 

as a signal to the instructor that the students have sufficiently covered a topic and are 

ready to move on to the next item on the agenda. When students become disinterested in 

the discussion at hand they may start new, off-task, discussions rather than continually 

reiterate previous argiunents. It would make sense then that flaming and buffoonery 
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would occur most frequently at the end of discussions, after all the ideas have been 

brought forth and discussed. This would, at least, be one plausible explanation for the 

pattern of flaming and buffoonery over the eight tasks. Figure 22 shows that 38.9% 

(14/36) of all instances of flaming and buffoonery took place in the final two minutes and 

that 86.1% (31/36) took place in the last half of the eight discussions. This data suggests 

that as a discussion reaches its point of idea-saturation, students begin to engage in 

flaming and buffoonery. 

6.5: Learning versus Self-Reported Learning 

The findings in this study, in which observed learning and self-reported learning were not 

significantly correlated, have important implications for researchers who use self-reported 

learning to justify the use of GSS in the classroom (Alavi, 1994; Leidner and Fuller, 

1996). Surely the goal of educators is to stimulate and nurture the growth of knowledge 

and abilit}' in students and not simply make them feel as though they have accomplished 

that growth. The difficulty in conducting research in this area is that it is much easier to 

collect data on self-reported learning than on actual learning (please note that both Alavi, 

1994 and Leidner and Fuller, 196 did collect observed learning data). However, the 

findings from this study clearly indicate that increases in observed learning do not 

necessarily accompany increases in actual learning. 
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CHAPTER?: CONCLUSION 

In conclusion, this study's findings support the theoretical reasoning that suggests GSS 

can improve the classroom experience. Some additional considerations are presented in 

the following subsections. 

7.1: A Challenge for Educators 

Under certain circumstances, this study represents a better way of doing things, but 

unfortunately, not an easier one. It takes a lot of extra work to prepare for a class using 

GSS support. In doing so, the instructor must essentially stand aside and hand over the 

reins to the students. The benefits can be tremendous, including larger projects, better 

teamwork, greater participation and even more learning. However, implementing the use 

of a group support system in the classroom is nothing less than conceptually 

"reengineering" the classroom (Brandt, 1995). As with any reengineering project, there 

may be resistance to change (Andrews and Stalick, 1994; Hammer and Champy, 1993; 

Johansen and Swigert, 1994; Mumford and Beekman, 1994). While some may argue that 

replacing blackboards with white boards, white boards with overheads, overheads with 

presentation software, and presentation software with multimedia software are all 

examples of continual change, in every case the student's role remains passive. 
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Reengineering the classroom requires a paradigm shift from the current way of doing 

things in which computers do have a presence in the classroom, but are only used to 

optimize current pedagogy. The challenge for educators is to break away from traditional 

pedagogies and embrace the use of computer technology to make tremendous gains in 

classroom productivity. A challenge made that much more difficult because it is in an 

environment that is not conducive to change. 

7.2: A Challenge for Researchers and Design ers 

As researchers, we are beginning to reach consensus that the use of GSS in the classroom 

can have advantages over the traditional classroom setting. The benefits have been 

shown with classes as diverse as undergraduate nursing classes (Brandt and Briggs, 1995; 

Walsh, Briggs, Ayoub, Vanderboom and Glynn, 1995), high school English classes 

(Brandt and Briggs, 1995; Brandt and Londsdale, 1996), graduate MBA classes (Alavi. 

1994) and now with undergraduate business classes. However, in all such cases, a 

champion of GSS technology was present to serve as an advocate for the technology's 

presence in the classroom or to serve as the teacher himselfilierself The challenge facing 

researchers is to begin to explore ways to implement this technology without the presence 

of a champion. If the presence of a highly trained researcher is a prerequisite for its 

success then the value of the technology is decreased by the cost of a highly trained 



144 

researcher. Ideally, researchers, and more specifically designers, need to develop 

systems that can be placed in the education environment with minimal training. 

The questions researchers and designers must ask is: What would this technology look 

like if it were designed for classroom use in the first place? The theoretical 

underpinnings are essentially the same, given the original goal of supporting the 

gathering of system requirements, so it really comes down to interface design issues and 

human computer interaction. A better system would be one in which the instructor can 

operate in a seemless manner while talking to the class. This would require only one 

person in the classroom which would make large scale use more obtainable. In its present 

form, the technology is relatively easy to use for individuals with a great deal of software 

experience but could pose some real difficulties for amateur computer users. Another 

problem is network maintenance. LANs are notorious for crashing and an instructor 

carmot be expected to maintain a computer network on top of all of his/her other 

responsibilities. The challenge facing researchers and designers is to create software that 

is easier to use and more robust for educators. 

7.3: Critical Success Factors 

To assist those educators and researchers who are considering the use of GSS in the 

classroom, a list of critical success factors has been identified. These factors include 
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proper tasks, preparation, and room design. Choosing a proper task is the most 

important issue to consider. One must be careful not to force the technology on the task 

or simply automate a current pedagogy of lecture-based rote memorization with GSS. 

The tasks must inspire vested interest for the students. The presence of a vested interest 

will both stimulate participation and feedback as well as reinforce self-awareness which 

will contribute to reducing deindividuated behaviors. To put it simply, students engaged 

in an inappropriate task will find other topics to discuss. A properly chosen task should, 

upon completion, fulfill the course objectives, satisfy the assumptions of cooperative 

learning, and instill a vested interest for the students. 

A well-selected task is of no use if the system is not ready and in working order prior to 

class time. Experience with prior studies as well as this one indicates that the class must 

begin with the system setup to produce success. This includes having an agenda 

established with directions and questions already entered and, most importantly, being 

aware of nonfunctional stations. Long pauses that allow students to begin conversations 

with neighbors should be avoided. The system should be ready to go at class time. 

System reliability is critically important, since nothing can be done if a teacher finds the 

system has crashed at the begirming of class time. However, a check several hours ahead 

of time, allows technical support to recover the system. 
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Finally, as in the design of any group support system room, educators need to be 

aware of the physical needs or limitations of users which might affect their use of space 

(Middleman, 1996). In the GSS-supported class, one student used a wheel chair. 

Fortimately, the designers of the GSS-supported classroom (Figiure 5) had the foresight to 

include a wheel chair ramp to the individual work stations. Educators need to give 

special attention to the room design to make sure that it is an accessible learning 

environment for everyone. 

7.4: Future Directions 

Given that feedback is the key ingredient to testing and refining mental models (Figure 

1), an increase in the amount or value of that feedback should logically lead to increased 

learning. One method of providing valuable feedback to students could be through 

interacting with students from different countries, cultures and even continents. Imagine 

having English classes in Italy communicate with Italian classes in the United States. 

Students could judge each other's language skills and provide a level of feedback not 

possible in the traditional classroom. Systems analysis and design classes could form 

virtual teams between Hong Kong and the United States allowing projects to be worked 

on twenty-four hours a day. All of this would be possible with a web-based group 

support system that allowed for both parallel synchronous and asynchronous 

communication. Such a system would allow educators to reach outside their own 
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classrooms for potential synergy with distant classes and create new learning 

opportunities. 

Looking ahead, one could see how the issue of flaming and buffoonery could be even 

more problematic in a web-based classroom environment. Because students do not share 

the same physical setting, they v^dll be less reminded of existing social cues and 

experience heightened depersonalization (Hiltz and Turoff, 1978; Finholt and Sproull, 

1990). It is possible that the deindividuating effects of electronic communication will be 

greater in a web-based classroom than a same time / same place GSS-supported 

classroom. This represents one of many challenges that are certain to arise when moving 

to a web-based environment. 

7.5: Getting Everybody Involved 

Some of the most meaningful findings gained from research studies were never part of 

the original objective nor can be appropriately tested for significance. One such 

anecdotal result of this study deals with the students who are simply too intimidated to 

participate in class. Invariably, every semester a couple of students cannot be reached 

regardless of how fascinating and entertaining the lectures may (or may not) be. They 

remain detached from the experience. They are content to let their own shyness create 

disinterest. There were a couple of these students in both classes. While it is impossible 
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to say precisely how much they participated in the electronic discussions, we do 

know that they did participate. That alone is a wonderful thing. The cost of participation 

is reduced so much that even the quietest of students feels comfortable. As the semester 

progressed, class participation on non-task days began to take on some of the 

characteristics of the electronic discussion. Although they were not nearly as evenly 

distributed as on task days, conaments came fi-om more students and even those who, at 

first, showed great reluctance to join the class. It may very well be that seeing their ideas 

judged successfully gave some students the confidence and courage to begin participating 

orally. Think of the possibilities. 
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Scenario: VI.3 

Research Team Member: Circumventing Federal Regulations 

Scenario: 
A supercomputer center research team has been working on an important problem 
involving computerizing air traffic control. A visiting computer scientist from a 
Communist nation currently at odds with the United States appears to have the requisite 
theoretical knowledge to be of great assistance; however, federal regulations prohibit his 
involvement. One of the team members discusses the problem informally with him, 
however, and gains important insight into potential solutions. 
Task: 
Pause, deliberate. Is there an ethics issue involved? Was the team member's action 
unethical or not unethical? Does it make any difference if the member did not know of 
the prohibitive regulation? What general principles apply? 
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Scenario: VI.6 

Information Security Manager: Monitoring Electronic Mail 

Scenario: 
The information security manager in a large company was also the access control 
administrator of a large electronic mail system operated for company business among its 
employees. The security manager routinely monitored the contents of electronic 
correspondence among employees. He discovered that a number of employees were 
using the system for personal purposes; the correspondence included love letters, 
disagreements between married partners, plans for homosexual relations, and a football 
betting pool. The security manager routinely informed the human resources department 
director and the corporate security officer about these communications and gave them 
printed listings of them. In some cases, managers punished employees on the basis of the 
content of the electronic mail messages. Employees objected to the monitoring of their 
electronic mail, claiming that they had the same right of privacy as they had using the 
company's telephone system or internal interoffice mail system. 

Task: 
Pause, deliberate. Is there an ethics issue involved? Were the information security 
manager's and top management's actions unethical or not unethical? What general 
principles apply? 
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Scenario: V.7 

President of Software Development Company: Marketing a Software 
Product Known to Have Bugs 

Scenario: 
A software development company has just produced a new software package that 
incorporates the new tax laws and figures taxes for both individuals and small businesses. 
The president of the company knows that the program probably has a number of bugs. 
He also believes that the first firm to put his kind of software on the market is likely to 
capture the largest market share. The company widely advertises the program. When the 
company actually ships a disk, it includes a disclaimer of responsibility for errors 
resulting from use of the program. The company expects it will receive a certain number 
of complaints, queries, and suggestions for modification. The company plans to use these 
to make changes and eventually issue updated, improved, and debugged versions. The 
president argues that this is general industry policy and that anyone who buys version 1.0 
of a program know this and will take proper precautions. Because of bugs, a number of 
user filed incorrect tax returns and were penalized by the IRS. 

Task: 
Pause, deliberate. Is there an ethics issue involved? Were the president's actions 
unethical or not unethical? What general principles apply? 



153 

Scenario: V.7 

Programmer: Developing Marketing Profiles From Public Information 

Scenario: 
An enterprising programmer used publicly available information stored in a variety of 
places or available by purchase from the Department of Motor Vehicles, mail order firms, 
and other sources to compile "profiles" of people (shopping habits, likely income level, 
whether the family was likely to have children, etc.). He sold the profiles to companies 
interested in marketing specialized products to niche markets. Some of his profiles were 
inaccurate, and the families received a large volume of unsolicited, irrelevant mail and 
telephone solicitation. They did not know why this increase in their junk mail and calls 
had occurred and found it armoying and bothersome. Other profiles were accurate, and 
families benefited from receiving the sales materials. 

Task: 
Pause, deliberate. Is there an ethics issue involved? Were the programmers actions 
unethical or not unethical? What general principles apply? 
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Scenario: IV.8 (Modified*) 

University Student: Offering Limited Access To Pornographic Images* 

Scenario: 
Students at a university were each given small personal computer accounts on the 
university-owned mainframe. Through the student chapter of the Association for 
Computing Machinery (ACM), a forum system was set up. Any student with an account 
could sign on, read what had been entered into the forum, and add his or her comments. 
A discussion of sexual behavior developed. One student briefly described some 
pornographic images he had downloaded into his account from the World Wide Web. 
The student had also armounced that he had put the images in one of his directories and 
had authorized access under a particular sign-on ID. He revealed the sign-on ID only to 
those who wanted to see the pornographic images. He warned those who might be 
offended that the images were quite explicit and crude. Several weeks later, the student 
was called into the Dean of Students' office and threatened with expulsion. The 
university had heard about the images and traced it to him through his comments on the 
forum. 

Task: 
Pause, deliberate. Is there an ethics issue involved? Were the actions of the student 
unethical or not unethical? What general principles apply? 
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Scenario: lU.I 

Computer Hacker ("Breaker"): Accessing Commercial Computer 
Services 

Scenario: 
Without malicious intent, a computer hacker was scanning telephone numbers with his 
microcomputer and identifying those numbers that responded with a computer tone. He 
accessed one of these computers, using a telephone number he had acquired. Without 
entering any identification, he received a response welcoming him to an expensive and 
exclusive financial advisory service offered by a large bank. He was offered free of 
charge a sample use of some of the services if he would give his name and address. He 
provided someone else's name and address and used the free promotional services. This 
stimulated his interest in the services that the bank charged for and gave him sufficient 
knowledge of access protocol to attempt to use the services without authorization. He 
gained access to and examined the menus of services offered and instruction for use. 
However, he did not use the services. By examining the logging audit file and checking 
with the impersonated customer, bank officials identified the computer hacker and 
claimed that he had used their services v^thout authorization. 

Task: 
Pause, deliberate. Is there an ethics issue involved? Were the actions of the hacker 
unethical or not unethical? What general principles apply? 
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Scenario: VI.7 

Employer: Monitoring an Information Worker's Computer Usage 

Scenario: 
An information worker in a large company performed her assigrunents on a workstation 
connected to the company's mainframe system. The company had a policy of allowing 
employees to use the computer services for personal purposes as long as they had explicit 
approval of management. The woman had such approval to use the system for the 
extracurricular recreational activities of the employees in her department. 
The company suspected a rising amount of employee unrest because of its potential 
acquisition by another company. Management had the security department monitor all 
computer service activities of the information worker. Memos, letters, email messages, 
bulletin board notices, collections and expenditures of money, and budgets were all 
carefully scrutinized for evidence of employee unrest. In addition, the security 
department prepared reports detailing the information worker's use of the computer 
services - both her regular work and her employee recreation work. These reports were 
read and analyzed by a wide range of company managers and were stored indefinitely in 
company vital records facilities. All of this took place unknown to the information 
worker. 

Task: 
Pause, deliberate. Is there an ethics issue involved? Were the actions of the Employer 
unethical or not unethical? What general principles apply? 
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Scenario: V.6 

Software Developer: Encroaching on a Consultant's Business With an 
Expert System Application 

Scenario: 
A software developer produced an expert system shell and offered to hire a consultant to 
build an application of the systems in his field of expertise. The developer sold the expert 
systems application extensively among the consultant's potential clients. The expert 
system performed well enough that they did not have need for the consultant. As a result, 
the consultant lost his client market and had to terminate his business. 

Task: 
Pause, deliberate. Is there an ethics issue involved? Were the actions of the software 
developer unethical or not unethical? What general principles apply? 
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APPENDIX B: IN-CLASS WRITING ASSIGNMENTS 
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MIS 111 Honors, Spring 1996 

Name: Last 4 digits of SID: 

In-Class writing assignment for discussion on "Research Team Member: Circumventing 
Federal Regulations " 

Your assignment is to write a position paper using what you've learned in today's 
discussion and elsewhere to support the actions of the team member who violatedfederal 
regidations and discussed the problem informally with a visiting scientist from a nation 
currently at odds with the United States. Your assignment is to write a convincing essay 
as to why the actions taken by the team member were both ethical and appropriate. 
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MIS 111 Honors, Spring 1996 

Name: Last 4 digits of SID: 

In-Class writing assignment for discussion on "Research Team Member: Circumventing 
Federal Regulations " 

Your assignment is to write a position paper using what you've learned in today's 
discussion and elsewhere to condemn the actions of the team member who violated 
federal regulations and discussed the problem informally with a visiting scientist from a 
nation currently at odds with the United States. Your assignment is to write a convincing 
essay as to why the actions taken by the team member were both unethical and 
inappropriate. 
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MIS 111 Honors, Spring 1996 

Name: Last 4 digits of SID: 

In-Class writing assignment for discussion on "Information Security Manager: 
Monitoring Electronic Mail" 

Your assignment is to write a position paper using what you've learned in today's 
discussion and elsewhere to support the actions of the information security manager and 
top management who routinely monitored the contents of electronic correspondence 
among employees and, in some cases, punished employees on the basis of the content of 
the electronic mail messages. Your assignment is to write a convincing essay as to why 
the actions taken by the information security manager and top management were both 
ethical and appropriate. 
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MLS 111 Honors, Spring 1996 

Name: Last 4 digits of SID: 

In-Class writing assignment for discussion on "Information Security Manager: 
Monitoring Electronic Mail" 

Your assignment is to write a position paper using what you've learned in today's 
discussion and elsewhere to condemn the actions of the information security manager 
and top management who routinely monitored the contents of electronic correspondence 
among employees and, in some cases, punished employees on the basis of the content of 
the electronic mail messages. Your assignment is to write a convincing essay as to why 
the actions taken by the information security manager and top management were both 
unethical and inappropriate. 
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MIS 111 Honors, Spring 1996 

Name: Last 4 digits of SID: 

In-Class writing assignment for discussion on "President of Software Development 
Company: Marketing a Software Product Known to Have Bugs " 

Your assignment is to write a position paper using what you've learned in today's 
discussion and elsewhere to support the actions of the president of a software 
development company who marketed a software product known to have bugs. Your 
assignment is to write a convincing essay as to why the actions taken by the president 
were both ethical and appropriate. 



Name: 

MIS 111 Honors, Spring 1996 

Last 4 digits of SID: 

In-Class writing assignment for discussion on "President of Software Development 
Company: Marketing a Soft^vare Product Known to Have Bugs " 

Your assignment is to write a position paper using what you 've learned in today's 
discussion and elsewhere to condemn the actions of the president of a software 
development company who marketed a software product known to have biigs. Your 
assignment is to write a convincing essay as to why the actions taken by the president 
were both unethical and inappropriate. 
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MIS 111 Honors, Spring 1996 

Name: Last 4 digits of SID: 

In-Class writing assignment for discussion on "Programmer: Developing Marketing 
Profiles From Public Information " 

Your assignment is to write a position paper using what you 've learned in today's 
discussion and elsewhere to support the actions of the programmer who used publicly 
available information from a variety of sources to create and sell customer "profiles " 
that led to some individuals receiving unwanted mail and phone solicitations and others 
receiving desirable sales information. Your assignment is to write a convincing essay as 
to why the actions taken by the programmer were both ethical and appropriate. 
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MIS 111 Honors, Spring 1996 

Name: Last 4 digits of SID: 

In-Class writing assignment for discussion on "Programmer: Developing Marketing 
Profiles From Public Information " 

Your assignment is to write a position paper using what you've learned in today's 
discussion and elsewhere to condemn the actions of the programmer who used publicly 
available information from a variety of sources to create and sell customer "profiles" 
that led to some individuals receiving unwanted mail and phone solicitations and others 
receiving desirable sales information. Your assignment is to write a convincing essay as 
to why the actions taken by the programmer were both unethical and inappropriate. 
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MIS 111 Honors, Spring 1996 

Name: Last 4 digits of SID: 

In-Class writing assignment for discussion on " University Student: Offering Limited 
Access To Pornographic Images " 

Your assignment is to write a position paper using what you've learned in today's 
discussion and elsewhere to support the actions of the student who used his university 
account to offer access, via a sign-on ID, to pornographic images. Your assignment is to 
write a convincing essay as to why the actions taken by the student were both ethical and 
appropriate. 
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MIS 111 Honors, Spring 1996 

Name: Last 4 digits of SID: 

In-Class writing assignment for discussion on "University Student: Offering Limited 
Access To Pornographic Images " 

Your assignment is to write a position paper using what you 've learned in today's 
discussion and elsewhere to condemn the actions of the student who used his university 
accoimt to offer access, via a sign-on ID, to pornographic images. Your assignment is to 
write a convincing essay as to why the actions taken by the student were both unethical 
and inappropriate. 
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MIS 111 Honors, Spring 1996 

Name: Last 4 digits of SID: 

In-Class writing assignment for discussion on "Computer Hacker ("Breaker "): 
Accessing Commercial Computer Services 

Your assignment is to write a position paper using what you 've learned in today's 
discussion and elsewhere to support the actions of the computer hacker who scanned 
telephone numbers and eventually gained access to services without authorization. Your 
assignment is to write a convincing essay as to why the actions taken by the employer 
were both ethical and appropriate. 
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MIS 111 Honors, Spring 1996 

Name: Last 4 digits of SID: 

In-Class writing assignment for discussion on "Computer Hacker ("Breaker "): 
Accessing Commercial Computer Services 

Your assignment is to write a position paper using what you've learned in today's 
discussion and elsewhere to condemn the actions of the computer hacker who scanned 
telephone numbers and eventually gained access to services without authorization. Your 
assignment is to write a convincing essay as to why the actions taken by the employer 
were both unethical and inappropriate. 
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MIS 111 Honors, Spring 1996 

Name: Last 4 digits of SID: 

In-Class writing assignment for discussion on "Employer: Monitoring an Information 
Worker's Computer Usage " 

Your assignment is to write a position paper using what you 've learned in today's 
discussion and elsewhere to support the actions of the employer who monitored an 
information worker's regular work and employee recreation work Your assignment is to 
write a convincing essay as to why the actions taken by the employer were both ethical 
and appropriate. 
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MIS 111 Honors, Spring 1996 

Name: Last 4 digits of SID: 

In-Class writing assignment for discussion on "Employer: Monitoring an Information 
Worker's Computer Usage " 

Your assignment is to write a position paper using what you ve learned in today's 
discussion and elsewhere to condemn the actions of the employer who monitored an 
information worker's regidar work and employee recreation work Your assignment is to 
write a convincing essay as to why the actions taken by the employer were both unethical 
and inappropriate. 
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MIS 111 Honors, Spring 1996 

Name: Last 4 digits of SID: 

In-Class writing assignment for discussion on "Software Developer: Encroaching on a 
Consultant's Business With an Expert System Application " 

Your assignment is to write a position paper using what you 've learned in today's 
discussion and elsewhere to support the actions of the software developer who created an 
expert system that encroached on a consultant's business. Your assignment is to write a 
convincing essay as to why the actions taken by the software developer were both ethical 
and appropriate. 
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MIS 111 Honors, Spring 1996 

Name: Last 4 digits of SID: 

In-Class writing assignment for discussion on "Software Developer: Encroaching on a 
Consultant's Business With an Expert System Application " 

Your assignment is to write a position paper using what you've learned in today's 
discussion and elsewhere to condemn the actions of the software developer who created 
an expert system that encroached on a consultant's business. Your assignment is to write 
a convincing essay as to why the actions taken by the software developer were both 
unethical and inappropriate. 
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APPENDIX C: FINAL EXAM QUESTION 
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10. The following is a list of the five ethical principles discussed in class and in 
chapter 15. Briefly define each and then state how it specifically applies to one of 
the ethical scenarios discussed in class. Your answer should reference five different 
scenarios. 

The Golden Rule 

The Greatest Good 

Kant's Categorical Imperative 

The Slippery Slope rule 

No "Free Lunch" 
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