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ABSTRACT 

Cognitive learning theory predicts, and studies have demonstrated that immediate and 

frequent feedback, cooperative learning, and reduced evaluation apprehension can 

improve learning. Electronic meeting systems (EMS) offer new support for these 

concepts, and may lead to an improved learning environment. 

In an attempt to create and evaluate a more effective, active, problem-solving learning 

environment, the following research questions were identified: 

1. Does EMS classroom use affect learning? 

2. How is EMS used in the classroom over time? 

13 

A field study of computer-supported collaborative learning was conducted to answer 

these questions. Ten junior English classes at one high school were the volunteer 

subjects for this year-long study. One class received the treatment (classroom use of an 

EMS) and the other nine classes served as control groups. Each student in each class was 

given a pre-treatment writing assignment and survey and a post-treatment writing 

assignment and survey to assess writing skill development and perceived writing product 

and process skill development. Quantitative difference scores (post - pre) for the writing 

assignment and the survey were tabulated and the class means were analyzed using an 

Analysis of Variance. 

In addition, the treatment group served as lithe case II in the case study portion of this 

study and was consistently observed throughout the school year. To determine patterns 
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of classroom activities and interactions, field notes and formal interview transcripts were 

coded using a coding scheme developed specifically for this study. 

Findings of this study provide strong evidence that EMS technology had a positive effect 

in the classroom. A cooperative learning environment emerged where students 

consistently worked together and were task-focused. Students tackled more and bigger 

problems than permitted by the traditional classroom. Furthermore, the EMS technology 

provided more opportunities for immediate and frequent feedback. Finally, the EMS 

class developed stronger writing skills as compared to the other classes that did not 

employ EMS technology in the classroom. Thus, the results of this study suggest that the 

incorporation of EMS technology in the classroom fosters a more effective learning 

environment. 



CHAPTER 1: INTRODUCTION 

1.1: The Problem Area 

For years now, the American Education System has been,in disarray. The following 

sample of "indicators" suggest the American Education System is at risk. 

15 

American students are consistently outperformed on tests of student achievement 
by students in most other industrialized nations. Student achievement on 
standardized tests is on the decline. SAT scores have declined each year over the 
last 20 years. Students graduating from American high schools and colleges do 
not possess higher order intellectual skills like critical thinking, persuasive writing 
skills, and problem-solving skills (National Commission on Excellence in 
Education, 1983; p. 8-9). 

It might be tempting to believe that a quick fix, a cure-all exists to correct this severely 

damaged system. Further, one might be tempted to assume that automation of the current 

classroom is that "fix-all". If students were "on-line" and had access to more and better 

information, then they would truly learn and our educational problems would disappear. 

If lectures included multimedia, then students would be more interested in the subject 

matter and would learn more. Such "solutions" suggest that automating the current 

classroom setting will create an effective learning environment. However, this 

dissertation will present evidence that the solution to our educational problems is much 

more complicated than automating the traditional classroom experience. 

Before one is lulled into believing that putting encyclopedias on-line and computer 

notebooks at every student's desk will solve our education system crisis, educators and 

researchers should take a step back to revisit and possibly redesign the classroom 
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experience. In chapter 2 of this dissertation, evidence is presented that cannot be denied -

- our schools at all levels need improving. The American Education System is not living 

up to the expectations of society. Further, in chapter 2 of this dissertation additional 

evidence is provided which asserts that automating the traditional classroom experience 

may be a stop-gap measure rather than the much sought systemic educational reform. 

1.2: Creating an Effective Learning Environment 

This dissertation will offer evidence that the traditional, lecture-based pedagogical 

approach is not working. For example, in recent years our higher education institutions 

and business schools have been criticized for their pedagogical approaches. Over reliance 

on the lecture method has been linked to a failure to develop students' problem-solving 

and critical thinking skills -- outcomes expected from these learning institutions (Bok, 

1986; Boyer, 1987). If computers are merely used to automate books and lectures, one 

cannot assume this high tech learning environment will correct the situation and foster the 

development of these skills. The process of classroom information delivery and 

dissemination may become more efficient while the opportunity to create an active, 

engaging, cooperative, problem-solving oriented learning environment may be missed 

entirely. 

In order to address these educational problems and elicit true educational reform, one 

must first attempt to identify the characteristics of the ideal learning environment. It is 

only with a thorough understanding of the learning process and its environment that 

computer technology can be used to enhance the educational experience. Before 
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embarking on this research endeavor, learning theory was studied in depth in an attempt 

to understand the learning process and its environment. 

Learning is a process or an experience whereby knowledge or skill is acquired by the 

learner. This research effort is guided by a cognitive learning theory (Rumelhart, 1980). 

Under this view, people successfully solve problems via mental modeling. The learner 

builds, tests, and refines mental models of the problem domain by applying these models 

to new problem-solving situations (Shuell, 1986). These mental models include the basic 

concepts or building blocks of the domain and the relationships among these concepts 

(Glaser, 1990). 

Cognitive learning theory assumes the existence of the mind. Learning is not a chain 

reaction of stimuli and responses. Rather, cognitive learning theory suggests the learner 

is actively involved in the learning effort and with the learner's awareness and 

understanding of the learning effort, insightful problem solving and transference of 

knowledge to novel problem-solving circumstances is possible. Such a theory seems 

more appealing and applicable to learning circumstances that focus on higher order 

thinking -- critical thinking, alternative evaluation, problem-solving skills, and the like. 

1.2.1: Cooper~tive Learning 

One particularly successful learning strategy is cooperative learning. In the cooperative 

learning environment, learning occurs when students interact in small groups or teams to 

help one another master academic material (Slavin, 1991). With cooperative learning 

methods, students are responsible for each others' learning as well as their own. As 
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students actively engage in tasks geared toward team goals, they search for relevant 

information and examine, discuss, and interpret that information in their process of 

knowledge creation. In such a classroom, the instructor guides, encourages, and provides 

feedback during this knowledge generation effort. Beyond enhancing student academic 

achievement, cooperative learning efforts have show positive effects on student self

esteem, intergroup relations, mainstreaming, attitudes toward school, and the ability to 

work cooperatively (Slavin, 1991). 

Given an increased understanding of the learning process, the purpose of this study was 

to go beyond the automation of the traditional, lecture-based classroom environment. 

Instead, the opportunity was seized to create and evaluate a more effective, active, 

problem-solving learning environment. 

1.3: Electronic Meeting Support for the Learning Environment 

Electronic meeting systems (EMS) offer promising support for a more effective, active, 

problem-solving learning environment. EMS technology, which has been used 

extensively in the business arena, has been shown to substantially improve the 

productivity of face-to-face work groups (Dennis et aI, 1988; Nunamaker et aI, 1991). An 

EMS improves the productivity of a problem-solving team by changing the way team 

members communicate, think, and access information. An EMS is based on a network of 

personal computers, usually one for each participant. Group members contributes to an 

EMS session by typing their ideas into their workstations. The EMS provides a 

collection of different software tools, each of which supports and structures group activity 

in some unique way. The EMS environment is designed to enhance the entire group 



problem-solving process from problem definition, to problem analysis, solution 

generation, alternative analysis, through consensus building. 

1.3.1: Electronic Meeting Support for Cooperative Learning 

19 

In the EMS environment, simultaneous, parallel processing is the norm, and thus, 

cooperative learning initiatives are not only supported but should be enhanced. Each 

group member has an equal opportunity to contribute hislher ideas to the group 

discussion. Research has consistently shown increased participation for EMS supported 

groups over their manual counterparts (George et aI., 1990; Nunamaker et aI., 1987; 

Vogel et aI., 1988). Further, studies which incorporated anonymity typically resulted in 

increased as well as more evenly distributed participation in EMS supported, anonymous 

groups (Gallupe, 1986; George et al" 1990; Vogel et aI., 1988). To extend this to the 

classroom suggests that all students could contribute simultaneously and anonymously in 

an EMS supported classroom. Further, while students in the EMS classroom can work at 

the same time, they can also work at their own intellectual speed. Thus, the EMS 

classroom seems to offer new support for cooperative learning efforts. 

1.3.2: Electronic Meeting Support for Problem Solving 

The EMS environment is designed to enhance the entire problem-solving process. 

Because EMS technology makes the group problem-solving process so effective and 

efficient, students using this technology in the classroom should be able to tackle more 

and larger problems than would otherwise be possible. In one study of an EMS 

classroom, students collaborating with EMS technology were found to have higher 
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perceived levels of skill development, higher perceived learning, and higher perceived 

interest in the subject matter than their counterparts who collaborated without the benefit 

of the EMS technology (Alavi, 1994). 

Thus, EMS technology. promises to offer new support for learning and may lead to an 

improved learning environment. With this in mind, the next section discusses the specific 

research questions that motivated this study. 

1.4: The Research Questions 

Given the discussion in the preceding section, the following research questions were 

identified and will be examined in this dissertation: 

1. How is EMS used in the classroom over time? 

2. What makes EMS use successful in the classroom? 

3. With EMS use in the classroom, how do the classroom interactions change 

over time? 

4. Does EMS classroom use affect learning? 

The answers to these questions may provide important clues about the interactions of 

students, teachers, and the use of EMS technology. With this increased understanding, 

researchers and teachers who implement EMS in their classrooms will be in a better 

position to facilitate the appropriate and intended use of this technology. Further, this 

gain in cognizance will increase the chances for successful implementation of 

electronically-supported classroom collaboration. Finally, EMS developers may increase 



their grasp of the classroom collaborative learning environment and thus, have a clear 

understanding of the user requirements for EMS technology support. 

1.5: Organization of the Dissertation 

21 

This dissertation reports a field study of computer-supported collaborative learning to 

answer the research questions posed in the previous section. Ten junior English classes at 

one high school in a mid-size southwestern city were the volunteer subjects for this year

long study. One class received the treatment (classroom use of EMS) and the other nine 

classes served as control groups. Each student in each class was given a pre-treatment 

writing assignment and survey and a post-treatment writing assignment and survey to 

assess writing skill development and perceived writing product and process skill 

development. Further, the treatment group served as "the case" in the case study portion 

of this study and was consistently observed throughout the school year. 

Chapter 2 of this dissertation contains a review of both the learning and EMS literature 

pertinent to this research effort. It begins with a discussion of the problems in education. 

Next, it describes and analyzes numerous learning theories. Then, the model of learning 

used in this study is introduced and the EMS features that may impact the classroom 

learning environment are highlighted. Finally, this chapter is concluded with a brief 

summary of the recent research in this area and justification for this study is provided. 

Chapter 3 describes the logic of this research design and presents the research methods 

used. Chapter 4 contains the data analysis for the case study portion of this study and 

chapter 5 contains the data analysis for the quasi-experimental portion of this study. 



Chapter 6, the final chapter, contains the conclusions of this research effort including a 

discussion of implications, limitations, and areas for future study. 

22 
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CHAPTER 2: EDUCATION AND LEARNING THEORY 

2.1: The Problem with Education 

"Education, in the formal sense of the word, refers to the systematic organized programs 

designed to produce certain knowledge, skills, understanding, attitudes and behavior 

patterns in members ofa given social group (Kingsley and Garry, 1957; p. 13)." For 

years now, the American Education System has been in disarray. This Education System 

is falling short of the goals and objectives of American society. 

In August of 1981, Secretary of Education, T. H. Bell, created the National Commission 

on Excellence in Education and directed it to examine the quality of education in the 

United States. In April of 1983, this National Commission on Excellence in Education 

issued a startling report, A Nation at Risk: The Imperative for Educational Reform, to the 

Secretary of Education. 

While investigating the state of American education, the Commission's work focused on 

five major sources of information: 

• papers commissioned from experts on a variety of educational issues; 
• administrators, teachers, students, representatives of professional and 

public groups, parents, business leaders, public officials, and scholars who 
testified at eight meetings of the full Commission, six public hearings, two 
panel discussions, a symposium, and a series of meetings organized by the 
Department of Education's Regional Offices; 

• existing analyses of problems in education; 
• letters from concerned citizens, teachers, and administrators who 

volunteered extensive comments on problems and possibilities in 
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American education; and 
• descriptions of notable programs and promising approaches in education. 

(National Commission on Excellence in Education, 1983; p. 2-3). 

Based on its research, the Commission reported "Our Nation is at risk ... We report to 

the American people that while we can take justifiable pride in what our schools and 

colleges historically accomplished and contributed to the United States and the well

being of its people, the educational foundations of our society are presently being eroded 

by a rising tide of mediocrity that threatens our very future as a Nation and as a people . 

. . . We have, in effect, been committing an act of unthinking, unilateral educational 

disarmament (National Commission on Excellence in Education, 1983; p. 5)." The report 

went on to argue that "Learning is the indispensable investment required for success in 

the 'infonnation age' we are entering (National Commission on Excellence in Education, 

1983;p.7)." 

The Commission's report continued with a presentation of the "Indicators of the Risk". 

Those indicators that are pertinent to this study are highlighted below. 

• International comparisons of student achievement, completed a decade 
ago, reveal that on 19 academic tests American students were never first or 
second and, in comparison with other industrialized nations, were last 
seven times. 

• Some 23 million American adults are functionally illiterate by the simplest 
test of everyday reading, writing, and comprehension. 

• About 13 percent of all 17 -year-oIds in the United States can be 
considered functionally illiterate. Functional illiteracy among minority 
youth may run as high as 40 percent. 

• Average achievement of high school students on most standardized tests is 
now lower that 26 years ago when Sputnik was launched. 

• Over half the popUlation of gifted students do not match their tested ability 
with comparable achievement in school. 
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• The College Board's Scholastic Aptitude Tests (SAT) demonstrate a 
virtually unbroken decline from 1963 to 1980. Average verbal scores fell 
over 50 points and average mathematics scores dropped nearly 40 points. 
College Board achievement tests also revealed consistent declines in 
recent years in such subjects as physics and English. 

• Both the number and proportion of students demonstrating superior 
achievement on the SATs (Le., those with scores of 650 or higher) have 
also dramatically declined. 

• Many 17-year-olds do not possess the "high order" intellectual skills we 
should expect of them. Nearly 40 percent cannot draw inferences from 
written material; only one-fifth can write a persuasive essay; and only 
one-third can solve a mathematics problem requiring several steps. 

• Average tested achievement of students graduating from college is also 
lower. 

• Business and military leaders complain that they are required to spend 
millions of dollars on costly remedial education and training programs in 
such basic skills as reading, writing, spelling, and computation. 

(National Commission on Excellence in Education, 1983; p. 8-9). 

Based on these indicators, one can conclude that the average student of our schools and 

colleges today does not graduate having mastered the appropriate skill set -- higher order 

intellectual skills such as critical thinking, persuasive writing skills, and problem-solving 

skills. The Commission's report echoed this sentiment, "Nevertheless, the average 

graduate of our schools and colleges today is not as well-educated as the average 

graduate of25 or 35 years ago, when a much smaller proportion of our population 

completed high school and college. The negative impact of this fact likewise cannot be 

overstated (National Commission on Excellence in Education, 1983; p. 11)." 

The Commission made numerous recommendations to address this risk, and it made 

specific recommendations in tenns of content and curriculum requirements including the 

strengthening of requirements to graduate from high school and college. Further, the 
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Commission argued for more rigorous and measurable standards and higher expectations 

for academic achievement including the specific admonition that 4-year colleges and 

universities should raise their admission requirements. In addition, the Commission 

argued that students have to spend more time on their studies. Specifically, there should 

be longer school days, a lengthened school year, and more homework. An effort should 

be made to improve teacher preparation and steps taken to make teaching a more 

rewarding profession. Finally, the Commission urged a concerted effort on the part of 

individual citizens, parents, teachers, school administrators, politicians, and business 

leaders in order to provide the fiscal and moral support needed to bring about successful 

educational reform (National Commission on Excellence in Education, 1983). 

In 1993, a second report, Ten Years After A Nation at Risk, was published by the 

Conference Board. The purpose of this report was to document the progress or lack 

thereof since the A Nation at Risk report. This 1993 report was based on the experiences 

and views of education and business leaders who directly participated in the 10-year 

effort to improve education. These "reformers" responded to survey and interview 

questions. The findings are summarized below. 

This research found that the business community heard the call for educational reform 

and has taken the first steps toward answering that call. Businesses have addressed 

specific educational issues such as dropout and retention rates, early childhood education, 

science and mathematics achievement, and mentoring in schools at all levels. Further, 

business has supported specific educational reform including national standards, school 

choice, and outcome-based education. Finally, business has shared its management 

expertise to encourage the effective administration of specific school systems. In 



summary, the leaders in business and education questioned by the Conference Board 

found that business involvement in public schools: 

• has produced a durable commitment to local communities and to the 
national interest 

• reflects persistence in developing new programs and new relationships 
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• has shown greatest success in building broad-based coalitions with clear 
goals 

• has effectively attracted and maintained public attention to educational 
concerns 
-but-

• has not yet produced wide-scale improvement 

(Lund and Wild, 1993; p. 2). 

In this report's section on "Directions for the Future", the authors state "Participants in 

this study offer no congratulations on the progress of educational reform since the 

publication of A Nation at Risk. They are moderate in their praise of business 

involvement. While affirming the good intentions and the effort in workplace programs, 

they are deeply disturbed by the lack of broad-based measurable results (Lund and Wild, 

1993; p. 8)." The sense is that even though American education reform is still on track 

and new players are committed to this task, our Nation still remains at risk. 

In recent years, our higher education institutions and business schools have been 

criticized for their pedagogical approaches and their inability to produce the business 

leaders of the future. National commissions and scholarly reports have repeatedly 

criticized the college educational experience for its over emphasis on the lecture method 

and its failure to develop students' problem-solving and critical thinking skills (Bok, 

1986; Boyer, 1987). 
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In addition, business leaders have not been impressed by the skill set that contemporary 

college graduates possess. In 1974, an International Survey of Business Opinion and 

Experience was conducted by the Conference Board. This survey asked business leaders 

to assess the educational preparation of employees entering the world of business and 

industry. 98 business leaders representing 41 countries responded. 

Survey results focused on the following problem areas. Executives believed employees 

entering the work force did not have the quantity and the quality of education needed to 

adequately prepare them for their careers. In terms of quantity, executives believed that 

students did not receive enough general education and more important enough business 

education in the university setting. From a quality standpoint, respondents criticized the 

overemphasis on theory in the college classroom and the lack of basic business 

understanding by the typical college graduate. The typical green business school 

graduate had an insufficient understanding or a misunderstanding of how the economic 

system works. Also, this new hire could not put theory into practice on the job. Further, 

the executives noted that recent college graduates lacked specific, essential business skills 

-- communication skills, problem-solving skills, and the ability to work with other people 

as a team, to name but a few (Conference Board, 1974). 

The business leaders surveyed did provide some tangible recommendations to solve these 

educational problems. Besides increasing funding to universities and creating 

partnerships with business entities, the business leaders suggested adding more 

experience to the classroom (i.e., via the case study method) and increasing the number of 

work-study programs to solidify the transfer of theory to practice. Changes in 
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pedagogical approaches including" ... additional concentration on: (1) methodical 

preparation of reports; (2) documentation; (3) work in groups; (4) active teaching and 

learning methods; (5) logic; (6) creativity; (7) capacity for expression; (8) speed reading; 

(9) treatment of data; and other matters (Conference Board, 1974; p. 19)." 

In summary, it cannot be denied that our schools at all levels need improving. The 

American Education System is not living up to the expectations of society. In order to 

address these educational problems and elicit true educational reform, we must first 

attempt to answer the question that is at the core of any educational experience -- What is 

learning? 

2.2: Getting Back to the Basics -- An Exploration of Learning Theories 

Over the years, educators and psychologists have studied and continued to debate how 

individuals learn. This question of how individuals learn and/or behave is central to the 

human experience. Parenting, teaching, coaching, and training, to name but a few, all 

center around individual learning. 

To the lay person, learning is often equated with an outcome like knowledge or 

performance. However, from a research perspective, learning is not an end product but 

rather a process. Learning, by definition, is a process or an experience whereby 

knowledge or skill is acquired by the learner. Thus, effective learning involves the 

process of individual change. In order for such individual change to be classified as 

learning, it must not be explained by maturation or other temporary states (fatigue, drugs, 

etc.) of the individual. 
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When one observes today's classroom, some method of instruction is normally employed. 

This instruction method is based on a set of assumptions on how teaching and learning 

should take place. Thus, some learning theory, intentionally or inadvertently, is at the 

heart of any instruction method. 

Presently, there is no one unified theory of learning. Yet, learning theories are often 

classified into one of two broad philosophical schools of thought: connectionists theories 

or cognitive theories. 

Connectionists, often referred to as behaviorists, interpret learning as a matter of 

connections between stimuli and responses. These "connections" go by a variety of 

names: habits, stimulus-response bonds, conditioned responses, etc. "Always, however, 

there is a concentration on the responses that occur, on the stimuli (and perhaps other 

conditions) that elicit them, and on the ways that experience changes these relationships 

between stimuli and responses (Hill, 1977; p. 27)." 

Cognitive theorists interpret learning in light of cognitive processes. "The cognitive 

processes include perception, the acquisition of knowledge through the senses; memory, 

the storage and retrieval of information from the past; problem solving, the generation 

and testing of hypotheses; and thinking, the rehearsal of past events and the imagining of 

future ones (Restle, 1975; p. 1)." Thus, the cognitive theorist focuses his/her study on the 

ways in which cognitions are modified by experience. In the following sections, a brief 

survey of the prominent connectionist and cognitivist theories is provided. 



2.2.1: A Brief Survey of Prominent Connectionist Theories 

Connectionism, or behaviorism, was the most prominent learning paradigm throughout 

the first half of this century (Jonassen, 1993; Hilgard, 1975). Connectionists view 

learning as a change in the behavioral disposition of an organism (Jonassen, 1993). 

Given this view of learning, connectionists are solely concerned with what learners do 

and thus, they believe learning occurs through conditioning or selective reinforcement. 
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From the connectionist perspective, the learner is seen as passive and reactive to hislher 

environment. The connectionist does not consider or discuss the activities of the mind. 

Instead, the connectionist asserts that learning occurs when new associations are made 

among stimuli or between stimuli and responses. In the connectionist tradition, education 

is the appropriate arrangement of stimuli so that the desired associations are made. 

2.2.1.1: Thorndike 

In 1898, Edward L. Thorndike presented his learning theory in his Animal Intelligence 

and this "connectionist" theory was the dominant learning theory for nearly fifty years. 

Thorndike's learning theory was based on his extensive experimental study of animal 

learning. Thorndike saw learning as the association between sense impressions and 

impulses to action (Hilgard, 1975). In Thorndike's terms, these connections or bonds 

would strengthen or weaken in the making or breaking of habits. Thus, Thorndike's 

learning theory is considered to be the original stimulus-response psychology of learning. 



32 

Thorndike identified trial-and-error learning (Thorndike preferred the label "learning by 

selecting and connecting") as the most characteristic form of learning of both lower 

animals and man. Thorndike abhorred the theorizing about animal behavior that went on 

during his lifetime. Hilgard (1975; p. 29) stated, "Thorndike sought to provide a 

mechanistic account of animal learning, one that could be stated in terms of elementary 

events and operations which were not more complex that the behavior they were 

supposed to explain. ... For Thorndike, the important point was that the gradual 

stamping in of rewarded responses and stamping out of unsuccessful ones was an 

automatic, mechanistic explanation for the change in the animal's performance from the 

early to the later trials of training. No great intelligence was required to mediate such 

mechanistic learning." 

2.2.1.2: Pavlov 

Ivan Petrovich Pavlov, a Russian physiologist, is world renowned for his classical 

conditioning experiments on the salivary responses of dogs. When meat powder was 

placed in a dog's mouth (unconditioned stimulus), the dog would salivate (unconditioned 

response). An arbitrary stimulus like a light or a bell was then introduced whenever the 

food was presented to the dog. After repetition, the light or the bell (the conditioned 

stimulus) would illicit salivation (conditioned reflex) without the presence of food. 

For Pavlov, reinforcement was essential to produce the conditioned reflex. "The history 

of a simple conditioned reflex begins with its acquisition through repeated reinforcement, 

that is, the repeated following of the conditioned stimulus by the unconditioned stimulus 

and response at appropriate time intervals (Hilgard, 1975; p. 64)." Pavlov called 
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conditioning what other psychologists have called association. Pavlov had a considerable 

influence on learning theory as well as a direct impact on the work of a young American 

psychologist, B. F. Skinner. 

2.2.1.3: Skinner 

In the early 1930s, B. F. Skinner, in addition to inventing a convenient experimental 

device called the Skinner Box, contributed a new conceptual framework to the study of 

conditioning. Building on the work of Pavlov and Thorndike, Skinner's framework 

divided behavior into two classes: operant and respondent. Respondent behavior, also 

known as elicited response, was equivalent to the traditional reflex concept. Any 

involuntary response that followed from a known stimulus fell into this category. 

Operant behavior, also called emitted response, was Skinner's innovation. Any 

spontaneous response that could not be correlated with a definite stimulus fell into this 

category (Hilgard, 1975; Marx, 1970). 

Under Skinner's definition of conditioning, reflex was defined broadly enough to include 

both respondent and operant behavior. Further, Skhmer identified two types of 

conditioning -- Type S and Type R. Type S involved the conditioning of respondent 

behavior because reinforcement is correlated with stimuli. Pavlov's classical conditioning 

experiment is said to be of Type S. Type R included the conditioning of operant behavior 

because the response is correlated with the reinforcement. Type R came to be known as 

instrumental conditioning (Hilgard, 1975; Marx, 1970). 
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2.2.2: A Brief Survey of Prominent Cognitive Theories 

In the late 1950s and early 1960s, a paradigm shift in learning psychology began 

(Jonassen, 1993). With this cognitive revolution, theories and models from the cognitive 

sciences were more often used to explain learning processes than their connectionist 

predecessors. Central to traditional cognitive theory is the existence of the mind. 

Cognitivists view learning as a change in the mental structure of the learner brought about 

by mental reasoning (Phye and Andre, 1986). Learning occurs when the learner actively 

tries to understand and master hislher environment. 

From the cognitivist perspective, knowledge represents organized mental structures and 

procedures. When one learns, one draws upon prior knowledge to understand the new 

situation. Subsequently, this new experience fuels the refinement of the existing mental 

structures. In the cognitivist tradition, "Education consists of allowing/encouraging, 

active mental exploration of complex environments (Phye and Andre, 1986; p. 2)." 

2.2.2.1: Gestalt Theory 

While Thorndike's trial-and-error learning and the connectionist movement were 

dominating American psychology, three German psychologists, Max Wertheimer, Kurt 

Kofika, and Wolfgang Kohler, were conducting their own studies and experiments which 

gave rise to Gestalt psychology. Gestalt psychology is so named because it emphasizes 

the configuration, structure, and patterning of experience (Kingsley and Garry, 1957). 

Froin this perspective, the whole is seen as more than the sum of its parts. 
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The Gestalt psychologists "took specific issue with the concept that all learning consisted 

of the simple connection of responses to stimuli, without recourse to the existence of 

ideas or thought processes. The Gestaltists insisted that experience is always structured, 

that we react not to a mere mask of separate details, but to a complex organization or 

pattern of stimuli, some of which may be primary and some subsidiary. Moreover, we 

attempt to perceive stimuli in organized wholes, not in disconnected parts (Kingsley and 

Garry, 1957; p. 106)." Gestalt psychology is grounded in the study of perception and the 

factors influencing perceptual organization. The Gestaltists argued that the laws of 

perception they observed applied to learning. 

2.2.2.2: Tolman's Sign Theory 

Edward C. Tolman's Purposive Behavior in Animals and Men was published in 1932. 

His theory has been dubbed purposive behaviorism or a sign-gestalt theory or a sign

significate theory or an expectancy theory. Tolman was labeled a behaviorist, but one 

with very different views from Thorndike or Pavlov or Skinner. 

Tolman did not believe that learning is the associations of responses to particular stimuli. 

Rather, Tolman argued that it is the route or the cognitive map to the goal which is 

learned. Thus, for Tolman behavior has a purpose and "Learning consists of recognizing 

the signs and understanding their meaning in relationship to goals -- in short, the forming 

of cognitions .... The organism's perception of a stimulus, a sign, is followed by 

behavior which results in the reaching of particular goals; these goals Tolman refers to as 

significates in the memory of the organism (Kingsley and Garry, 1957; p. 115-116)." 

Further, in Tolman's learning theory, reinforcement did not hold the revered 
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"connectionist" position. Because from Tolman's perspective learning consisted of 

acquiring information about the means-ends relationship, it was not the reward (Le., the 

satisfying of hunger) that was important, but rather the effect of the reward upon the 

cognition of the means-ends relationship. Though reward or punishment could contribute 

to learning, neither was seen as essential to learning. 

2.2.2.3: Rumelhart and Norman 

In 1978, Rumelhart and Norman published their cognitive learning theory. Under this 

theory, Rumelhart and Norman described the learning process in terms of a schema-based 

theory of long-term memory (Shuell, 1986). This learning theory centers around the 

concept of schemata. Schemata are organized structures of knowledge (Rumelhart, 

1980). These schemata are tested, modified, and refined over time leading to better 

understanding of the problem domain and increased proficiency in problem solving. 

Central to their learning theory was the identification of three qualitatively different kinds 

of learning: " ... (a) accretion, or the encoding of new information in terms of existing 

schemata; (b) restructuring or schema creation, or the process whereby new schemata are 

created; and (c) tuning or schema evolution, or the slow modification and refinement of a 

schema as a result of using it in different situations (Shuell, 1986; p. 421 )." Under this 

view of learning, creation of new schemata occurs as a result of analogical processes -

one learns new schemata by relating new information to old schemata (Rumelhart and 

Norman, 1981). 



2.2.2.4: John Anderson's ACT 

In 1982, John Anderson presented his cognitive theory of learning in the fonn of a 

computer program he developed called ACT. In contrast to Rumelhart and Nonnan's 

contention that three different kinds of learning existed, Anderson presumed a single 

learning process is " ... involved in the full range of skill acquisition from language 

acquisition to problem solving to schema abstraction (Anderson, 1983; p. 255)." 
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The ACT Theory is founded on the belief that problem solving is the basic mode of 

cognition (Anderson, 1982). This theory makes a distinction between declarative 

knowledge, a set of propositions, and procedural knowledge, a system of how to perfonn 

various skills. "According to ACT, knowledge in a new domain always begins as 

declarative knowledge; procedural knowledge is learned by making inferences from facts 

available in the declarative knowledge system (Shuell, 1986; p. 423)." In order to learn 

procedural knowledge, Anderson (1982) suggests that the learner must proceed through 

three stages: the declarative stage, the knowledge compilation stage, and the procedural 

stage. It is in the procedural stage that tuning, as described by Rumelhart and Nonnan 

(1978), occurs. 

2.3: Why a Cognitive Theory of Learning? 

Because learning is central to the human experience and because some learning theory is 

at the core of any classroom instructional experience, one must move beyond the 

explanation and description of learning theories to the task of selecting and putting theory 

into practice. To do so, one must understand the issues on which the connectionists and 
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the cognitive theorists divide. Hilgard (1975) identified three main areas of interpretation 

on which the connectionists and the cognitivists split. 

2.3.1: "Peripheral" Versus "Central" Intermediaries 

The stimulus-response theorists believe that thinking is a chain reaction of events (i.e., 

stimuli, responses). Thus, a stimulus initiates a behavioral sequence, and response or 

movement intermediaries serve as integrators of the sequence. Stimulus 1 leads to 

response 1 which acts as stimulus 2 which leads to response 2 and so on. For the 

connectionist, the whole was no more or less than the sum of its parts. 

Conversely, the cognitivists stressed cognition, the existence of the mind, and insight. 

"The cognitive theorist, on the other hand, more freely infers central brain processes, such 

as memory or expectations, as integrators of goal-seeking behavior (Hilgard, 1975; p. 

24)." Thus, the cognitive theorist believes the whole is greater than the sum of its parts 

and thus, stresses the development of perceptions and the understanding of relationships 

between stimuli and the environment. 

2.3.2: Acquisition of Habits Versus Acquisition of Cognitive Structures 

When asked the question "What is learned?", connectionists would answer "habits" and 

cognitivists would answer "cognitive structures". The connectionist sees habits as 

particular responses built gradually over numerous trials. Thus, the connectionist viewed 

learning as mechanistic. Highly mechanical behavior was easily explained from this 

viewpoint. 



The cognitive theorist viewed mental maps as the output of learning. Such cognitive 

structures made it possible for the learner to know alternative routes to the same 

destination, for example. Thus, cognitive theory could explain variable nonhabitual 

behavior that connectionist theory could not. 

2.3.3: Trial and Error Versus Insight in Problem Solving 
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What happens when the learner is confronted with a novel problem? In the connectionist 

tradition, the learner would draw upon hislher past habits to attempt to solve the new 

problem at hand. If the learner's past habits did not lead to the solution, the learner would 

vary his responses by trial-and-error until the problem was solved. 

The cognitive theorist agrees with the connectionist explanation presented above. 

However, the cognitivist would include an additional interpretation to that problem

solving sequence -- insight. "According to the cognitive theorist, the preferred method of 

presentation (of a problem) permits a perceptual structuring leading to 'insight,' that is, to 

the understanding of the essential relationships involved. The stimulus-response 

psychologist tends, by preference, to look to the past history of the learner for the sources 

of the solution, while the cognitive psychologist, by preference, looks to the 

contemporary structuring ofthe problem (Hilgard, 1975; p. 25)." 

Cognitive learning theory seems more appealing and applicable to learning circumstances 

that focus on higher order thinking -- critical thinking, alternative evaluation, problem

solving skills, and the like. In addition, cognitive learning theory recognizes the 
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importance of behavioral and subjective data (Marx, 1970). Both types of data seem 

crucial to higher order reasoning. Further, cognitive learning theory attempts to be a 

comprehensive learning theory. It does not seek to continuously discover and define new 

types of learning with particular laws and rules that pertain to each type. Finally, one 

primary purpose of education is to provide the learner with a skill set that promotes the 

transfer of knowledge to novel problem-solving circumstances. Under a cognitive 

learning theory, "Learning with understanding is more permanent and more transferable 

than rote learning or learning by formula (Hilgard, 1975; p. 608)." 

Given this argument for a cognitive learning theory, the following section describes the 

particular cognitive learning model employed in this research study. 

2.4: Learning Model for this Study 

This research was guided by a cognitive theory of learning (Rumelhart, 1980). Under this 

view, people successfully solve problems by developing mental models of the problem 

domain and applying these models to the problem at hand (see Figure 2.1). 

As previously mentioned, learning, by definition, is a process or an experience whereby 

knowledge or skill is acquired by the learner. Again, effective learning involves the 

process of individual change. Learning involves building, testing, and refining mental 

models until the learner becomes proficient at using them reliably in new problem solving 

situations (Shuell, 1986). The mental model includes the basic concepts or building 

blocks of the domain and the relationships among these concepts (Glaser, 1990). 
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Figure 2.1. A Cognitive Model of Learning 
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This model-building process requires cognitive effort. The cognitive effort required for 

learning is motivated by the vested interest of the learner. Whhout a perceived personal 

interest, the content will not be assimilated for later use. 

The goal of learning is more than the creation of mental models. Learners acquire these 

skills in order to effectively and efficiently achieve authentic (rather than simulated) 

goals. Most of what we learn, in some way, is intended for application to real life 

situations/problems. Thus, the learner should be able to transfer knowledge to novel 

problem-solving circumstances. 

Given a cognitive view of learning, frequent testing of mental models coupled with rapid 

and frequent feedback should improve learning. The traditional classroom offers few 

opportunities for feedback. Electronic meeting systems (EMS) offer new support for 
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these concepts, and may lead to an improved learning environment. The next section 

introduces EMS technology and discusses how it can make a difference in the classroom. 

2.5: EMS Technology and Learning Support 

EMS has been shown to substantially improve the productivity of face-to-face work 

groups. Problem-solving teams in the field have reduced their labor costs by an average 

of 50%, and have shortened the elapse time for their projects an average of90% (Dennis 

et aI, 1988; Nunamaker et aI, 1991). 

An electronic meeting system improves the productivity of a problem-solving team by 

changing the way team members communicate, think, and access infonnation. Imagine a 

meeting with dozens of people working on a pressing problem. Imagine that, on cue, 

everyone started talking at once. Imagine further that in the cacophony everybody heard, 

everybody understood, and everybody remembered everything that was said by all the 

other participants. Imagine further that throughout the interaction, all participants stayed 

focused on the task at hand. This is the kind of communication support available in an 

EMS (Brandt and Briggs, 1995). 

An electronic meeting system is typically based on a network of personal computers, 

usually one for each participant. EMS facilities for face-to-face groups usually have one 

or more large public display screens. Systems to support geographically distributed 

participants often have software that substitutes for the public screen (Nunamaker et aI, 

1991). People contribute to an EMS session by typing their ideas into a personal 
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workstation. The system immediately makes all contributions available to the rest of the 

group. 

As the number of people attending a meeting increases, people spend more and more time 

waiting for a turn to speak. This phenomenon is called airtime fragmentation. With little 

or no hope of getting the floor, some people withdraw, letting a few personalities 

dominate the discussion while good ideas go unspoken (Diehl and Stroebe, 1987). In an 

electronic meeting the opportunity to express an idea is never lost; everyone can "talk at 

once" by typing into their computers. The system makes all contributions available to 

the other participants almost immediately. This means that people don't lose track of 

their own ideas while listening to someone else, nor do they lose track of what others are 

saying while trying to remember what they want to say themselves, because all 

contributions become part of the permanent electronic transcript. Strong (or loud) 

personalities can no longer dominate a meeting or sidetrack it onto unproductive tangents. 

All participants have an equal opportunity to contribute. Because the input can be 

anonymous, ideas are considered on their own merits, rather than on their sources. 

Evaluation apprehension is reduced, and people can float unconventional or unpopular 

ideas without risk of losing face (Nunamaker et aI, 1991; Zigurs et aI, 1988). 

An EMS is typically a collection of different software tools, each of which focuses and 

structures group thinking, and each of which affects group dynamics in some unique way. 

For example, an electronic brainstorming tool encourages a group to diverge from old 

patterns of thinking to find new understandings. An idea organizer, on the other hand, 

permits a group to work in concert to converge on key issues raised during a 

brainstorming session. Other typical EMS tools include electronic voting, group 



outlining, group writing, shared drawing and diagramming, and structured alternative 

evaluation, to name but a few. 

The same properties that make EMS useful in the business setting also make EMS a 

useful environment for learning. 

2.5.1: EMS - Immediate and Frequent Feedback 
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One would expect a student's early, untested models of a learning domain to be both 

incomplete and inaccurate. Every time a student tries to solve a new problem the model 

is tested. Any answer, whether right or wrong is useful. If the answer is right, the 

existing model is reinforced; if the answer is wrong, the student can evaluate and correct 

the model. However, memory of events fades over time, so the longer a student waits for 

feedback, the less likely he/she is to remember the process which produced the answer. 

Delayed feedback may therefore be less useful for refining the mental model. One would 

predict, and empirical studies have confirmed, that the more frequent and more immediate 

the feedback, the higher the level of performance a student can achieve (Vockell and 

Schwartz, 1988). 

Opportunities for feedback in a traditional classroom are constrained by available time 

and available communication channels. Only one person can speak at a time. If everyone 

in the class were to answer every question, there would not be enough time to cover the 

necessary course material. 
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An electronic meeting system in the classroom permits all students to respond to a 

problem simultaneously. All answers can immediately display on the public screen, and 

the instructor can provide almost instantaneous feedback for the whole class in about the 

same time it takes for one or two students to answer aloud (Briggs and Ramesh, 1992). 

2.5.2: EMS -- Cooperative Learning 

In the cooperative learning environment, learning occurs when students interact in small 

groups or teams to help one another master academic material (Slavin, 1991). With 

cooperative learning methods, students are responsible for one another's learning as well 

as their own. As students actively engage in tasks geared toward team goals, they discuss 

and share information. Thus, students have ample opportunities to construct, test, and 

refine their mental models. 

In the classroom employing cooperative learning techniques, student teams actively 

participate in classroom projects. Such classroom activity integrates student interaction 

and communication in pursuit of academic inquiry. Student teams actively search for 

information relevant to the task at hand. Once found, the students examine, discuss, and 

interpret that information in their process of knowledge generation. This environment is 

learner-centered and learner-controlled. 

The goal of the cooperative learning strategy is learning through shared investigation. In 

such a classroom, the teacher's role becomes one of facilitator of the group investigation 

process. The instructor guides, encourages, and provides feedback to student teams in 
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their pursuit of knowledge. The instructor provides the environment and the support for 

the students to engage in the knowledge creation process. 

Research shows that in order for a cooperative learning strategy to be successful it must 

include both a group goal and individual accountability as part of the academic 

assessment (Slavin, 1991). Examples of such structures that show promise include 

intergroup (not intragroup) competition, group interdependence where teams work in 

concert and engage in complimentary tasks, and/or intergroup differential expertise (the 

"jigsaw" method; Aronson, 1978) where each team member becomes responsible for and 

the expert of a different aspect of the group task (Salomon, 1989). Accountability 

structure(s) serve to reduce the potential for dysfunctional team/individual behavior like 

reduced expenditure of mental effort, social loafing behavior, and even effort-avoidance 

(Salomon, 1989). 

Studies of cooperative learning have returned results that are consistent with cognitive 

learning theory (Johnson and Johnson, 1986). Salomon (1989; p. 89-90) states, "One of 

the expected, and sometimes observed characteristics of team collaborative learning is 

that it arouses in the participants greater overall mindfulness as well as inducing the 

activation of task-relevant nonautomatic processes: more elaboration, more rehearsal, 

more planning, internalization of peer-provided metacognitions, more summarizing, and 

the comparison of alternative perspectives, social facilitation and socially monitored 

attentiveness to task." In addition to enhancing student academic achievement, 

cooperative learning efforts have shown positive effects on student self-esteem, 

intergroup relations, mainstreaming, attitudes toward school, and ability to work 

cooperatively (Slavin, 1991). Several studies have demonstrated that when students help 
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other students, the performance of the students giving the help usually improves. The 

performance of the students receiving help, also improves (1) if they asked for help, and 

(2) if the helper describes the process for deriving the answer, rather than giving the 

actual answer (Webb, 1982). Students who ask for help, and students who help others, 

exercise and solidify their own models, strengthening the relationships between domain 

elements and fixing flaws. Further, research has shown that students plan more 

extensively and write more carefully when they know their work will be viewed by their 

peers rather than just the instructor (Bagley and Hunter, 1992). 

The traditional classroom setting typically doesn't allow many opportunities for student 

helping behaviors. As with feedback, cooperative learning is constrained by available 

communication channels and limited time. Students cannot listen to a lecture and engage 

in cooperative learning behaviors simultaneously. 

An electronic meeting system permits cooperative learning on a large scale. In an EMS 

environment, simultaneous, parallel processing is the norm. All group members usually 

have access to a workstation and thus, each has an equal opportunity to contribute their 

ideas to the group discussion. Research has commonly shown increased participation 

(Nunamaker et aI., 1987; Vogel et aI., 1988) for EMS supported groups over their manual 

counterparts. Further, studies which incorporated anonymity typically resulted in 

increased as well as more evenly distributed participation in EMS supported, anonymous 

groups (Gallupe, 1986; George et aI., 1990; Vogel et aI., 1988). To extend this to the 

classroom suggests that all students can contribute simultaneously and anonymously, and 

students can respond to one another's work, arguing or defending their answers in 



simultaneous conversation. Thus, in the EMS classroom, students have many 

opportunities for giving and receiving useful helping behaviors. 
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The ultimate goal of education is not to give learners lists of facts to memorize, but rather 

to teach them to think, to give them the building blocks necessary to solve problems. In 

the traditional classroom, instructors often pose simulated problems to students rather 

than asking students to solve problems in which they have a vested interest. Simulated 

problems are usually small-scale and have known answers, making them manageable in 

the classroom. With EMS, the instructor is not restricted to posing simulated problems. 

The students can work on problems in which they have an interest, which may motivate 

them to apply the cognitive effort required for learning. Because EMS technology makes 

group problem-solving so efficient, the students can tackle more and bigger problems 

than would otherwise be possible. In one study of an EMS classroom, students 

collaborating with EMS technology support were found to have higher perceived levels 

of skill development, higher perceived learning, and higher perceived interest in the 

subject matter than their counterparts who collaborated without EMS technology support 

(Alavi, 1994). 

Further, in the EMS classroom, while the students "play" at once, they can also "play" at 

their own intellectual speed. Therefore, the EMS classroom is ripe with potential for 

active and cooperative learning to take place. 
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2.5.3: EMS -- Reduced Evaluation Apprehension 

Besides providing more opportunity for feedback and facilitating cooperative learning, 

EMS technology may foster a less intimidating learning environment. Many people are 

shy or anxious about speaking in front of others during class. When they don't participate 

in classroom interactions, their opportunities for model testing and feedback are reduced. 

With the EMS classroom, contributions to class discussions can be made anonymously, 

reducing the fear or "cost" of participating. Research shows that students using EMS 

participate much more fully and evenly than students in traditional classes. Further, these 

students tended to give higher quality answers in anonymous EMS classes (Briggs et al., 

1992). 

To summarize, then, given a cognitive theory oflearning, the constraints on a traditional 

classroom (few opportunities for feedback, little cooperative learning, evaluation 

apprehension) appear to be caused by limited access to communication channels and 

limited time, resulting in limited opportunities to test mental models. EMS technology 

offers ways to reduce the impact of some of these constraints and thus, has the potential 

to support a more effective classroom learning environment. 

Research on the classroom use of EMS is in the infant stage. Most researchers who have 

studied EMS use in the classroom have employed an experimental approach with college 

students as subjects (Briggs and Ramesh, 1992; Briggs et al., 1992; and Alavi, 1994). To 

date, no studies, to my knowledge, have been conducted to systematically explore and 

explain the introduction and use of EMS in the classroom over time. 
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Yin (1989) suggests that when "how" ("How was EMS used in the classroom?", "How 

did EMS classroom use change the classroom dynamics?", etc.) and "why" ("Why did the 

introduction of EMS use in the classroom succeed (or fail)?", "Why did the use of EMS 

in the classroom change the classroom atmosphere?") questions are pertinent and when 

the researcher intends to investigate a contemporary phenomenon within its real-life 

context, the case study is the recommended research strategy. Further, in order to shed 

light on this budding research stream, the study of other populations (high school 

students, elementary students, handicapped students, etc.) should help to uncover some 

answers and additional relevant questions for this research track. Thus, a longitudinal 

study of EMS classroom use with other student popUlations needed to be done. 



CHAPTER 3: RESEARCH METHODS 

In this chapter, the pilot study is discussed and then the research methods used in this 

study are described. This chapter is divided into three sections: the pilot study, the 

within group portion of the study, and the between groups portion of the study. 

3.1: The Pilot Study 
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In April of 1994, students on the yearbook staff at a local high school were part of a four

week pilot study of EMS classroom use. The high school yearbook staff members, along 

with an adjunct group of yearbook photographers, used an EMS to write a manual titled 

"How to Publish a Yearbook". The manual was to be passed along to future yearbook 

staff members. The previous three yearbook staffs had attempted to write the "how-to" 

manual, but the project had never succeeded. The faculty advisor for the yearbook staff 

stated, "We've tried to write the manual several times, but it was just too big a task. The 

amount of detail was overwhelming." 

The classroom where these students typically worked on the yearbook was converted into 

an electronic classroom. For a one-month time period, nine IBM-compatible personal 

computers were networked and arranged on tables in a circle with all users facing the 

interior of the circle. The students on the yearbook staff were divided between two, 

consecutive class periods. The first class period (Team A) included about ten students. 

The second class period (Team B) included about five students. Each team met for five 

electronic group sessions over the four-week time period. The teams worked on the 

manual in a relay fashion, each team handing off its work to the other. Occasionally, a 
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member from one team would sit in on the other team's session to provide continuity. 

Thus, the manual was completed through a combination of synchronous and 

asynchronous work. Over the course of these five sessions, anywhere from six to twenty 

students concurrently participated in the electronic classroom activities. A total of thirty

one people participated in the project including fifteen students who wrote for or edited 

the yearbook, fifteen yearbook photographers, and one faculty advisor. Table 3.1 

summarizes the group writing process used to create the yearbook manual. 

Table 3.1. Group Writing Process for Creation of Yearbook Manual 
Group Process Brief Description of Activity 
EBS Session Students generated topics to be included in the 

manual. 
Chauffeur-Driven, Group Facilitator, via the students' direction, created a 12 
Outliner Session chapter outline of the manual. 
Open, Group Outliner Sessions Students expanded the chapter outline to include an 

additional 50 sections. 
Group Writer Sessions Students wrote and edited the yearbook manual. 

In the first session, students on Team A were given a brief, five-minute introduction to 

the software. All of these students had used personal computers before and they all found 

the software easy to understand and use. These students began by using the Electronic 

Brainstorming (EBS) tool to address the question "What topics should be included in the 

Yearbook Manual?". The EBS tool allows participants to "talk at once" via their 

computer workstations. The system automatically makes every contribution available to 

all other students. Because no one had to wait for a tum to speak, everyone had the 

opportunity to contribute continuously to the discussion. Also because all contributions 

were being made anonymously, students could contribute without fear of ridicule or 

negative feedback from peers or the teacher. 
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The EBS session lasted approximately thirty minutes. During this session, the public 

screen displayed group comments. Throughout this part of the session, the students were 

engrossed in the task as evidenced by the constant and intense keyboard activity and 

minimal unrelated chatter. The students seemed to take this task seriously and they took 

a "no nonsense" approach to their work. Once a student asked "Who wrote that comment 

... ?". Everyone laughed and then immediately returned to the brainstorming task. 

Several side comments/jokes were electronically transmitted, but these did not seem to 

distract the students from their task. There were no incidents of flaming. The students 

seemed highly engaged and committed to the EBS process. 

Next, the facilitator moved to the Group Outliner tool, leaving the students in the EBS 

session. The Group Outliner tool allows everyone in the group to add headings and text 

to a shared outline. The facilitator asked the students to scan the brainstorming 

comments and suggest chapter headings for the manual. The facilitator typed the chapter 

headings into Group Outliner. When the students were satisfied with their list of 

chapters, the facilitator started them in the Group Outliner tool and asked them to add 

sections and subsections to the outline. In about twenty minutes, the students identified 

twelve chapters and fifty sections to be included in the manual. 

Comments made during and after the first Team A session were very positive toward the 

process. One student said, "We got done in fifty minutes what would have taken us a 

week to complete." Students reported that the EMS did foster a less intimidating learning 

environment. Several students commented on the equality provided by the software. The 

students were amazed that everyone was able to participate simultaneously with no one 



person dominating the classroom discussion. One student did make a comment to the 

faculty advisor that she missed getting to talk in class. The student later tried to hijack 

and dominate the editing process. 
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Team B joined the project, picking up where Team A had stopped. These students also 

received a brief introduction to the software and a briefing on what the last class had 

accomplished. Team B spent approximately twenty minutes reviewing the outline 

created by Team A, adding to it and modifying it as they saw fit. Finally, when the 

students agreed that the outline was complete, the facilitator moved it into Group Writer, 

a shared writing tool. 

The Group Writer tool allows group members to write, edit, and review a document 

concurrently. Changes made to the document are immediately made visible to all 

participants. When one student elects to edit a section of the document, others are locked 

out of the editing section; however, they may still read it. Group Writer keeps a complete 

history of all versions of every section. 

In the second session, students in Team A used the Group Writer tool to write text for the 

chapter sections they had created in the previous session. As before, the students were 

task focused; keyboard activity was intense and constant. In this session more verbal side 

discussions occurred, but most were task related. No flaming or abuse of the anonymity 

factor surfaced. The students worked quickly and diligently. For example, the senior 

editor of the yearbook typed five, single-spaced pages on her topic area during the fifty

minute session. 
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When Team B arrived, these students immediately sat down and began working in Group 

Writer. The yearbook manual was beginning to take form. Some students started writing 

in sections where no text had been entered. Others began to edit and/or add to the text 

written by the previous team. Students were proud of their contributions to the manual. 

For example, one student would stand up and say II Yeah ! II every time he made a 

significant addition to the document. This team worked non-stop in the Group Writer 

session throughout the fifty-minute class period. Several students were so engrossed in 

their work that they asked to stay through the lunch hour. 

Throughout the third electronic session, both teams seemed confident and focused. They 

also began to find other uses for the EMS. For example, a new scanner was delivered to 

the classroom and one student asked if a manual came with the new scanner. Another 

student replied "If one (the manual) doesn't (come with the scanner), we could write one 

using GroupSystems." Another suggested using the EMS to try to defuse racial tensions 

in the school. 

The students seemed pleased with what they had accomplished thus far. They now 

started to take control of the document and its evolution away from the facilitator, a 

dynamic the researchers hoped to achieve. At the start of each of the two team periods, 

the students sat down at their workstations and went directly into the Group Writer 

session to begin work on the document where the last class had completed. As before, 

some students began working in areas that had not been commented on previously. 

However, several other students started the editing process, cleaning up the syntax and 

punctuation, and clarifying the language in the document. They also left annotations for 

others when a comment, paragraph, or even a whole topic area did not seem clear. The 
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students still seemed energetic about accomplishing the task. Verbal discussion 

throughout the entire session was limited to task-related topics. Briefly during this 

period, the faculty advisor joined the session to add her annotations to previously written 

sections in the manual. 

During the fourth session, the students in both classes began by focusing their efforts on 

completing the text for the few empty sections that remained in the manual. One of the 

yearbook photographers joined Team A in this session. He, too, was engaged by the 

EMS process. He spent all of his time critiquing and rewriting the photography section of 

the manual. Once all sections had been written (in rough form), the focus of the session 

changed and editing/reorganizing the manual became apriority. 

Each class spent the majority of its time deleting, combining, and/or reorganizing the 

existing sections; however this part of the process was less than successful. First, the 

facilitator gave editing process instructions that seemed confusing to the students. The 

students struggled for several minutes with "getting started". Then, one student appointed 

herself the "process gatekeeper". She decided to take on the responsibility of distributing 

work to the other group members and she would not relinquish this control. Throughout 

this session, students repeatedly asked her for tasks to tackle. A student would ask, 

"What can I do?" and the gatekeeper would respond, "1'11 give you something to do in a 

minute". 

Because most of the students were not part of this process, this task was by far the least 

interesting and engaging for them. Understandably, they gave this part of the process the 

least amount of attention and effort. Off-task verbal conversations of a social nature were 
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prevalent during this session and students complained of feeling bored with the tedious 

and mundane nature of this part of the assignment. For the first time, some students 

walked away from the electronic classroom session before the end of the class period to 

play games on Macintoshes in the back of the room. 

The fifth session was much more structured than the previous session had been. Fifteen 

students from the photography classes participated throughout this entire electronic 

classroom session. Each photography student was randomly paired with a yearbook staff 

member. Each pair was responsible for editing two sections of the manual and ensuring 

that the manual was understandable by the novice reader, a new yearbook staff member. 

The photographer in the pair played the role of this novice because most photographers 

were not familiar with the yearbook creation process. Once the pair completed editing its 

two sections, it was given two additional sections to review and edit. By the time the 

session had ended, each section of the manual had been reviewed and edited by at least 

five different pairs of students. The students seemed more focused on the assignment 

than they were during the fourth session. Sideline verbal conversations about content and 

grammar were numerous during this session. In addition, the photographers were 

intentionally given no instruction on how to use the software. At one point, a 

photography student asked the facilitator how to use the software. The facilitator 

redirected the question to his yearbook staff member counterpart who had used the 

software extensively during the previous four sessions. The staff member proceeded to 

share his knowledge with the novice system user and seemed very pleased with himself 

afterward. 
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At the end of this fifth session, the students reported that the manual they created was 

thorough and complete. All reported feeling proud of their efforts. The final document 

contained twenty-two, single-spaced pages of text. The faculty advisor evaluated the 

final product and found it to be complete and of high quality. 

In this pilot study, EMS technology made a difference in the classroom. These students 

participated fully and equally in EMS classroom activities. With the introduction of EMS 

technology, the students tackled a larger problem than was previously permitted by the 

traditional classroom. Furthermore, the EMS technology provided more opportunities for 

immediate and frequent feedback and facilitated cooperative learning efforts. Given the 

success of this pilot study, a research design was developed for a longitudinal study at the 

same high school. The following sections describe this study's design in detail. 

3.2: Research Methods -- Within Group Portion of the Study 

In this section, the case study portion of this study is explained. The specific research 

questions guiding this portion of the study are introduced. Next, the embedded subjects 

design is discussed. Then, the various types of data collected in this study are described. 

Finally, the data analysis procedure in this part of the study is presented. 

3.2.1: Design and Procedure 

Based on the research questions discussed below, the within group portion of this study 

was designed and implemented. The following sections describe this effort in detail. 



3.2.1.1: Research Questions 

With the expectation that EMS technology can provide a more effective, active, 

cognitive-based classroom learning environment and based on the success of the pilot 

study, several research questions surfaced. Some of these research questions include: 

1. How is EMS used in the classroom over time? 

2. What makes EMS use successful in the classroom? 

3. With EMS use in the classroom, how do the classroom interactions change 

over time? 

Given these research questions, an embedded subject case study design was developed 

and employed. 

3.2.1.2: Embedded Subject Design 
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One of the ten high school, junior-level English classes volunteered to participate in this 

case study. The classroom teacher is a veteran instructor. She has been teaching for over 

twenty years and has taught at both the high school and the college level. This class was 

chosen for this study because the researcher had access to this class, the computer lab was 

available for this class period throughout the school year, and the teacher was willing to 

incorporate the use of the EMS software into her curriculum. 

At the start of the 1994-1995 school year, thirty-eight students were in this class. Most of 

the students in this class were juniors. Two students in the class had senior class standing 

and were retaking junior-level English. 53% of the students were female and 47% were 
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male. 18% of the students were Black, 21 % were Hispanic, and the remaining 61 % were 

White. The researcher observed the class as a whole, as individual students, and the 

interactions among students and with the teacher. 

This case study was conducted throughout the 1994-1995 school year. The researcher 

spent approximately three or four days per week with this class and had become a fixture 

in the classroom. Approximately one-third to one-half of the class time was spent in the 

GroupSystems classroom. The remainder of class time was spent in the traditional 

classroom. 

3.2.1.3: The Setting -- The GroupSystems Classroom 

The GroupSystems classroom had a network of twenty IBM-compatible personal 

computers. Each personal computer was located at the comer of an L-shaped drafting 

table facing the interior of the L. Four sets of four tables were arranged in a cross 

fashion. The remaining four tables were paired due to limitations of physical room size. 

Figure 3.1 depicts the GroupSystems classroom layout. 

One workstation near the front of the classroom was designated the facilitator station. At 

each of the remaining nineteen stations, students were paired for classroom activities. 

Throughout the school year, the teacher randomly assigned students to work groups and 

computer stations. Also, she periodically rotated the group membership. 
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3.2.2: Data Collection Effort 

Based on the research questions driving this study, several types of data were collected 

and later analyzed. The following sections describe this data collection effort in detail. 

3.2.2.1: Observations 

During the 1994-1995 school year, the researcher observed the class on an on-going basis 

in both the traditional and the GroupSystems classroom. When in the traditional 

classroom, the researcher attempted to be an unobtrusive observer. She used a timed 
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narrative record to capture classroom activities and interactions. In the GroupSystems 

classroom, because the researcher ran the EMS software and facilitated the use of the 

technology, a narrative record of the class session was recorded immediately after each 

class period. All field notes were typed using a common format to facilitate coding and 

analysis. 

3.2.2.2: Learning Perspective Interviews 

In addition to direct observation, the researcher conducted informal and formal interviews 

with the students and the teacher. In the formal interviewing process, the researcher 

posed questions that revolved around the theme of learning and the interviewee's beliefs 

about learning. The questions were open-ended and were not preformulated. The formal 

interviews were audiotaped and transcribed by the researcher. 

The formal interview with the teacher lasted approximately ninety minutes. In addition, 

the researcher formally interviewed one student for approximately forty-five minutes. 

This student was specifically chosen to be interviewed because she had been dubbed a 

"reluctant" learner by the school administration. She was a senior with sophomore 

credits who had returned to school fall term after dropping out during the previous school 

year. 

3.2.2.3: Student Surveys 

On a periodic basis (once every three or four weeks) throughout the 1994-1995 school 

year, the teacher administered a student survey to each member of the class. The survey 
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asked each student to comment on the most recent (since the last survey) classroom 

activities. The questions were opened-ended. The students were asked to give positive 

comments as well as constructive criticism about the latest classroom activities. The 

teacher and the researcher reviewed these surveys and looked for themes that 

supported/refuted their findings to date. 

3.3: Research Methods -- Between Groups Portion of the Study 

In this section, the quasi-experimental portion of this study is explained. The specific 

research question guiding this portion of the study is introduced. Next, the class selection 

procedure and threats to valid conclusions are discussed. Then, the independent and 

dependent variables studied are described. Finally, the data collected in this part of the 

study are presented. 

3.3.1: Design and Procedure 

Based on the research question discussed below, the quasi-experimental portion of this 

study was designed and implemented. The following sections describe this effort in 

detail. 

3.3.1.1: Research Question 

Given the cognitive model of learning previously described, EMS technology holds 

promise in providing a more effective, cognitive-based classroom learning environment. 



Thus, the research question driving this portion of the study is: 

Does EMS use in the classroom affect learning? 

The purpose of this portion of the study was to determine if EMS use in the classroom 

affected learning. The following hypothesis was developed in order to statistically test 

this research question. 

HI: Classes using EMS will develop stronger writing skills than those classes 

who do not use EMS. 

3.3.1.2: Class Selection 
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All of the ten junior English classes at one high school in a mid-size southwestern city 

were the volunteer subjects for this portion ofthe study. Each class had anywhere from 

nineteen to forty students. Two of these nine English classes were advanced placement 

classes. In order for a student to be accepted in an advanced placement class, he/she 

needed a teacher recommendation and previous high marks in English. 

Most of the students in this school are from blue-collar backgrounds. Fifty percent of 

incoming freshmen do not graduate from this high school due to attrition, not relocation. 

Of the graduating seniors, approximately fifty percent plan to attend college and only 

forty percent of them will make it beyond their first year of college. As compared to 

other schools in its district, this school ranks in the bottom twenty-fifth percentile in 

terms of academic achievement. 
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Given the exploratory nature of this study and the limited availability of computers and 

computer lab time, only one class was given the experimental treatment while the other 

nine classes served as control groups. Because the EMS class in this study is a revelatory 

case, a multiple-case study could not be employed for replication purposes. Yet, the 

between-class portion of this study was conducted to provide stronger evidence from the 

standpoint of external validity. 

3.3.1.3: Independent and Dependent Variables 

The experimental treatment (independent variable) consisted of classroom use of an EMS 

to support group writing and problem-solving activities over the course of the school 

year. The software used in this study was GroupSystems, an EMS developed at the 

University of Arizona. On average, the experimental group spent approximately two to 

three days per week in the GroupSystems classroom. 

The dependent variables in this portion of the study were writing skill level, student self

assessment of the writing product, and student self-assessment of the writing process. 

Pre- and post-treatment writing assignments were scored for overall writing competency. 

Also, pre- and post-treatment student surveys were scored for product self-assessment 

and process self-assessment A quantitative score difference on the pre- and post-writing 

assignments was used to assess skill level difference and quantitative self-assessment 

difference scores on product and process were used to assess perceived writing skill 

development. 
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Prior to any administration of the experimental treatment, each student in each class was 

given a pretest to assess writing skills. This pretest consisted of an argumentative writing 

prompt that the student was told to argue for (Form A) or against (Form B). Prior to its 

use, this argumentative writing prompt went through numerous reviews with several 

researchers to ensure that it was age appropriate and robust enough for the purposes of the 

study. The pretest was administered to all classes on the same day. Further, the pretest 

administration was scripted to minimize potential confounding due to variations in test 

administration. Please see Appendix A for the complete pretest writing prompt and 

Appendix B for the script used in the study. After completing the writing assignment, 

each student was asked to fill out a previously validated survey to determine hislher 

perception ofhislher writing product and writing process. 

At the completion of this experiment, each student in each class was given a posttest to 

assess year-end writing skills. As with the pretest, this posttest consisted of an 

argumentative writing prompt that the student was told to argue for (Form A) or against 

(Form B). This argumentative writing prompt was similar in difficulty to the pretest 

prompt, but was not identical. Again, several researchers reviewed this argumentative 

writing prompt to ensure that it was age appropriate, robust enough for the purposes of 

the study, and equivalent in difficulty to the pretest writing prompt. As was the case with 

the pretest, the posttest was administered to all classes on the same day. The 

administration of the posttest was scripted as well. Please see Appendix C for the 

complete posttest writing prompt and Appendix B for the script used in the study. Again 

after completing the writing assignment, each student was asked to fill out a previously 

validated survey to determine hislher perception of hislher writing product and writing 

process. 
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CHAPTER 4: CASE STUDY -- DATA ANALYSIS 

4.1: Data Analysis 

Throughout the data collection process, the field notes and interview transcripts were 

revisited. In addition, a second researcher was called upon to observe several traditional 

and several GroupSystems class periods. In light of this study's research questions, 

repeated topics and patterns of data emerged. These findings were consistent with the 

second researcher's observations. This iterative analysis process lead to coding categories 

and subcategories. Upon completion, two distinct coding schemes existed, one for each 

data type. 

In the observation coding scheme, five major coding categories were identified: Teacher 

Activities, Student Activities, Facilitator Activities, GroupSystems, and Class. For each 

major category, subcategories were developed. For example, within the Teacher 

Activities major category, seven subcategories were developed including Administration, 

Discipline, Lectures, Questions, Mentors, Reading, and Class Perception/Reflection. The 

subcategory of Discipline was further subdivided into Class and Individual. Table 4.1 

depicts the complete observation coding scheme developed for this study. 

In the interview coding scheme, two major coding categories were identified: Teacher 

Perspective and Student Perspective. Again subcategories were developed for each major 

category. 
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Table 4.1. Observation Coding Scheme 
Teacher Activities Abbreviation 

Administration T-A 
Discipline 

Class T-D-C 
Individual T-D-I 

Lectures T-L 
Questions T-Q 
Mentors T-M 
Reading T-R 
Class Perception/Reflection T-CPR 

Student Activities Abbreviation 
Peer-to-Peer Interaction 

Social S-P-S 
On-task S-P-T 
Cheating S-P-C 

Individual 
On-task 

Active S-I-T-A 
Passive S-I-T-P 

Off-task 
Active S-I-O-A 
Passive S-I-O-P 

Facilitator Activities Abbreviation 
Technology F-ET 

Lectures F-T-L 
Answers Questions F-T-A 

Lectures F-L 
Disciplines-Class F-D-C 
Class Perception/Reflection F-CPR 

GroupSystems Abbreviation 
Description GS-D 
Questions GS-Q 
Potential Improvements GS-PI 
Potential Uses GS-PU 

Class Abbreviation 
Description C-D 
Assignment Description C-AD 
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For example, within the Teacher Perspective major category, seven subcategories were 

developed including Background, Lone Ranger, Regarding Students, Learning 

Philosophy, Learning Strategy, Curriculum, and Public School. As described above, 

many of these subcategories were further subdivided. Table 4.2 describes the complete 

interview coding scheme. 

Table 4.2. Interview Coding Scheme 
Teacher Perspectives Abbreviation 

Background TP-B 
Lone Ranger TP-LR 
Regarding Students 

Description TP-S-De 
Attitudes TP-S-A 
Discipline TP-S-D 
Violence/Safety TP-S-V 
Drugs TP-S-Dr 
Cheating TP-S-C 

Learning Philosophy TP-LP 
Learning Strategy 

Specific to English TP-LS-S 
General TP-LS-G 
Teacher's Role TP-LS-TR 

Curriculum 
RealitylRestriction TP-C-R 
Design TP-C-D 

Public School 
Reality TP-PS-R 
Improvements 

Voluntary TP-PS-I-V 
Alternatives TP-PS-I-A 
Incentives TP-PS-I-I 

Student Perspectives Abbreviation 
Background SP-B 
Social SP-S 
Attitudes SP-A 
Control SP-C 
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Learning Philosophy SP-LP 
Learning Strategy 

Specific SP-LS-S 
General SP-LS-G 

Learning Difficulties SP-LD 
Teacher Attitude SP-TA 
Curriculum 

Reality!Restriction SP-C-R 
Design SP-C-D 

Public School 
Reality SP-PS-R 
Improvements SP-PS-I 

After the· ubservation coding was finalized, the researcher sorted the coded observations 

into two piles, one pile for observations taken in the traditional classroom and one for 

observations taken in the GroupSystems classroom. The following discussion presents 

the themes that emerged from this reorganization process. 

4.2: Traditional Classroom -- Teacher-Directed Theme 

Over the course of the 1994-1995 school year, the class was repeatedly observed in the 

traditional classroom. Table 4.3 represents a typical example of the researcher's field 

notes from a traditional class period. 

Table 4.3. Southwestern City High School -- 9/1/94 -- Traditional Classroom 
Code Time Observation 

T-A 7:55 am Test Day, Teacher takes attendance -- 35 student present 
S-P-S, C-D Much discussion (social) going on in the classroom 
T-Q 8:00 am Teacher asks for any last minute questions 
S-P-S Group of 4 girls (up front) moved their desks very close 

together 
S-P-T Most of the side discussions seem to be focused on the test 
T-A 8:05 am Teacher passes out the test 
T-D-C 8:06 am Teacher asks the class to be quiet while taking the test 
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S-P-C, C-D [I believe 1 have changed the makeup of this class period --
1 believe the 4 girls upfront would do more cheating if 1 
were not here. They keep checking to see if 1 am watching 

, 
them.] 

T-D-C 8:10 am Teacher again asks class to be quiet while taking the test 
C-D 8:13 am One student turns in his test 
T-D-I 8:17 am Teacher asks specific student to be quiet while taking test 
S-P-C 8:20 am One student, while the teacher's back is turned, gets up to 

get a kleenex from the front of the room and leaves his 
paper on his desk (his neighbor took an extended look at it 
while he was up) 

S-P-C Students pass notes during the test 
T-D-C 8:22 am Teacher asks students to be quiet again 
C-D 2 students are still working on the test 
C-D 8:25 am Last student turns in the exam 
C-D Lots of noise 
S-P-S, S-I-O-A Students pass notes, students are doodling 
T-D-C 8:30 am Teacher pleads "Quiet please!" [She sounds annoyed that 

she has to keep repeating herself] 
T-A Teacher asks one person in each row to pick up the books 

for their row [as yesterday, this is a major undertaking] 
T-A 8:35 am Teacher turns on "The Crucible" record 
S-I-T-P Most students reading along (I moved to the back of the 

class after the test was completed) 
S-I-O-A One guy in the back of the class is doodling/writing a note 

to a girl 
s-p-s One guy drawing (not reading) and is sharing it with his 

neighbor 
S-I-T-P 8:37 am Now both guys seem to be reading along [I believe 1 have 

changed the dynamic] 
C-D, S-I-T-P 8:38 am The class is truly quiet and most students seem to be 

listening 
T-D-I 8:40 am The teacher has to reprimand a specific student about 

disrupting the class 
C-D 8:45 am [There seems to be lots of student interest in this particular 

part of the play] 



The following discussion focuses on activities and interactions that the researcher 

observed across the traditional class periods. 

4.2.1: Teacher Activities 
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In the traditional classroom, the teacher typically controlled the choice and pace of 

classroom activity. The teacher determined what activity would be done, when it would 

be done, and by whom. Further, the teacher spent an inordinate amount of effort and 

energy on discipline. 

In the typical traditional class period, the teacher began with administrative activities. 

F or example, she took student attendance, passed back students' graded assignments, and 

then reminded the students about an upcoming assignment. She then directed the next 

class activity. In many cases, she lectured on the day's topic. Other times, she began 

reading aloud a passage from a text while the students listened and hopefully read along. 

Intermittently, the teacher paused to question the students about her discourse or to 

encourage student reading volunteers. In either case, the teacher had "the floor" and she 

gave it up if and when she saw fit. 

In the traditional classroom environment, the teacher often found herself in the role of 

disciplinarian. She was the "quiet police." It was not uncommon, in a fifty-minute 

period, for the teacher to discipline the class and/or specific individuals five times 

regarding noise level or other disruptive behavior. With each additional incident, the 

teacher's response would become more severe. Her first line of defense was silence. She 

would stop her discourse and wait patiently for the students to relinquish their control 
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over the one verbal communication channel. With the next disruptive incident, she would 

deliver a nonspecific "SHHH" to the entire class. With additional incidents she would 

move to "Quiet, please!" and "Will you stop talking!", getting more aggravated all the 

while. Finally, she would resort to singling out specific students by name for their 

disruptive behavior in a desperate attempt to restore order. It seemed evident that she was 

not a born disciplinarian and she did not enjoy that role. She reluctantly accepted that 

aspect of the job. 

4.2.2: Student Activities 

In the traditional classroom, the typical student activity was teacher-controlled and 

individual in nature. As mentioned in the previous section, the teacher directed when and 

what task the student should tackle. Most in-class assignments and all tests were given 

on an individual basis. Furthermore, many of the individual activities in this classroom 

were passive in nature. For example, in the typical scenario, the teacher or one student 

read a passage while the other students supposedly listened or read along, or the teacher 

lectured while the students took notes. 

In addition to passivity, students did not take responsibility for their learning. On a 

consistent basis, students came to class unprepared. It was customary for several students 

to attend class without pen or paper. Further, voluntary student participation was the 

exception. In many instances, the teacher seemed to be the student adversary. As if part 

of some unspoken ritual, a collective student groan was the usual response to the teacher 

posed assignment or request. 
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When students engaged in peer-to-peer interaction in the traditional classroom, the 

interaction was typically social in nature. Verbal side discussions, comments, and teasing 

were commonplace in the traditional classroom. And if students were not carrying on 

verbal side discussions during class, they were passing notes or drawings to one another. 

Finally, during class observations on three separate test-taking occasions, student 

cheating was observed in each instance. Cheating was blatant and seemed to be a 

common practice in this class. During the first test-taking observation, students checked 

to see if the researcher was watching them before they cheated. Only if they thought the 

coast was clear would they then proceed with their "collaborative" effort. By the second 

test-taking observation, the researcher had become a fixture in the classroom and the 

students blatantly cheated without hesitation or seeming embarrassment. 

4.3: GroupSystems Classroom -- Student Empowerment Theme 

Over the same 1994-1995 school year, this class was repeatedly observed in the 

GroupSystems classroom. Table 4.4 represents a typical example of the researcher's field 

notes from a GroupSystems class period. 

Table 4.4. Southwestern City High School--lO/03/94 -- GroupSystems Classroom 
Code Time Observation 

C-D 9:15 am I came in early today to get the 3 machines that were down set 
up and to back up the data 

C-AD The teacher asked me to create 20 blank creative writing 
sessions 

F-CPR Hopefully, we will be ready to move on to activities with 
larger groups (4 - 6) in the near future 

C-D The students came in today and went right to their stations 
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C-D Most picked up the folding chair for each station from upfront 
-- I did have to prompt a couple of students 

F-T-L I spent 5 minutes at the beginning of class reminding them 
how to navigate through the software 

GS-PI The interface for Group Writer is NOT intuitive for these kids 
F-T-L I explained how to get to the pull down menus again so that the 

students could work on navigating through the software 
themselves 

S-P-T On several occasions today I saw one pair helping another pair 
(which was not part of the exercise) 

F-CPR [I think they are ready to work in larger groups] One student 
said "I liked it better when 4 of us were working on this 
story"; [however, the teacher still seems a little awkward with 
the process] 

F-CPR [I don't think she sees how it will work in larger groups and 
further, I believe, with this age group, control is a big concern] 

F-CPR, C-D [The class seemed to be really productive today] 
C-AD The students worked in pairs writing a story about one of the 

morals from the other day (Poor Richard's Sayings) 
S-P-T Keystroke activity was intermittent with interim discussions 

between students about story content 
S-P-T No flaming occurred and further, no one seemed bored (no 

one had hislher head down) 
S-P-T Most pairs switched the typing task over the 50-minute period 
T-CPR The teacher seemed pleased with the activity today 
C-D We will plan our strategy for tomorrow later today 
F-CPR I felt better prepared today as well 
F-CPR For now, we need to stay away from planning on the fly, last 

minute changes, etc. 

The following discussion focuses on activities and interactions that the researcher 

observed across the GroupSystems class periods. 
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4.3.1: Student Activities 

In the GroupSystems classroom, most student activities were cooperative, on-task, and 

student-paced. Typically, students were actively participating in the classroom activity -

verbally and through keyboard activity as well. Due to a limited number of available 

personal computers, students worked in pairs at each station. Thus, cooperative activity 

occurred out of necessity rather than by design. In addition, student teams worked on 

assignments in parallel and at their own pace. 

The following is a brief description of a typical GroupSystems classroom exercise. As in 

the traditional classroom, the teacher began the class period with administrative activities. 

She took student attendance and assigned student pairs to each computer station. The 

teacher instructed the students to work in pairs or sometimes foursomes to write a 

collaborative essay. The students were given the remainder of the class period to 

complete the essay. Further, they were forewarned that once the essays were completed, 

each student team would be responsible for the blind editing of another team's essay. The 

GroupSystems software would be used to manage the electronic and anonymous essay 

swap. 

Then the researcher, who doubled as the facilitator in this instance, introduced the 

specific software tool to be used for the exercise. If the students had not been previously 

exposed to that tool, then the facilitator would give a five-minute introduction to the tool 

design. For example, the first time the class used the Group Writer tool, a tool that allows 

group members to write, edit, and review a document concurrently, the researcher briefly 

described it to the class. She explained that changes made to the document are 



immediately made visible to all group members. When one student elects to edit a 

section of the document, others are locked out of editing that section; however, other 

group members may still read it. Further, she explained that Group Writer keeps a 

complete history of all versions of every section. 
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Next, the facilitator initiated each group session by sending out blank documents to each 

student team. Then, the student teams would begin cooperatively composing their essays. 

Most students had no apparent difficulty navigating through the software and were 

immediately productive. 

Student sharing and peer teaching became the norm in this classroom setting. Not only 

would students share their ideas about the course material, but further they would share 

their growing expertise about the software. In one incident, the facilitator explained to a 

student how to "save" a backup copy of her work to disk. A few minutes later, another 

student posed the same question to the facilitator. The first student overheard the request 

and enthusiastically stepped in, "I'll show her, Miss!". After briefly checking with the 

facilitator to make sure she had the procedure straight, the student guided her classmate 

through the procedure. 

4.3.2: Teacher Activities 

In the GroupSystems classroom, the teacher meandered around the classroom, answering 

specific student questions and encouraging team efforts. The teacher did not control the 

pace of the classroom activity. She acted as a mentor, individually coaching teams 

toward their goal. Periodically, she would make suggestions to the class, "If you haven't 
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done so already, let the other person type in a paragraph or two", but most of the time she 

worked with the teams on an individual basis, challenging and motivating their efforts. 

The issue of class discipline all but disappeared. Across all of the observations in the 

GroupSystems classroom, only two incidents were observed where the teacher had to 

reprimand the class for disruptive, off-task behavior (as compared to an average of two or 

three times per class period in the traditional classroom). Individual discipline problems 

still occurred, but on a much smaller scale. Further, because in this environment there 

was no one class pace, such individual disruptive behavior did not necessarily paralyze or 

derail the efforts of other students. 

4.4: Teacher Interview -- Ingredients for Learning 

As previously mentioned in the last chapter, in addition to direct observation, the 

researcher conducted informal and formal interviews with the students and the teacher. In 

the formal interviewing process, the researcher posed questions that revolved around the 

theme of learning and the interviewee's beliefs about learning. The questions were open

ended and were not preformulated. The formal interviews were aUdiotaped and 

transcribed by the researcher. 

Several themes regarding learning emerged from the formal interview with the teacher. 

The following discussion explores those themes. 



4.4.1: Cooperative Learning 

First and foremost, the teacher believed cooperation was essential to learning. When 

asked, in general, how she thinks kids learn, she replied: 

... well, they learn by doing. They learn very little by listening partly 
because all of us learn little by listening; we learn more by doing. We 
learn even more by teaching it to someone else. . .. In the classroom I 
think that kids probably learn by working on something with somebody 
else better than working on it themselves. 
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What is interesting about her learning philosophy is that she did not typically put it into 

practice in her traditional classroom activities. As was mentioned earlier, the traditional 

classroom atmosphere was usually teacher-directed with individual student tasks as the 

norm. The GroupSystems classroom, on the other hand, did seem to support this learning 

philosophy by putting cooperative activities into practice. 

4.4.2: Active Learning 

Another theme that emerged was the teacher's belief in active learning. She insisted, 

when discussing learning in general or more specifically, learning how to write, that the 

key to mastery was practice. In the course of the interview, she made the following 

analogy between learning to write and practicing to play baseball. 

I tell my kids it's just like practicing baseball. You've gotta get in there 
with the baseball and the bat and just hit those balls over and over even 
though you're not playing a game. And I feel like a lot of writing should 
be just practice. 



She goes on to the suggest that students need to practice working together in school. 

. .. I think learning to work with people is the ultimate thing that kids 
need to learn and this is where they have to practice it. Working with 
people they don't like, working with people they don't agree with .... 
You're gonna have to work with people that you may not have chosen, 
but it's important that you're able to accomplish the task. 
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In addition, the teacher does not believe in the direct instruction of grammar, but rather 

learning grammar as a by-product of language usage. Again, when looking at the 

observational data from the two classroom environments, it seems the GroupSystems 

classroom environment was much more in tune with her overall learning philosophy and 

strategy. 

4.4.3: Teacher as Mentor 

Another major theme that developed in the interview revolved around the teacher's 

philosophy regarding her role in the classroom. When asked specifically what she 

believed her role was in teaching English, besides asking students to write, she 

responded: 

I think part of it is to guide people in various kinds of writing, like tell 
me a story, or describe something, or persuade me of something ... I 
think my role is as a guider of thinking perhaps and as an audience. 

Her statements suggested that she aspires to the role of mentor for her students. She 

wants to guide their activity and respond to their work, but without doing the work for 
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them. The students should be the players and she the coach, supporting them from the 

sidelines. 

In reviewing and analyzing the observational data, the teacher was rarely a mentor in the 

traditional classroom. She was often the center of attention as the disciplinarian, lecturer, 

or question-and-answer session leader. In the GroupSystems classroom, on the other 

hand, the mentor role was her primary one. Because the students were actively, 

cooperatively working in parallel, she could support and encourage the classroom 

activities from the sidelines. 

4.4.4: Student Responsibility 

Finally, the theme of student responsibility for education and learning emerged from the 

teacher's interview data. The teacher believed it was important for students to take 

responsibility for and control of their learning. She stated that high school students, in 

conjunction with their parents, should have a choice over whether they attend high 

school. She mentioned that she is daily defeated by "reluctant learners" in her classroom. 

When discussing her belief that students don't have a sense of their own consequences 

and responsibility for their actions, she stated: 

I don't think that we have done a very good job of convincing students 
that what they do on an everyday decision-making basis, "Yes, I will go 
to school today. Yes, I will do my homework. No, I will not finish this 
assignment. ", matters. I think that for too long we have said to students, 
"Oh, you didn't do that. Well, here try this instead." ... But it was 
amazing to me how many kids feel that life is random ... and they don't 
have any sense of control over their own lives. And that's one of the 



places that I think we let students down, because we don't give them the 
consequences of their own actions. 
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The observational data from the traditional classroom echoes the teacher's concern about 

lack of student responsibility. It was common for students to come to class without the 

proper writing utensils. The teacher directed most classroom activities, step by step. In 

her own words, she frequently "spoon-fed" the material to the students. In this 

environment, the students followed directions rather than taking the initiative and/or 

responsibility for their learning. 

Such was not the usual case in the GroupSystems classroom. In this classroom 

environment, the teacher acted as a catalyst. She assigned student tasks and then they 

took the initiative from there. She did not have to choreograph their every move. 

4.5: Student Interview -- Ingredients for Learning 

Two major themes in regards to learning emerged from the formal interview with the 

student. The following discussion explores those themes. 

4.5.1: Active Learning 

The most important learning theme that emerged in the student interview was one of 

"hands-on" learning. The student whole-heartedly believed that active learning was 

crucial to her learning success and she repeatedly returned to this theme throughout the 

course of the interview. When asked by the researcher to relate an experience where she 

truly believed she had learned something, she replied ... 



I learned best in like auto mechanics and marine biology, plant/animal 
ecology, where I was doing hands-on things -- either dissecting 
something or taking apart an engine or when it was more you can see 
what you're doing or feel what you're doing instead of just like grammar 
work ... like in one of the classes we were reading a play so we did the 
play in the middle of the class and that really helped me learn because I 
was involved in it. It wasn't listening to someone talk or just reading 
aloud. 

When she discussed positive learning experiences, she used descriptive phrases like 
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"we're up and moving around", "involved", "hands-on". Based on the observational data 

from the two classroom environments, it seems the GroupSystems classroom 

environment was better suited to her learning philosophy and method preference. 

4.5.2: Cooperative Learning 

Another theme that repeatedly emerged in the formal interview with the student was 

cooperative learning. As in the case with the teacher, the student believed cooperation 

enhanced learning. When asked for her thoughts about group versus individual learning, 

she replied: 

I work a lot better with other people because I can be really narrow
minded sometimes and it's like you get two ideas together and it kind of 
opens things up a lot more. 



Further, when asked specifically about what she liked and disliked about working in 

groups in her English class, she expanded: 

She [the teacher] sets us up with partners that we normally wouldn't get 
to meet or talk to ... my last partner, I normally wouldn't of talked to 
him and we've become friends. And the partner I have now, I normally 
wouldn't talk to EVER and I'm beginning to become friends with her and 
get different ideas of things. 
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The student complained about one disadvantage of teamwork -- freeloading by a group 

member. Even with group and individual incentives built into the process, she believed 

freeloading behavior could not be completely eliminated. 

The observational data showed that in the GroupSystems classroom cooperative activities 

were the norm. In the traditional classroom, on the other hand, direct instruction methods 

were commonplace. Again, the learning environment provided in the GroupSystems 

classroom seemed more in line with the student's learning method preference. 

4.6: Discussion of Findings 

In this study, teacher and student learning philosophies were remarkably similar. Both 

agreed that in order for a classroom to be an effective learning environment, its 

atmosphere should promote active, student-centered activities requiring cooperative 
. 

efforts. Furthermore, the traditional classroom environment in this study did not seem to 

be built on these premises. The GroupSystems classroom did have such a flavor to it, but 

it may have occurred out of necessity (students had to share computers) rather than out of 

original intent. 
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In the GroupSystems classroom, the teacher moved from the role of orator, the deliverer 

of classroom information, to mentor or facilitator of the problem-solving process. This 

role change was one she seemed to welcome. In this environment, students consistently 

worked together and seemed to be task-focused. Class discipline problems had all but 

disappeared. Given the teacher's learning philosophy and the fact that cooperative 

learning efforts were repeatedly and successfully put into practice in the GroupSystems 

classroom, one would expect subsequent changes in learning strategy and classroom 

structure to ensue in the traditional classroom. Why wasn't that happening? 

One potential explanation is the teacher was in the process of changing her beliefs about 

learning. In the GroupSystems classroom, she saw positive changes in her students 

behavior. Given that change, she revisited and reevaluated her learning philosophy. 

Thus, her change in beliefs has not yet translated into changes in her practice in the 

traditional classroom. Given this explanation, the researcher would expect to observe the 

migration of some of the practices used in the GroupSystems classroom into the 

traditional classroom in the next school year. 

When one analyzes the traditional classroom, opportunities exist to create and/or support 

a more effective learning environment for both the students and the teacher. Technology 

may not only support current learning practices, but further it may be used as a catalyst to 

re-engineer the classroom. 
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CHAPTER 5: QUASI-EXPERIMENT -- DATA ANALYSIS 

This chapter discusses the analytical procedures used in the quasi-experimental portion of 

this study and the findings of these analyses. All statistical analyses discussed in this 

section were conducted using the SPSS-X statistical package. 

As mentioned in the Research Methods chapter, the experimental treatment consisted of 

classroom use of EMS to support group writing and problem-solving activities over the 

course of one school year. The dependent variables in this portion of the study were 

writing skill level, student self-assessment of the writing product, and student self

assessment of the writing process. 

5.1: Pre- and Post-Treatment Writing Assignment Scoring 

Pre- and post-treatment writing assignments were scored for overall writing competency. 

A four-hour grading session was held after the pre-treatment writing assignment was 

administered and again after the post-treatment writing assignment was given. At each 

grading session, five researchers participated as raters in the holistic scoring of the 

writing assignments. Please see Appendix D for the 4-point holistic scoring guide used in 

this study. 

Prior to the start of each grading session, the raters practiced using the holistic grading 

scale. Independently, they tried the scale on student-written assignments and then 

discussed the results. Once comfortable with the scale, two initial teams, with two raters 

each, were formed. Each team was given a random group of writing assignments. To 
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minimize potential bias, these assignments were not grouped by class during this grading 

process. Each rater on the team participated in the blind, holistic scoring of the writing 

assignments. Each rater scored an assignment without previous knowledge of the other 

team member's scoring assessment. 

Each writing assignment received two scores, one from each rater on a team. The two 

scores were summed for each assignment and ranged from 2 to 8. The fifth researcher 

recorded and check all assignment scores. To ensure interrater reliability, if an 

assignment received two scores that were not within one point of each other, the fifth 

researcher would act as the tie breaker and would score the assignment. Further, several 

times throughout each grading session, grading team members would switch partners to 

avoid bias between team scoring. Each rater was paired with each of the other raters at 

least once during each grading session. 

In order to minimize the threat of instrumentation bias, four of the five researchers 

participated in both of the grading sessions. Thus, any change measured between pretest 

and posttest should not be attributable to a change in instrumentation. 

5.1.1: Statistical Analysis of Pre- and Post-Treatment Writing Scores 

As mentioned previously, a quantitative score difference on the pre- and post-writing 

assignments was used to assess writing skill level difference. However, in order to 

calculate a quantitative difference score, a student needed both a pre-treatment 

assignment score and a post-treatment assignment score. 
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Because some students were not present for both assignments, a t-test by class was 

conducted to determine if the mean of the pretest scores of all students taking the pretest 

was statistically significantly different from the mean of the pretest scores of the students 

taking both the pretest and the posttest. Also, a similar t-test by class was conducted to 

determine if the mean of the posttest scores of all students taking the posttest was 

statistically significantly different from the mean of the posttest scores of the students 

taking both the pretest and the posttest. Table 5.1 summarizes the pretest assignment 

scores by class. 

The results of the t-tests for the means of the pretest score groups are presented by class 

in Table 5.2. In each class instance, the test for homogeneity of variance was conducted 

and no significant difference in variance was found between groups. Thus, for each class 

the pooled variance estimate was used. 



89 

Table 5.1. Pretest Assignment Scores by Class 
Number of Cases Pretest Mean Standard Deviation 

Class 1 
Pretest 35 4.4286 1.577 
Pretest and Posttest 23 4.3043 1.521 

Class 2 
Pretest 21 4.4762 1.327 
Pretest and Posttest 11 4.2727 1.191 

Class 3 
Pretest 26 4.5385 1.392 
Pretest and Posttest 17 4.4706 1.463 

Class 4 
Pretest 23 4.7826 1.783 
Pretest and Posttest 14 4.5714 1.284 

Class 5 
Pretest 34 5.0000 1.279 
Pretest and Posttest 20 4.9000 1.021 

Class 6 
Pretest 29 5.3448 1.233 
Pretest and Posttest 19 5.5789 1.216 

Class 7 
Pretest 15 6.3333 0.900 
Pretest and Posttest 10 6.5000 0.850 

Class 8 
Pretest 26 6.9231 0.935 
Pretest and Posttest 22 6.9545 0.950 

Class 9 
Pretest 11 5.0909 1.578 
Pretest and Posttest 11 5.0909 1.578 

Class 10 
Pretest 20 3.7000 1.720 
Pretest and Posttest 16 4.3125 1.138 
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Table 5.2. t-Tests for Means of Pretest Score Groups by Class 
Pretest Group vs. Pretest + Posttest Group t Value df 2-tail prob. 
Class 1 0.30 56 0.767 
Class 2 0.43 30 0.673 
Class 3 0.15 41 0.879 
Class 4· 0.39 35 0.702 
Class 5 0.30 52 0.767 
Class 6 -0.65 46 0.521 
Class 7 -0.46 23 0.647 
Class 8 -0.12 46 0.909 
Class 9 0.00 20 1.000 
Class 10 -1.22 34 0.229 

Table 5.3 swnmarizes the posttest assignment scores by class. 

Table 5.4 shows the results of the t-tests for the means of the posttest score groups by 

class. In each class instance, the test for homogeneity of variance was conducted and no 

significant difference in variance was found between groups. Thus, for each class the 

pooled variance estimate was used. 
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Table 5.3. Posttest Assignment Scores by Class 
Number of Cases Posttest Mean Standard Deviation 

Class 1 
Posttest 27 5.5926 1.217 
Pretest and Posttest 23 5.6087 1.305 

Class 2 
Posttest 14 5.1429 1.027 
Pretest and Posttest 11 5.2727 1.104 

Class 3 
Posttest 22 4.7273 1.077 
Pretest and Posttest 17 4.7647 1.091 

Class 4 
Posttest 16 5.7500 1.528 
Pretest and Posttest 14 5.5714 1.505 

Class 5 
Posttest 22 5.1818 1.538 
Pretest and Posttest 20 5.0500 1.538 

Class 6 
Posttest 21 5.4286 0.676 
Pretest and Posttest 19 5.4211 0.692 

Class 7 
Posttest 13 5.9231 0.954 
Pretest and Posttest 10 5.8000 1.033 

Class 8 
Posttest 25 6.7200 1.100 
Pretest and Posttest 22 6.6818 1.041 

Class 9 
Posttest 15 4.6000 0.828 
Pretest and Posttest 11 4.7273 0.786 

Class 10 
Posttest 18 4.7222 1.406 
Pretest and Posttest 16 4.5625 1.209 



Table 5.4. t-Tests for Means ofPosttest Score Groups by Class 
Pretest + Posttest Group vs. Posttest Group t Value df 2-tail probe 
Class 1 0.05 48 0.964 
Class 2 0.30 23 0.764 
Class 3 0.11 37 0.915 
Class 4 -0.32 28 0.750 
Class 5 -0.27 40 0.787 
Class 6 -0.03 38 0.972 
Class 7 -0.30 21 0.770 
Class 8 -0.12 45 0.904 
Class 9 0040 24 0.696 
Class 10 -0.35 32 0.727 

Across all classes, none ofthe t values were statistically significant (p value < 0.05). 

These results indicate the following: 

1. For each class, there was no statistically significant difference between the 

mean of the pretest scores of the group taking the pretest and the mean of the 

pretest scores of the group taking both the pretest and the posttest. 

2. For each class, there was no statistically significant difference between the 

mean of the posttest scores of the group taking the posttest and the mean of the 

posttest scores of the group taking both the pretest and the posttest. 

Given these results, the analyses of these quantitative difference scores ensued. 
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5.1.2: Statistical Analysis of Quantitative Writing Difference Scores 

A One-way Analysis of Variance was performed on the writing assignment difference 

(posttest - pretest) scores. Three planned contrasts were performed: 1) a planned 

comparison between the mean of the difference scores of the class that received the 

treatment and the average of the mean of the difference scores of all other classes acting 

as control groups, 2) a planned comparison between the mean of the difference scores of 

the class that received the treatment and the average of the mean of the difference scores 

of all other classes taught by the same teacher, and 3) a planned comparison between the 

mean of the difference scores of the class that received the treatment and the average of 

the mean ofthe difference scores of all non-advanced standing classes. Table 5.5 

displays the results of the Analysis of Variance and the Planned Contrasts. 

Table 5.5. Summary of Analysis for One-way ANOV A for Writing Assignment 
Difference Scores 

Source SS df MS F Ratio 
Between Groups 61.9635 9 6.8848 3.4482* 
Within Groups 305.4844 153 1.9966 
Total 367.4479 162 
*p<O.OOI 

Tests for Homogeneity of Variance Value p value 
Cochrans C .1767 0.251 
Bartlett-Box F 1.061 0.388 

The homogeneity of variance tests were not significant at an alpha level of 0.05. Thus, 

the homogeneity of variance assumption of the F test was not violated. Further, the 

normality assumption for each treatment population was tested. The Lilliefors test was 

used and four of the ten classes of difference scores were found to be normally distributed 



94 

at a p value of 0.05. The other six classes of difference scores were visually inspected 

using normal probability plots. Each of the six classes of data was found to be 

approximately normally distributed and symmetrical. Monte Carlo studies of the F test 

suggest it is robust enough to handle deviations from normality when scores are 

symmetrical (Keppel, 1991). 

The overall F test is significant at a p value of less than 0.001. This result provides strong 

evidence against the null hypothesis. This evidence suggests that it is highly unlikely that 

the observed differences among the class means happened by "chance". Rather, the 

evidence suggests that differences among the class means are present. 

Table 5.6 summarizes the writing difference score means for the ten classes and this data 

will be used throughout the remainder of the analysis in this section. 

Table 5.6. Writing Difference Score Means 
Class Mean for Writing Difference 

Scores 
1 1.3043 
2 1.0000 
3 0.2941 
4 1.0000 
5 0.1500 
6 -0.1579 
7 -0.7000 
8 -0.2727 
9 -0.3636 
10 0.2500 



where: ul = mean of the difference scores for class 1 (treatment group) 
u2 = mean of the difference scores for class 2 

u 10 = mean of the difference scores for class 10 
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Because the chance for Type I errors increases as the number of analytical comparisons 

increase, a modified Bonferroni Test was used to verify the significance of the planned 

comparison results (Keppel, 1991). The modified Bonferroni Test divides the alpha level 

by the number of comparisons to obtain an adjusted alpha level needed to claim statistical 

significance. Thus, for each of the three planned comparisons, an alpha level of 0.016 

was used to ascertain statistical significance. 

5.1.2.1: Planned Contrast 1 

The first planned contrast was constructed to compare the mean of the difference scores 

ofthe class receiving the EMS treatment to the average of the mean of the difference 

scores of all other classes. This contrast was defined as follows: 

ul = (u2 + u3 + u4 + u5 + u6 + u7 + u8 + u9 + ulO) / 9 

This planned comparison resulted in a t value of 4.498 and a F value of 1.4375. Both 

values are statistically significant at a p value ofless than 0.001. Thus, the EMS class, on 

the average, had significantly better writing difference scores than the average of the 

classes without the EMS treatment. 



The standardized mean difference for this contrast was calculated as follows: 

d = [(u1 - «u2 + u3 + u4 + u5 + u6 + u7 + u8 + u9 + ulO) / 9))] /.J MSwg 

d = [1.3043 - 0.1333] / 1.4130 = 0.8287 
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The value of d provides the size of the treatment effect. Whether this effect is considered 

"large" is dependent on the particular research field. I would assume that this effect size 

would be considered at least "average". 

5.1.2.2: Planned Contrast 2 

The second planned contrast was constructed to compare the mean of the difference 

scores of the class receiving the EMS treatment to the average of the mean of the 

difference scores of all the other classes taught by the same teacher as the treatment 

group. This contrast was identified to determine whether a teacher effect contributed to 

the development of stronger writing skills. It was defined as follows: 

u1 = (u2 + u3) / 2 

This comparison resulted in a t value of 4.855 and a F value of 1.9514. Both values are 

statistically significant at a p value ofless than 0.001. Thus, the EMS class, on the 

average, had signiticantly better writing difference scores than the other non-EMS classes 

with the same teacher. 



The standardized mean difference was calculated as follows: 

d = [(u1 - «u2 + u3) /2))] / oJ MSwg 

d = [1.3043 - 0.6471] /1.4130 = 0.4651 

The value of d provides the size of the treatment effect. This treatment effect size with 

the teacher held constant is considerably less than the treatment effect size across the 

classes with various teachers. I would assume that this effect size would be considered 

"average". 

5.1.2.3: Planned Contrast 3 
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The final planned contrast was constructed to compare the mean of the difference scores 

of the class receiving the EMS treatment to the average of the mean of the difference 

scores of all the other non-advanced standing classes. The contrast was defined to 

determine whether a scoring ceiling effect for the advanced-standing classes contributed 

to the treatment effect. It was defined as follows: 

u1 = (u2 + u3 + u4 + u5 + u6 + u9 + u10) / 7 

This comparison resulted in a t value of 4.954 and a F value of 1.6147. Both values are 

statistically significant at a p value < 0.001. Thus, the EMS class, on the average, had 

significantly better writing difference scores than the other non-advanced standing classes 

without the EMS treatment. 



The standardized mean difference was calculated as follows: 

d = [(ul - «u2 + u3 + u4 + u5 + u6 + u9 + ulO)I7»] I,JMSwg 

d = [1.3043 - 0.3104] I 1.4130 = 0.7034 
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The value of d provides the size of the treatment effect. This treatment effect size which 

excludes the advanced standing classes is less than the treatment effect size when all 

classes are included. Again, I would assume that this effect size would be considered at 

least "average". 

A review of the Analysis of Variance Summary Table results and the planned comparison 

results indicate strong support for hypothesis HI: Classes using EMS developed stronger 

writing skills than those classes that did not use EMS. 

5.2: Pre- and Post-Treatment Student Self-Assessment Product and Process Scoring 

Pre- and post-treatment student surveys assessing the writing product and the writing 

process were scored based on a previously validated writing evaluation instrument. For 

the writing product self-assessment, scores ranged from 9.5 to 26 out of a potential 26 

points. For the writing process self-assessment, scores ranged from 15 to 39 out of a 

potential 44 points. Please see Appendix E for the student self-assessment writing 

product and process survey. 
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5.2.1: Statistical Analysis of Self-Assessment Product Difference Scores 

A One-way Analysis of Variance was perfonned on the self-assessment writing product 

difference (posttest - pretest) scores. Table 5.7 displays the results of the Analysis of 

Variance. 

Table 5.7. Summary of Analysis for One-way ANOVA for Self-Assessment Writing 
Product Difference Scores 

Source SS df MS F Ratio 
Between Groups 195.8914 9 21.7657 2.1360* 
Within Groups 1467.3683 144 10.1901 
Total 1663.2597 153 
* p = 0.03 

Tests for Homogeneity of Variance Value p value 
Cochrans C .1697 0.397 
Bartlett-Box F 2.148 0.023 

Even though the Bartlett-Box F test for homogeneity of variance was significant at an 

alpha level of 0.05, the maximum within-group variance divided by the minimum within

group variance was 7.559. This value is not greater than 9 and thus, the F test should not 

be seriously biased by the violation of the assumption of equal variances (Keppel, 1991). 

Further, the nonnality assumption for each treatment population was tested. The 

Lilliefors test was used and nine of the ten classes of difference scores were found to be 

nonnally distributed at a p value of 0.05. The other class of difference scores was 

visually inspected using a nonnal probability plot. This set of data was found to be 

approximately nonnally distributed and symmetrical. Monte Carlo studies of the F test 

suggest it is robust enough to handle deviations from nonnality when scores are 

symmetrical (Keppel, 1991). 
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The overall F test was significant at a p value of 0.03. This result provides strong 

evidence against the null hypothesis. This evidence suggests that it is highly unlikely that 

the observed differences among the class self-assessment writing product means 

happened by "chance". Rather, the evidence suggests that differences among these class 

means are present. 

Table 5.8 summarizes the self-assessment writing product difference score means for the 

ten classes and this data will be used throughout the remainder of the analysis in this 

section. 

Table 5.S. Self-Assessment Writing Product Difference Score Means 
Class Mean for Self-Assessment Writing 

Product Difference Scores 
1 0.0238 
2 4.2000 
3 1.3667 
4 0.6923 
5 1.2778 
6 0.1053 
7 0.0556 
8 -0.3409 
9 1.0455 
10 1.7813 

Based on visual inspection of these mean scores, a decision was made to conduct a post 

hoc Tukey test. The Tukey test performs multiple comparisons between means using a 

familywise error rate of 0.05. It is recommended for most experimental situations 

(Keppel, 1991). The results of the Tukey test revealed that Class 2 (a control group-

non-advanced standing class) was significantly different from Class 1 (the treatment 
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group), from Class 6 (a control group -- non-advanced standing class), and from Class 8 

(a control group -- advanced standing class) at the familywise alpha level of 0.05. No 

other significant differences existed between pairs of means. 

5.2.2: Statistical Analysis of Self-Assessment Process Difference Scores 

A One-way Analysis of Variance was performed on the self-assessment writing process 

difference (posttest - pretest) scores. Table 5.9 displays the results of the Analysis of 

Variance. 

Table 5.9. Summary of Analysis for One-way ANOV A for Self-Assessment Writing 
Process Difference Scores: 

Source SS df MS F Ratio 
Between Groups 309.6424 9 34.4047 1.2462 
Within Groups 3975.6238 144 27.6085 
Total 4285.2662 153 

Tests for Homogeneity of Variance Value p value 
Cochrans C .1723 0.352 
Bartlett-Box F 1.396 0.183 

The homogeneity of variance tests were not significant at an alpha level of 0.05. Thus, 

the null hypothesis was not rejected and the homogeneity of variance assumption of the F 

test was not violated. Further, the normality assumption for each treatment population 

was tested. The Lilliefors test was used and nine of the ten classes of difference scores 

were found to be normally distributed at a p value of 0.05. The other class of difference 

scores was visually inspected using a normal probability plot. This set of data was found 

to be approximately normally distributed and symmetrical. Monte Carlo studies ofthe F 
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test suggest it is robust enough to handle deviations from normality when scores are 

symmetrical (Keppel, 1991). 

The overall F test was not significant at a p value of 0.05. Thus, the null hypothesis is not 

rejected and it is assumed that any observed differences among the class self-assessment 

writing process means happened by "chance". 

Table 5.10 summarizes the self-assessment writing process difference score means for the 

ten classes. 

Table 5.10. Self-Assessment Writing Process Difference Score Means 
Class Mean for Self-Assessment Writing 

Process Difference Scores 
1 -7.8571 
2 -9.4000 
3 -5.8000 
4 -4.6923 
5 -6.0833 
6 -5.7105 
7 -6.1667 
8 -4.4773 
9 -3.9545 
10 -5.9688 

Based on visual inspection of these mean scores, a decision was made to conduct a post 

hoc Tukey test. The Tukey test performs multiple comparisons between means using a 

familywise error rate of 0.05. It is recommended for most experimental situations 

(Keppel, 1991). The results of the Tukey test revealed that no two classes were 

significantly different at the familywise alpha level of 0.05. 
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A review of the Analysis of Variance Summary Table results for the self-assessment 

difference scores and the Tukey test results do not support the hypothesis HI: Classes 

using EMS developed stronger writing skills than those classes that did not use EMS. 

However, these self-assessment scores are subjective (based on student's perception of 

his/her work) rather than objective and the conclusions drawn from them may not be as 

reliable. For example, one study of EMS supported groups found self-ratings of 

effectiveness were in direct opposition to the objective measure of actual output 

(Connolly et aI., 1990). One plausible interpretation of these contradictory results is that, 

given the age of the respondents (Le., teenagers), the survey questions were not taken 

seriously and/or answered honestly. Thus, these subjective results may not be surprising 

given the population being studied. 

5.3: Discussion of Findings 

In summary, the results of the statistical analyses provide substantial support for 

hypothesis HI: Classes using EMS developed stronger writing skills than those classes 

that did not use EMS. 

A review of the Analysis of Variance Summary Table results and the planned comparison 

results for the quantitative difference scores indicate strong support for hypothesis HI. 

Not only was the overall F test statistically significant, but the F value for each of the 

planned comparisons was statistically significant. Further, the standardized mean 

difference score for each planned comparison indicates the magnitude of the treatment 

effect was at least average. Thus, in addition to the detection of a significant difference 

between the treatment and control groups, the magnitude of the treatment effect was 
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found to be substantial. Many researchers regard treatment effects of "average" strength 

to be meaningful and worthy of study (Keppel, 1991). 

Even though the statistical results of the self-assessment difference scores did not support 

HI, these results must be given less weight because they are based on a subjective rather 

than an objective measure. Further, the results based on the objective measure did 

corroborate the findings in the case study portion of this study. Therefore, in light of the 

results of the overall F test and the three planned comparisons, coupled with the results of 

the case study portion of the study, one can conclude that EMS use in the classroom had a 

positive effect on writing skill development. 
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CHAPTER 6: CONCLUSIONS 

In this final chapter, I discuss the conclusions made based on the findings of this research. 

Then I present the implications from this research endeavor for instructors who plan to 

use EMS technology in the classroom, for researchers who plan to study the use of EMS 

in the classroom, and for EMS software developers. Next, I discuss the limitations of 

this research effort. Finally, I conclude with suggestions of future areas of EMS 

classroom study. 

6.1: Conclusions drawn from this Study 

Both the within-group portion of this study and the between-group portion of this study 

provide strong evidence that EMS technology had a positive effect in the classroom. The 

students participated fully and equally in EMS classroom activities. A cooperative 

learning environment emerged where students consistently worked together and were 

task-focused. Knowledge and expertise sharing among the students became the norm. 

Students were engaged in classroom activities and with that, classroom discipline 

problems all but disappeared. With the introduction of EMS technology, students tackled 

more and bigger problems than permitted by the traditional classroom. Furthermore, the 

EMS technology provided more opportunities for immediate and frequent feedback and 

allowed the teacher to move from the role oflecturer to mentor ofthe problem-solving 

process. 

Not only did these changes in classroom interactions and classroom atmosphere occur 

over time, but further these changes resulted in the development of stronger writing skills 
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for the EMS class as compared to the other classes that did not employ EMS technology 

in the classroom. Thus, from this evidence, one can draw the conclusion that the 

incorporation of EMS technology in the classroom fosters a more effective learning 

environment. Below each of the lessons learned from this study are discussed in detail. 

6.1.1: EMS Classroom -- Increased Student Participation 

In this study, the incorporation of EMS in the classroom resulted in more and more 

evenly distributed classroom participation. The GroupSystems technology seemed to 

provide a "cost-free" channel for participating in classroom activities and further, 

minimized student apprehension about communicating ideas and sharing them with 

others. Such observations are consistent with previous research using EMS in the 

business arena. Anonymity has been shown to increase participation in EMS supported 

groups, where colleagues felt less evaluation apprehension and therefore were more likely 

to contribute ideas (Jessup and Connolly, 1989). Further, previous studies in the 

educational arena showed that EMS technology helps to overcome the problem of 

unequal participation by allowing students to anonymously answer questions during a 

lecture (Briggs and Ramesh, 1992). Student learning should improve with increased 

participation and reduced apprehension about communication. Figure 6.1 summarizes the 

effects of EMS on learning. 
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Figure 6.1. The Effects of EMS on Learning 
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6.1.2: EMS Classroom -- Enhanced Problem-Solving Support 

Learning 

In this study, students were actively participating in classroom exercises and were 
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attempting (and solving) problems that were previously perceived as too daunting by 

traditional classroom standards. For example, at one point during the school year, the 

class composed a book using the EMS technology. The teacher repeatedly remarked that 

this task could not have been tackled without the benefit of EMS support. This outcome 

suggests that when an EMS is used in the classroom, it can provide students with ample 

opportunity to build, test, and refine their mental models. EMS technology can be used to 

efficiently and effectively incorporate problem-solving activities into the classroom 

curriculum and thus, provide direct support for the cognitive learning process. 
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6.1.3: EMS Classroom -- Facilitated Cooperative Learning Efforts 

This study demonstrated that a classroom employing EMS technology could well support 

cooperative learning. EMS tools provide a new communication channel in the classroom 

and offer direct support for group problem-solving activities. Because of the structure an 

EMS brings to group processes, it provides an ideal medium for cooperative learning. 

EMS technology supported the process of students helping one another. In this study, 

student expertise "sharing" took place without instructor-provided incentive. In addition, 

students in the EMS classroom seemed to take more responsibility for their own as well 

as their peers' learning process. 

6.1.4: EMS Classroom -- Provided Real-Time Classroom Gauge 

The teacher in this study benefited from the EMS learning environment as well. In the 

GroupSystems classroom, she had an immediate, efficient, and effective class barometer. 

With the EMS tool set, the instructor could, at any time, gauge classroom perfonnance 

and interest. Furthennore, the instructor was able to provide immediate and frequent 

feedback to students about the quality of their answers. 

6.1.5: EMS Classroom -- Teacher Coached Students 

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 deliver of classroom 

infonnation, to mentor or facilitator of the problem-solving process. In the EMS 

classroom environment, the instructor did not "stand and deliver" infonnation to the class. 



109 

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 centered. 

With this welcomed change in classroom focus, the instructor shifted her attention to 

selecting the appropriate set of problems and guiding groups of students through the 

problem-solving process. The students did not merely receive information in the EMS 

classroom, but rather they uncovered it or created it on their own. 

With EMS available in the classroom and the degrees of freedom it provides, the 

instructor often struggled with the task of finding challenging, realistic, and yet doable 

problems to solve in the EMS classroom. Even though this role change was welcomed, it 

was not intuitive for the instructor and the transition was often painful. 

6.1.6: EMS Classroom -- Teacher Struggled with Classroom Changes 

In the traditional classroom, instructors have relied on direct instruction (the lecture) and 

the "teaching" of knowledge not because it is the most effective method for learning, but 

because it is a practical one. With this reliance on the lecture method, veteran instructors 

have grown accustomed to their role as the information deliverer and/or the classroom 

authority figure. At the high school education level, teachers seem to be especially 

concerned about discipline and classroom control. 

In the early months of this study, the instructor had a difficult time breaking free from her 

"traditional" classroom habits. Even after successful EMS classroom sessions, the 
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instructor often found herself regressing to her "traditional" classroom roles and 

behaviors. For example, on one occasion early on in this study, after a successful EMS 

classroom session, the teacher reminded the researcher that the class needed to return to 

the traditional classroom to get some work done. At that point in the study, the EMS 

environment felt more like a playground than a productive classroom setting to the 

teacher. With this natural tendency toward the familiar, session preplanning became 

increasingly important. 

6.1.7: EMS Classroom -- Increased Importance of Pre planning Classroom Activities 

The instructor in this study emphasized the importance of preplanning EMS supported 

classroom activities. The instructor feared the "unknown" with this new classroom 

environment and she worried how awkwardness or failure during class might reflect on 

her. Preplanning the class session and exploring various potential scenarios beforehand 

seemed to reduce classroom stress. Further, it gave the instructor time to reinforce and 

rehearse her new role. 

6.1.8: EMS Classroom -- Fifty-Minute Class Period not Ideal 

In this study, the class period time was routinely found to be too short for an EMS 

session. Given a fifty-minute class period, the actual EMS session time was often 

constrained to less than forty-five minutes. Due to this time constraint, students often had 

to be interrupted midstream in the problem-solving process. Not only was this 

interruption awkward and frustrating at the moment, but further, a review period had to 

be allocated in the following session to regain the group's momentum. 
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6.2: Implications from this Study 

The findings in this study suggest that teacher cooperation with and dedication to the 

incorporation of EMS technology in the classroom is crucial to its success. For the 

instructor who has historically led a traditional, lecture-based classroom, the introduction 

of EMS technology in the classroom is not solely a technological issue. Rather, its 

introduction and successful incorporation in the classroom requires an overhaul 

of the learning process and the classroom environment. This classroom re-engineering 

effort involves a change in learning and teaching philosophy, a subsequent change in 

learning and teaching strategy, coupled with the introduction of new technology to 

enhance this newly created learning environment. Even with user-friendly EMS 

technology like GroupSystems, this classroom re-engineering process was painful. It 

requires a complete shift in mindset and habits, a potentially monumental undertaking for 

the veteran instructor. In order to accomplish this endeavor, the teacher must constantly 

revisit the principles of hislher new learning and teaching philosophy. The instructor 

must continually question hislher design of classroom activities and hislher classroom 

actions to ensure that they are in line with this new found philosophy. During this often 

bumpy transition period, very few (if any) activities can be left on automatic pilot. 

In the EMS classroom, given that most classrooms cannot afford the luxury of both a 

content facilitator (the instructor) and a technographer, the teacher will have to shoulder 

the responsibility of running both the classroom activities and the EMS technology. 

Simplicity and speed of session(s) setup are keys to successful EMS classroom use. 



Teachers are very busy and with short class periods (i.e., 50 minutes or less), time is of 

the essence. 
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Many teachers, if they have used computers, are comfortable with the Macintosh 

interface. Thus, any software aimed at the educational marketplace should have a 

graphical user interface with mouse input capabilities. Further, any commands that can 

be performed using easy to recognize analogies (i.e., garbage can) and "drag and drop" 

capabilities would be much welcomed. Because in the cooperative classroom the typical 

setup includes numerous teams working simultaneously in parallel, canned options for 

setting up multiple, identical sessions would be a definite plus. 

Researchers interested in investigating the use of EMS technology in the classroom 

should include the passage of time as one of their variables. EMS classroom use is 

dynamic. With each classroom experience with EMS technology, the teacher and/or 

researcher becomes more adept at using the technology and at incorporating cooperative 

learning strategies into the classroom experience. Further with each additional exposure 

to the EMS technology, the students gain more experience with the technology and 

increased occasion to interact with other members of the class. Thus, the class employing 

EMS is akin to an EMS-supported business group that meets over an extended period of 

time -- a group that develops a history. Thus, studying a class during a single session or a 

small number of sessions may not be generalizable to classes that intend to use the 

technology throughout a semester or a school year. 
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6.3: Limitations of this Study 

One of the limitations of this study is the case study portion of the study was not 

replicated. According to Yin (1989), multiple-case studies should be used, when 

possible, for replication purposes (literal or theoretical) to increase external validity. In 

this study, multiple cases were not possible so the quasi-experimental portion of the study 

was designed to increase the external validity of the study. 

Another limitation of the study is that it was conducted in one high school in a mid-size 

southwestern city. Thus, the results of this study cannot be extrapolated beyond this high 

school. Further, the class that served as the "case" in this study volunteered for the study. 

Even though cooperation on the part of the school, the teacher, and the students was 

essential to the study, it does threaten the external validity of the findings ofthe study. 

A third limitation ofthe study is that only one objective, quantitative 3ependent measure 

was used in the quasi-experimental portion of the study. Even though the qualitative 

findings corroborated the results of the quantitative writing scores, additional measures of 

writing skill development would have provided for potential triangulation of quantitative 

results. 

A final limitation of the study is the potential threat that the researcher biased the results. 

The students in the treatment group may have performed better on the post-treatment 

writing assignment not because of any treatment effect, but rather because they were 

studied and paid additional attention over an entire school year. Even though the 
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researcher and the teacher believe the researcher became an unobtrusive observer over the 

course of the school year, their perceptions may not be in line with the students. 

6.4: Future Research 

Even though this research effort has shed some light on the classroom use of EMS over 

time with an additional subject population (Le., high school students), there is much work 

to be done. In order to make real strides in this research stream, researchers must 

continue to study various subject popUlations and attempt to assimilate the results across 

studies. 

In order to facilitate such meta-analyses, the coding scheme developed in this study could 

be validated and used in future research efforts. Through the use of this coding scheme 

across mUltiple investigations, individual study results would become directly comparable 

and replication as suggested by Yin (1989) would result. 

Finally, with the successful incorporation of EMS technology in one classroom, 

researchers and teachers must address the next logical question -- How does one take this 

classroom re-engineering effort and "roll it out" across an entire school or an entire 

school district? How does one proceed with this major classroom conversion effort? 

6.5: Final Comments 

When one analyzes the traditional classroom, opportunities exist to create and support a 

more effective learning environment for both the students and the instructor. The results 
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of this field study are promising and encouraging. While the research questions posed in 

this study have been partially answered, the answers lead to additional questions. 

Researchers, instructors, and students using EMS technology in the classroom will 

continue to learn as they go. 
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APPENDIX A: PRETEST WRITING PROMPT 

International test results of academic proficiency have shown that American high school 

students are behind their international peers in many areas. One proposal to remedy the 

problem is to change to a year-round school program. Some schools here in Tucson have 

actually begun operating on a year-round basis. 

You are to imagine that you have been asked to write to a group of 50 or so community 

leaders. These people will decide whether to introduce a year-round school schedule in 

all ofTUSD. In this group of people are business leaders, administrators, parents, two 

school board members, and three students. 

Below (Schedule A) is the proposed schedule for a year-round school program. First, 

study the schedule carefully. Then write an argument in favor of the year-round schedule 

(Schedule A). The group of community leaders will read your letter, and then vote to 

either adopt the year-round schedule or retain the schedule we have now (Schedule B). 

Schedule A: Year-Round School Program 

The school year would begin in August with a rotation of nine (9) weeks of school 

followed by three (3) weeks of vacation. School would be continuous with these vacation 

periods: 

3 weeks in October (fall break) 

3 weeks in December and January (winter break) 

3 weeks in March (spring break) 

6 weeks in June and July (summer break) 



Schedule B; Current School Program 

The school year would begin in August with vacations like we have now; 

2 weeks for winter break 

12 weeks during summer 

1 week for miscellaneous 
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APPENDIX B: SCRIPT FOR ADMINISTRATION OF WRITING TEST 

Good morning, my name is ________ _ 

As part of a study on the use of technology in the classroom, we are measuring student 

writing skills. We appreciate your time and cooperation and we thank your teacher for 

allowing us to come in today. 

We are going to give you an assignment to see how well you can write. 

Pass out the booklets to the students. 

Please put your matric number, your teacher's name, and the period number at the top of 

your booklet. Do not open the booklet. 

Wait until the students fill out the covers. 

Please open your booklet to page 2 and follow along as I read the assignment. 

********************************** 

Read writing prompt aloud to students. 

********************************** 

You should think about what you would like your letter to say and use page 3 of your 

booklet to jot down any ideas that come to mind. You will not write your letter on this 

page, but you can use it to plan what you might say. 

You will have a total of25 minutes to plan and write your letter. Take some of that time 

to plan before you begin writing your letter. 
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Here are some considerations to think about as you plan and write your letter. 

The proposal's impact on: (dependent on prompt) 

When you are ready, you should begin writing on page 4. Open a copy of the booklet to 

page 4 and show it to the students. We expect the average letter to be at least 2 pages 

long, but do not let that limit you. Begin your letter "To Whom it may concern:". You 

do not need to date it or sign it. 

Write with either pen or pencil as long as it is easy to read. If you want to make a 

correction, cross out what you need to with a singl~ line. 

Please do not go past page 6 of the booklet. We will use the rest of the booklet later. 

You will have 25 minutes to complete this exercise. I will give you a signal 5 minutes 

before your time is up and again 1 minute before your time is up. Are there any 

questions? . .. You may begin writing your letter. 

Signal the students 5 minutes before the end of the writing exercise. 

You have 5 minutes left to finish your article. 

After 4 more minutes. 

You have 1 minute left. 
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After 1 more minute. 

Please stop writing and put your pencils down. 

Section 2 of assignment. 

Please turn to page 7 of your booklet. Give students time to turn the page. 

The questions on this page ask you to remember what you thought about and what you 

did while you were planning and writing. There are no right or wrong answers. The best 

answer is what you remember doing. Look at the example: "When I was planning and 

writing, I scribbled on my paper." Look at the answers you can choose from. While you 

were planning and writing, did you scribble on your paper Not at All, Not Much, Pretty 

Much, or A lot? This person circled Not much. For the rest of the questions, you should 

choose the answer that is closest to what you remember doing. 

On page 8 of your booklet, you will find questions about how well you think you wrote 

your letter. Again, there is no right or wrong answer to each of these questions. We want 

to see how well you can judge your own writing. 

Please begin answering the questions on page 7 and 8 of your booklet. You are welcome 

to take a few minutes and reread your letter. 
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APPENDIX C: POSTTEST WRITING PROMPT 

Illiteracy has reached epidemic proportions in the United States. Current estimates find 

23 Million American adults are illiterate (cannot read at a fourth-grade level). 

One proposal to remedy this widespread problem of illiteracy is to mandate exit exams 

for students graduating from primary and secondary schools. As a graduation 

requirement, students would have to pass nationwide, standardized exams testing the 

basics: reading, writing, and mathematics. These tests would be similar to the Arizona 

Essential Skills Test which you took this year, but they would be nationally standardized. 

A student would not graduate, even if he/she had passing subject grades, unless he/she 

passed the exit exams. Further, the scores on these exams would be become part of a 

student's permanent academic record. 

You are to imagine that you have been asked to write to a group of 50 or so community 

leaders. These people will decide whether to introduce the exit exam program in all of 

TUSD. In this group of people are business leaders, administrators, parents, two school 

boards members, and three students. 

Write an argument in favor of the exit exam program. The group of community leaders 

will read your letter, and then vote to either adopt the exit exam program or retain the 

system we have now. 



APPENDIX D: 4-POINT HOLISTIC SCORING GUIDE 

Writing Rubric (Mechanics) - 4-12 

A4 paper 

• Is easy to read and will use the appropriate fonnat for the assessment. 

• It is carefully proofread to correct spelling, capitalization, punctuation, and usage 

errors. 

• It is written in complete sentences and uses paragraphs correctly. 

A3 paper 

• Is generally well proofread and uses appropriate fonnat but has occasional minor 

lapses. 

A2 paper 

• May lack the appropriate fonnat. 

• It is proofread but may display errors in spelling, capitalization, punctuation and 

usage. 

• It is written in complete sentences but may not be paragraphed correctly. 

A 1 paper 

• Will be poorly presented, indicating the author is unaware of the requirements of 

written communications. 
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• It will have a significant number of proofreading errors, sentence fragments, andlor 

flaws in usage. 

Assign a 0 if the student failed to attempt the paper. 

Assign an N/S (Not Scorable) if the response is illegible or unreadable. 



APPENDIX E: STUDENT SELF-ASSESSMENT WRITING PRODUCT AND 
PROCESS SURVEY 

Circle the answer that best tells how much you thought about or did each thing. 

Example: 
When I was planning and writing, I 

scribbled on my paper Not Not Pretty A 
at All Much Much Lot 

When I was planning and writing, I 

1. thought about the directions for the letter. Not Not Pretty A 
at All Much Much Lot 

2. spent time thinking about how to begin and end my letter. 
Not Not Pretty A 
at All Much Much Lot 

3. thought about who might read my letter. Not Not Pretty A 
at All Much Much Lot 

4. thought about how long my letter should be. Not Not Pretty A 
at All Much Much Lot 

5. kept asking myself, "What should I say next?" Not Not Pretty A 
at All Much Much Lot 

6. looked at my plan. Not Not Pretty A 
at All Much Much Lot 

7. changed words, phrases, or ideas to make my letter better. 
Not Not Pretty A 
at All Much Much Lot 

8. reread what I was writing. Not Not Pretty A 
at All Much Much Lot 
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9. checked the time to see how much I could write. Not Not Pretty A 
at All Much Much Lot 

10. wanted someone to read my letter. Not Not Pretty A 
at All Much Much Lot 

11. believed I was writing a good letter. Not Not Pretty A 
at All Much Much Lot 

Circle the best answer for each question. 

1. Did you try to talk to your readers as you wrote? 
Always Usually . Sometimes Never 

2. Did you try more than once to catch your readers' attention? Yes Sort of No 

3. Did you put a beginning [an introduction], middle [body], 
and end [conclusion] in your letter? 

Yes Sort of No 

4. How well do most of your sentences get your ideas across to your reader? 
Most don't have enough words and ideas. 
Most have too many words and ideas. 
Most are just the right length. 

5. How often did your sentences make sense and sound correct? 
Always Usually Sometimes Never 

6. Did you use sentence end marks and other punctuation correctly? 
Always Usually Sometimes Never 

Did you capitalize all words correctly? Always Usually Sometimes Never 

7. Did you spell words correctly? Always Usually Sometimes Never 
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