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ABSTRACT 

Word processors are being increasingly used as writing 

tools during writing instruction for novice writers in all 

levels of school. However, the research on the use of word 

processors by novice writers indicated that while using the 

word processor for writing has a positive impact on writing 

attitudes of novice writers, their writing quality was not 

necessarily improved. Research on the writing process 

indicated that what was missing from the word processor

writer partnership was support, both memory and procedural, 

during the writing process. The focus of the study, the 

Writing Partner computer tool, was designed to supply such 

support by providing expert-like metacognitive guidance in 

the form of procedural facilitation during the writing 

process. In addition, research indicated that those students 

who mindfully engaged in using such a computer tool were more 

likely to internalize the guidance provided by such a tool, 

exhibiting improved performance in partnership with the tool 

as well as without it. 

The purpose of this study was to investigate empirically 

the effects of the Writing Partner on writing quality, 

writing attitudes, writing perceived self-efficacy and 

perceptions of the classroom environment. Data were collected 

in the form of writing samples, questionnaires and interviews 

and observations. Two conditions were examined: (1) 

Students who wrote with the Writing Partner, and (2) students 
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who wrote with the Writing Partner and were induced to 

mindfulness by being told they would later tutor" others ln 

the use of the tool. It was hypothesized that students who 

wrote with the Writing Partner computer tool (WP2) would have 

more positive effects than students who wrote with the Works 

word processing program (Works) and students who wrote with 

the Writing Partner and had the induced mindfulness condition 

(WP2 1M) would have more positive effects than the Works 

group and the WP2 group. Writing effects with the computer 

tool and effects of the computer tool were examined in light 

of the two conditions. 

The results of this study indicated that the induced 

mindfulness condition was essential for the effective use of 

the Writing Partner computer tool. Students in the induced 

mindfulness condition wrote better in the absence of the 

tool, had a qualitatively different learning environment and 

used the features of the Writing Partner program more 

consistently. 



1.1 INTRODUCTION 

CHAPTER 1 

STATEMENT OF THE PROBLEM 

16 

Educators, influenced by the decreasing cost of 

computers and by the increasing availability of computer 

programs, have sought to incorporate computers into their 

classroom activities. The ways in which computers are used, 

however, depend on the kinds of programs that are available. 

Nevertheless, the rapid development of computers and their 

asso~iated programs has encouraged an evolution of technology 

use in schools resulting in the incorporation and integration 

of computer technology into daily classroom practices. 

By 1991, approximately 96% of the 79,694 public schools 

had two or more computers for student use. Approximately 93% 

of our schools have an average of ~O computers per school. 

The student to computer ratio is 25:1. In 1985, the typical 

secondary school had 21 computers; in 1990 it had 45 

computers. The typical primary school had six computers ln 

1985. In 1990 the typical primary school had 20 computers. 

However, the rate of increase from one year to the next has 

declined. In the early 1980's the number of computers in a 

school doubled from one year to the next. By the end of the 

1980's, however, the number of computers rose only 20% from 

one year to the next. Although the rate of computer increases 

has declined, the ways in which computers are used in 

classrooms today are much more diverse. Teachers who 
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initially used computers for enrichment purposes in the early 

1980's now use computers for the teaching and practice of 

basic skills (in primary) and for word processing, databases 

and spreadsheets (in secondary school) . This more diverse 

usage of the technology affords more extended opportunities 

for individual students to use computers for mUltiple 

purposes thus providing more authentic experiences with 

computers, experiences that are reflective of their general 

use in the world today. This is a marked improvement over 

the initial usage of computer, where the computer was used 

for occasional, enrichment purpose. (Anglin, 1991; Becker, 

1985; 1991). 

How computers are used depends on the type of programs 

available. Sixty eight percent of the programs available 

fall into skills and product oriented catego~J (Cole, 1990). 

Programs oriented toward skills development exist for all 

curriculum areas. The use of such programs has increased from 

19% in 1985 to 31% in 1990. Word processing and tool type 

programs have also increased, from 32% in 1985 to 49% in 1990 

for high schools. Primary schools still use the computer to 

provide remediation and practice in basic skills. Yet the 

prediction is that primary schools in the future will also be 

turning toward word processing and what Becker (1991) calls 

"intellect-enhancement" and tools. 

The increase in the use of word processors is 

encouraging. Unfortunately, the research evidence indicates 
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that while the writing attitudes and perceptions of self

efficacy of novice writers' improve when they use word 

processors, improvement in writing quality does not 

necessarily result (Gay, 1991; Nydahl, 1991). Consequently, 

the research on the writing process becomes important in 

considering the kind of computer program necessary to aid 

novice writers to become better writers. 

1.2 RESEARCH ON WRITING WITH WORD PROCESSORS 

1.2.1 Research on Word Processors and Writing Quality 

Improvements in writing quality do not necessarily 

result when students use word processors to write. Some 

novice writers do believe that writing with word processors 

improved the quality of their writing (Cross, 1990; Goldsmith 

& Roberson, 1988). However, even researchers who believed 

that student writing would improve l~~er found no substantive 

change in writing quality (Rodriques, 1985; Posey, 1986; 

Deming, 1987; Etchison, 1989; Hawisher & Fortune, 1989) 

These findings are not definitive, however, since some 

computer writing researchers do find significant improvements 

in writing quality (Nash & Schwartz, 1987; McAllister & 

Louth, 1988) or at least some improvements in writing quality 

(Arkin & Gallagher, 1984; Hunter, 1984; King, Birnbaum & 

Wageman, 1984; Rodrigues, 1985; Beserra, 1986; Kirkpatrick, 

1987; Nash & Schwartz, 1987; Cullen, 1988). Generally, the 

research found that students who wrote with word processors 

wrote more, with greater facility and fluency, and improved 
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particular features of their texts, such as organization, 

sentence completeness and variety. 

It seems that the computer affords opportunities for 

students to revise text more easily due to the multitude of 

word processing features that facilitate ease in revision. 

This can be a very empowering quality. Students develop a 

greater sense of control over their writing and are 

encouraged to experiment with their writing because they know 

that they can delete or move text at will. This was true for 

young children (Borgh & Dickson, 1986; Boudrot, 1984) as well 

as for adults (Bridwell, Sirc, & Brook, 1985; Rodriques, 

1985; Selfe, 1985). However, this doesn't necessarily lead 

to improved writing and may discourage reflection and 

encourage unnecessary revision (Grow, 1988; Lutz, 1987; 

Schriner, 1988). 

The ease in producing and changing text is especially 

problematic for inexperienced writers because students will 

only revise if they are aware that revision is necessary and 

this requires that students be aware of and understand their 

own cognitive processes during writing (Hass, 1989). 

Subsequently, though the ease of revision may eliminate the 

need to recopy successive drafts, some writers may need to 

recopy in order to evaluate their texts critically and 

revise. Some writers even need the physical act of setting 

pen to paper and are alienated from their text without it 
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(Bridwell, Sirc, and Brook, 1985; Harris, 1985; Selfe, 1985; 

Da i ute, 1983). 

The unfortunate aspect of these findings is that 

students, unaware of what needs revision, may define good 

writing by how it looks rather than by its content thereby 

focusing on surface-level features rather than on the logic 

and organization of what they are writing. Consequently, 

students do not revise (Collier, 1984; Bridwell, Sirc, & 

Brook, 1985; Selfe, 1985; Womble, 1985). This leads to the 

conclusion that although students may write more freely, they 

p13n less, and while they are encouraged to write, they are 

discouraged from thinking about their writing (Case, 1985; 

Bridwell-Bowles, Johnson & Brehe, 1987; Lutz, 1987) 

Left to their own devices, students do not take full 

advantage of the opportunities offered to them by the word 

processor. This is especially true for least experienced 

writing students (Collier, 1983; Herrmann, 1987). As 

probably is predictable, students who knew the most about 

writing using the more traditional paper and pen writing 

method were the students that made the most significant and 

meaningful revisions using word processors (Bridwell et al., 

1985; Bridwell-Bowles, Johnson, & Brehe, 1987; Bridwell & 

Ross, 1984; Pufahl, 1986). Therefore, it seems that the hope 

of computers making novice writers better writers has not yet 

been realized (Hunter, 1984; Nichols, 1986; Cullen, 1988; 

Cross, 1990). 
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A note of caution must be entered here regarding the 

studies on word processing and writing quality. Improvement 

ln writing quality is defined by different criteria depending 

on the method of evaluation chosen by the researcher. 

Researchers based evaluations of improvements on general 

impression, frequency of revisions, quality of revisions, 

average length of text, number of sentences, number of 

paragraphs, and holistic evaluation. The number of revisions 

seems to be the most common way of defining change in writing 

quality (Cochran-Smith, Paris, & Kahn, 1991). Considering 

the superficial nature of revisions made by novice writers 

(e.g., Correcting the typographical error 'teh' to 'the' 

would count as a revision), to base writing quality on the 

number of revisions and not the quality of revisions seems to 

be a questionable method of evaluation. This factor over all 

others causes many problems as to the interpretation and 

comparison of results between studies. Indeed, it is a 

major complaint of researchers who examine writing with word 

processors that, until relatively recently, claims regarding 

the beneficial effects of writing with word processing for 

novice writers are unsubstantiated. However, taking the 

studies done in all their diversity of evaluation techniques 

and questionable methodology, the results are equally 

inconclusive within and between methods of writing 

evaluation. There are no clear indications that writing with 

word processors results in improved writing quality for 
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novice writers, nor do the findings suggest decrements ln 

writing quality. 

1.2.2 Research on Word Processors and Writing Attitudes 

The general findings regarding the effects of using word 

processors on the writing quality of novice writers are 

inconclusive. However, a much different story emerges when 

the relationship between using word processors to write and 

writing attitudes is examined. Many researchers have cited 

the benefits of writing with computers for novice writers. 

Due to the initial sense of achievement and expertise 

experienced when using word processors for writing, novice 

writers' attitudes toward writing and toward taking writing 

courses seem to improve (Hunter, 1984; Arkin & Gallagher, 

1984; Kantrove, 1991). Novice writers who write with word 

processors found writing more interesting, 

consuming, and therefore more satisfying. 

less time 

This resulted in 

students spending much more time producing text (though not 

necessarily of better quality as already discussed) than 

would be true when writing by paper and pen (Goldsmith & 

Robertson, 1988; Etchison, 1989). Furthermore, writing with 

computers appears to lead to increased concentration, 

confidence and independence during writing, as well as 

willingness to collaborate during review and revision 

(Dickinson, 1986; Selfe & Wahlstrom, 1986; Kurth, 1987; 

Rodriques & Rodriques, 1989, Kirkpatrick, 1987). 
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1.3 DEFINITION OF NOVICE AND EXPERT WRITERS 

Writing for novice and expert writers is qualitatively 

different. While novice writers tell what they know, a skill 

which "relies on already existing discourse-production skills 

in making use of external cues and cues generated from 

language production itself" (Bereiter & Scardamalia, 1987, 

pg. 9), expert writers transcend their normal linguistic 

abilities by creating new knowledge from old, in other words, 

knowledge transformation (Bereiter & Scardamalia, 1987) 

Goal directed planning, mental representation of text, 

diagnosis of problems prompted by a gap between the mental 

representation of text and the text produced so far, and 

evaluation of the potential solutions to the problem are all 

essential activities in the knowledge transformation process. 

The disparity between the novice and expert writers' 

processes, one simply listing knowledge already existing in 

an associated way, the other actually shaping new knowledge, 

indicates that simply writing with a word processor will in 

no way aid the novice writer with other than superficial text 

production and text revision processes. 

Two key elements evident in the writing process of more 

experienced or expert writers are missing in the computer

writer partnership necessary for novice writers to improve 

their writing: the metacognitive processes of memory and 

procedural support during writing (Hayes & Flower, 1986; 

Bereiter & Scardamalia, 1987). We know, through research on 



24 

the writing process, that writing is not a linear process but 

a complex dynamic process that requires a great deal of 

cognitive effort. Experts continually restructure their 

writing as they compose, responding to new ideas in their own 

text and perhaps changing priorities or abandoning initial 

goals. They spend much more time revising and detect more 

problems in their writing than do novice writers. This 

procedure places large demands on memoLY, not only memory of 

the initial plan and goals of writing and what has already 

been written, but it additionally requires procedural memory, 

that is, knowledge of the particular writing genre being 

used. 

1.3.1 Metacognition 

The difference, then, between the writing process of 

novice and expert writers can be pinpointed to their use (or 

lack there of) of metacognitive strategies while writing. 

Metacognition is defined as a person's knowledge and control 

of their own cognitive system (Brown, 1987) or more simply, 

their thinking about their thinking (Garner & Alexander, 

1989). Brown (1987) identifies two distinct types of 

metacognition: knowledge about cognition, considered 

developmental in that this ability appears with age and 

experience, and regulation of cognition. Ultimately, 

metacognition requires the ability to step back from our own 

thinking and view our cognitive processes as objects of 

thought and reflection. However, those thoughts aren't 
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necessarily infallible and are prone to error. Regulation of 

cognition has the purpose of overseeing learning. This 

includes such things as planning, monitoring and checking 

outcomes. How we regulate our cognitions is usually 

unexplainable by the person performing the task since those 

regulations become somewhat automatic. Driving a car is a 

good example. Although it took some effort to begin with, 

the task eventually becomes automatically regulated. 

It has been shown in a number of studies that the 

metacognitive guidance of good readers, writers, learners, 

and science problem-solvers is distinguished from novices by 

their employment of metacognitive self-management (Brown, 

1987; Wagner, et al., 1989). Training in the employment of 

metacognitions that pertain to the self-regulation of task

relevant cognitive strategies often leads to improvements in 

performance in reading (Campione, 1987; Kurtz & Borkowski, 

1984), in the writing of both normal (Scardamalia, Bereiter, 

& Stenbach, 1984) and learning disabled students (MacArthur, 

Schwartz & Graham, 1991), as well as in the employment of 

general learning strategies (Baker, 1989). 

1.3.2 Perceived Self-Efficacy 

Metacognitive strategy instruction, while resulting in 

improved performance, may influence perceptions of self

efficacy as well. Perceived self-efficacy is defined as, 

"people's judgments of their capabilities to organize and 

execute courses of action required to attain designated types 
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of performances" in other words, "judgments of what one can 

do with whatever skills one possesses" (Bandura, 1986). 

Butkowsky & willows (1980) found that students' judgments of 

their efficacy determined both effort expenditure and task 

persistence in reading. In addition, McCarty, Meier & Rindere 

(1985) found that the best predictor of who the better 

writers were was their own judgments of self-efficacy 

pertaining to writing. Subsequently it has been found that 

strate~J instruction also influences perceptions of self

efficacy pertaining to reading, (McCarthy, Meier & Rinderer, 

1985; Marsh & Penn, 1986; Parris & aka, 1986; Schunk & Rice, 

1987) 

1.3.3 Procedural Facilitation 

Clearly, word processors do not provide metacognitive 

support during writing for novice writers, the very kind of 

support that they need in order to write better or more 

expertly. In order to transform the computer into an 

effective writing partner, a computer program should provide 

novice writers with not only the strength and flexibility of 

the word processor but also with the intelligence of the 

expert writer. One way this can be accomplished is by 

providing the student, by way of a computer program, 

procedural facilitation during the writing process. 

Procedural facilitation provides ways to ease the 

executive burden of some task, in this case writing, in some 

particular respect, without providing any substantive help 
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such as suggestions of content or form (Bereiter and 

Scardamalia, 1987, pg. 57). Procedural facilitation can 

provide support for students who are learning new, yet to be 

internalized, writing strategies by making explicit the 

processes and procedures that expert writers use, providing 

simplified writing choices that are cognitively less taxing 

for inexperienced writers, and furnishing clear-cut 

procedures so that the students do not use old, inadequate 

ones. What procedural facilitation does is transform the 

writing problems encountered by the novice writer into ones 

that can be solved easily and effectively (Scardamalia & 

Bereiter, 1983; Scardamalia, & Bereiter, 1986; Bereiter & 

Scardamalia, 1987; Scardamalia & Bereiter et al., 1989). 

Researchers have found that students who are provided 

with strategy instruction and procedural facilitation in 

writing improve in their ability to detect writing errors 

during the revision process (Bereiter & Scardamalia, 1987). 

In addition, students defined as learning disabled, when 

provided strategy instruction and procedural facilitation in 

writing, slose the writing quality gap between themselves and 

normally achieving students (Montague, Graves & Leavell, 

1991; Graves, Montague, & Wong, 1990). 

Previous research utilizing a computer tool to provide 

metacognitive guidance in the form of procedural facilitation 

in reading (Salomon, Globerson & Guterman, 1989) and in 

writing (Zellermayer et al, 1991) found that students were 
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able to perform beyond their actual developmental level while 

being guided by the computer tool thus exhibiting effects 

with the computer tool. Students who utilized the computer 

tools that provided metacognitive guidance subsequently 

demonstrated improvement in similar unguided reading and 

writing tasks respectively, thereby exhibiting effects of the 

computer tool. These findings suggest that the metacognitive 

guidance provided by the computer tool was internalized, 

leaving the students more "intelligent" than prior to the 

interaction with it. An unexpected finding was that after 

interacting with the Reading Partner the students also 

demonstrated improvement in writing. This suggests that the 

students may have internalized general metacognitive 

strategies as well. 

1.4 SUMMARY 

The effects of using word processors on the writing 

quality of novice writers are inconclusive. While some 

studies reported definite improvements in writing, or 

particular aspects of writing, such as the number of 

revisions, other studies reported no improvements and suggest 

that writing with word processors leads novice writers to 

make only superficial changes to their writing without 

affecting their writing quality. Findings on the effects of 

using word processors on the writing attitudes of novice 

writers, however, indicate that using word processors to 

write leads to more positive attitudes toward writing. 
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What seems to be missing for novice writers are the 

metacognition strategies of memory and procedure that are 

employed by expert writers. Studies on metacognitive 

training indicate that good students employ regulatory 

metacognitive strategies and that those students, including 

learning disabled students, who received training in such 

strategies improve their performance. In addition, when 

students received strategy training, attitudes and perceived 

self-efficacy regarding reading and writing improved. This 

is important considering the findings that perceived self

efficacy influences choice and persistence behavior in 

students. 

Research on procedural facilitation indicated that 

students who receive procedural facilitation during writing 

detect more errors and write better. In addition, and this 

is especially important to the present study, research on 

computer tools that provide procedural facilitation during 

reading and writing indicates that students are able to work 

beyond their developmental level and demonstrate 

internalization of the guidance provided by the tool and have 

enhanced performance in the absence of the computer tool. 

Word processors in and of themselves may affect 

attitudes of novice writers by affording ease in text 

production and editing but writing quality improvement is not 

assured. Therefore, in order to make the word processor a 

better writing partner, novice writers need to be provided 
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with support for their immature metacognitive processes 

throughout the writing process, and this metacognitive 

support should be guidance in the form of procedural 

facilitation, which has been found to have the potential of 

positively impacting attitudes toward writing, and 

perceptions of writing self-efficacy in addition to leading 

to improve writing quality. The findings of the studies on 

computer tools are especially relevant to the present 

research in that writing quality and reading performance were 

positively affected by the use of a computer tool that 

provided metacognitive-like guidance through procedural 

facilitation. 

1.5 OVERVIEW OF THE DISSERTATION 

This chapter presented the context, focus and the 

problems that give rise to the study. Research on (1) the 

effects of writing with word processors on the writing 

quality of novice writers, (2) the effects of writing with 

word processors on writing attitudes of novice writers, (3) 

metacognition and metacognitive training and the effects of 

such training on perceived self-efficacy, and (4) procedural 

facilitation and computer tools that provide metacognitive 

guidance through procedural facilitation, were examined. 

General conclusions were drawn. 

Chapter 2 examines the relevant literature. This chapter 

will (1) summarize the theories behind the development of a 

computer tool for writing (2) examine the ways in which such 
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a tool should be studied and (3) review the findings of the 

pilot study. General conclusions are drawn. 

Chapter 3 describes the procedures and methodology of 

the study. Included in this chapter are a description of the 

writing training that the students received, a description of 

the Writing Partner computer tool, and a description of the 

measurements used. 

Chapter 4 presents the findings of the study from an 

analytic and systemic perspective. The statistical results 

regarding writing quality and the questionnaires on 

attitudes, perceived self-efficacy, mindfulness and perceived 

environment will be analyzed analytically through ANOVA and 

correlational analysis. The same measures will be analyzed 

systemically by multidimensional scaling. In addition, these 

results will be combined with qualitative observations and 

interviews for a more comprehensive evaluation of the 

findings. 

Chapter 5 will summarize and discuss the hypothesis, 

procedures and findings of the study and the conclusions. In 

addition, based on the findings of the study, the pedagogical 

implications for the design and study of computer tools will 

be discussed along with suggestions for future research. 
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In this chapter, the theories behind the development of 

the Writing Partner computer tool that provides 

metacognitive-like guidance in the form of procedural 

facilitation during writing will be discussed. Analytic and 

systemic methods for examining the effects of such a computer 

tool within a classroom learning environment will be 

examined. Lastly, the findings for the pilot study for the 

present research, which used analytic and systemic analysis, 

will be reviewed. 

2.2 DESIGN OF COMPUTER TOOL FOR WRITING 

Writing with word processors has been extensively 

studied with no clear consensus as to the effect of the 

computer-writer partnership (Cochron-Smith, Paris & Kahn, 

1991; Gay, 1991; Nydahl, 1991). Since the word processor 

offers no cognitive support during the writing process and is 

unable to provide any 'intellect enhancement' to the novice 

writer, it seems that what needs to be examined are the 

criteria for a computer tool that provides such 'intellect 

enhancement' for novice writers. 

In general, an 'intelligent' computer tool should have 

the potential to provide two basic components to the human

computer tool partnership: improved performance in 

partnership with the computer tool, and improved performance 
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in the absence of the computer tool as a consequence of the 

partnership. In other words, the benefits of such a 

partnership are that the students perform better than their 

initial developmental level in partnership with the tool and, 

subsequent to the partnership, the guidance provided by the 

tool is internalized, resulting in enhanced performance in 

the absence of the computer tool (Salomon, 1988; Scardamalia 

& Bereiter et al, 1989). 

2.2.1 Computer Tools and the Zone of Proximal Development 

Considering the limitations of the writer-word processor 

partnership as it stands presently, such an 'intelligent' 

computer tool for writing purposes would have the potential 

to make explicit the complex processes of writing for the 

novice writer. It could provide memory support, prompt the 

writer on what she has already done and remind her of the 

writing plan produced in the initial phase of the writing 

process. In addition, this computer tool would provide 

procedural guidance for the relevant writing genre throughout 

the entire writing process: planning, writing and revision. 

In a sense, such a computer program performs as if it had the 

intelligence of the expert writer and assists the novice to 

write beyond the level of which she is capable by providing 

expert-like guidance. In essence then, the computer 

functions as a more capable peer within the student's zone of 

proximal development. By providing procedural facilitation 

within the student's zone of proximal development, a computer 
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program that provides such guidance would enable the novice 

writer to function at an expert level. The role of this would 

be to mediate the writing process for the novice writer 

(Salomon, 1989). 

Vygotsky describes the zone of proximal development as 

"the distance between the actual developmental level as 

determined by independent problem solving and the level of 

potential development as determined through problem solving 

in collaboration with more capable peers" (Vygotsky, 1978, 

p. 86). Actual development is defined by functions that have 

already matured and characterizes mental development 

retrospectively, in terms of something that has already 

occurred (Vygotsky, 1978, pg. 86). Potential development is 

defined as functions that have not yet matured but are in the 

process of maturation. Vygotsky described potential 

development as a Ubud or a flower rather than a fruitU 

(Vygotsky, 1978, pg. 86). In this sense, mental development 

is characterized prospectively, as something yet to happen 

(Vygotsky, 1978, pg. 86). It is that yet-to-happen 

development that is the focus of the guidance provided by the 

Writing Partner 2 computer tool and it is this tool that is 

the focus of this study. 

The Writing Partner 2 computer tool mediates, or 

functions as a filter or go-between, for the novice writer 

during writing. It assists students by modifying the writing 

task so that it can be more easily handled by the novice 
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writer. The modification of the writing task is accomplished 

through providing metacognitive-like guidance for writing 

procedures and memory support to the novice writer, enabling 

the writer to work past his/her present development level in 

writing. In this way, the computer tool functions as the 

more capable peer and, in Vygotskian terms, has the potential 

to Hawaken a variety of developmental processes that are able 

to operate only when the child is interacting with people in 

his environment and in cooperation with his peers H (Vygotsky, 

1978, pg. 90). 

2.2 STUDYING THE EFFECTS 

What effects of such a tool should be examined? One 

possible point of interest would be to examine the effects on 

student writing as a consequence of writing with the tool, or 

effects with the technology (Pea, 1987; Salomon, 1990). Pea 

(1987) in particular feels that this is the only realistic 

course of action. He believes that HSolo performances are not 

realistic in terms of the ways in which intelligent 

activities are organized and accomplished in the real 

world."(p. 136). Therefore, an examination of how the 

writer can be made to write with such a program as the 

Writing Partner 2 is of special interest especially since it 

is this concept of effects of the technology that so neatly 

fits in with the idea, in the Vygotskian sense, of the 

computer tool that is able to assist writers to perform above 

their actual developmental level and tap into their potential 
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development level. This leads to one of the key questions to 

be answered by this study: will students who are provided 

with metacognitive-like guidance as provided by the Writing 

Partner 2 computer tool, write better than their development 

level while utilizing the Writing Partner 2 computer tool to 

write? This question also addresses one of the key 

components of a human computer partnership suggested by 

Salomon and by Bereiter and Scardamalia, better performance 

in partnership with the computer tool. However, there is 

also another perspective as to what writing effects should be 

studied that 1S equally as important in understanding the 

effects of such an intervention. While effects with computer 

technology are understandably worth investigating, so are the 

effects of a partnership between computer and writer. 

Salomon (1990) describes effects of a technology as, 

ucultivation, development, or even acquisition of cognitive 

skills that result from the use of some technology or 

exposure to some medium of communication." (Salomon, 1990, 

pg. 29). Therefore, 1n the case of the Writing Partner 

computer tool, the partnership between writer and a computer 

writing program that provides expert-like guidance to the 

novice may well result in some of the provided guidance being 

internalized by the writer and used even when the writer is 

no longer using the computer tool to write. In other words, 

some cognitive residue exists that allows the writer to write 

better than she was able to do before her partnership with 
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the computer writing program. The question to be answered in 

this case, then, is: will students who are provided with 

metacognitive-like guidance as provided by the Writing 

Partner 2 computer tool alter their development level as a 

consequence of the partnership, and thereby demonstrate 

improved writing performance in the absence of the computer 

tool? This question deals with the second key component of 

the computer-human partnership, the issue of the 

internalization of the guidance provided by the computer tool 

that results in improved performance in the absence of the 

tool. 

2.2.1 Mindfulness 

Such a tool as the Writing Partner 2, however, may be 

only effective to the extent to which the writer mindfully 

engages with the tool. Mindfulness, ·volitional, 

metacognitively guided employment of non-automatic, usually 

effort demanding processes," (Salomon & Globerson, 1989) 

becomes an essential element of internalization and transfer. 

The more mindfully inclined the writer in the computer

writing partnership, the more likely writing quality will 

improve when writing in collaboration with such a tool, and 

the more likely the guidance provided will be internalized 

and used without the presence of the computer partner. 

(Salomon & Globerson, 1987; Salomon, 1988; Salomon & Perkins, 

1989; Zellermayer, Salomon, Globerson & Givon, 1991). For the 

present study, mindfulness will be induced by informing one 
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group of Writing Partner students that they will be tutoring 

younger students to use the Writing Partner at a la~er time. 

This is considered a good ind~cement to mindfulness as it has 

been found that students who prepare to tutor attend to a 

task more mindfully and are motivated to internalize (Benware 

& Deci, 1984). Two questions arise, then, in regard to 

induced mindfulness. The first question deals with the 

effects with the computer tool. Do students who have been 

induced to be mindful have better writing performance in 

partnership with the computer tool? The second question 

addresses the issues of transfer, or effects of the computer 

tool; that is, do students who have been induced to be 

mindful internalize the guidance provided by the computer 

tool and thereby have better writing performance in the 

absence of the computer tool? 

Knowing that the word processor alone is an ineffective 

writing partner for the novice writer leads us to conclude 

that what needs to be developed is a computerized writing 

partner that will allow students to use the strengths of the 

word processor and compensate for its weaknesses. Such a 

tool, then, would include the ease of text production and 

revision already present in word processing programs, which 

have been shown to lead to improved attitudes toward writing, 

as well as the intelligence of the expert writer. The role 

of such an intelligent computer tool is to be the more 

capable peer within the novice writers zone of proximal 
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development. Such a partnership would accomplish two things: 

(1) afford the writer an opportunity to write beyond his/her 

present developmental level and, (2) provide an opportunity 

for the expert guidance to be internalized or learned so that 

writing performance is enhanced in the absence of the tool as 

well. Consequently, the writers zone of proximal development 

is altered. 

2.3 ANALYTIC AND SYSTEMIC ANALYSES 

Most examinations of the effects of an intervention are 

"analytical" in nature, that is, effects are examined through 

traditional pretest and posttest, experimental design in 

which the effects of isolated variables are studied. This 

type of design assumes that each variable is independent and 

can be experimentally manipulated leaving other variables 

untouched, and has meaning in and of itself (e.g., teaching 

of writing as separate from students' learning to write as a 

consequence of such teaching) (Salomon, 1991). 

Examining the effects of a computer tool such as the 

Writing Partner 2 in an analytic fashion will answer the 

basic research questions regarding what can be made to happen 

in a classroom when such a tool is introduced. Though I 

hypothesize that writing quality will improve and improvement 

in writing attitudes and perceived self-efficacy will result 

as a consequence of the introduction of such a computer tool, 

this type of analysis only begins to examine the effects of 

such an intervention into a classroom learning environment. 
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Classrooms, rather than being perceived as consisting of a 

set of independent variables, can be seen as a system of 

complex, interconnected variables. This type of systemic 

analysis entails an entirely different set of assumptions 

about the nature of an intervention: (1) variables are 

inseparable, and (2) all variables mutually define one 

another (Salomon, 1992). 

In viewing the classroom in a systemic way, then, HA 

learning environment can be conceived of as a system of 

universally interrelated factors, some of which pertain to 

the environment itself, and some to the individuals 

functioning within it" (Salomon, 1993, pg. 17). Therefore, 

in addition to examining what can be made to happen within a 

classroom learning environment it is also beneficial to 

examine how the relationships between the interconnected 

elements of a classroom learning environment change in 

relation to each other as a consequence of the introduction 

of such a computer tool. 

A call for research combining analytic and systemic 

analysis is not new. Bronfenbrenner (1977) called for just 

such a methodology in his discussion of the experimental 

ecology of human development. He postulated that an 

experiment, performed not only for hypothesis testing 

(analytic) but to analyze systemically the nature of the 

existing accommodation between the person and the surrounding 

environment, would find that, "Divergence due to experimental 
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intervention may not only affect differences in average 

response, but in the total patterns of relationships and in 

the underlying processes that they are presumed to reflect" 

(p 517). In other words, other things may be going on as a 

result of an intervention that are not made readily apparent 

by the analytical analysis. 

In Bronfenbrenner'S terms then, any analysis of a 

classroom environment (or microsystem in his terms) would 

take into account: (1) that the environment is a system that 

involves everyone, including the researchers, (2) that the 

environment is reciprocal rather than unidirecticnal, (3) 

that the environment must be analyzed in terms of all 

possible subsystems, and(4) that the physical environment has 

possible indirect influences on the social processes taking 

place within the setting. OveralL, "the relevant features 

of the environment include not only its objective properties 

but also the way in which it is perceived by the research 

subjects" regardless of the particular kind of research being 

conducted (Bronfenbrenner, 1977, p. 17). Unlike the 

traditional analytic method of analysis that attempts to 

"control out" other variables while focusing on the effects 

of one, a systemic analysis serves to "control in as many 

theoretically relevant ecological contrasts as possible 

within the constraints of practical feasibility and rigorous 

experimental design" (Bronfenbrenner, 1977, pg. 518). 
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The analytic method of analyzing a classroom learning 

environment presupposes theory-based hypotheses testing, 

examining things that can be made to happen. A systemic 

study, on the other hand, examines how patterns of 

interrelations change over time. Both methods in conjunction 

with each other have the potential to illuminate the effects 

of an intervention and provide a detailed portrait of the 

complex nature of a classroom learning environment as it 

changes. 

2.4 THE WRITING PARTNER PILOT STUDY 

A pilot study for the Writing Partner, involving eighth 

grade composition students (n=124), provides an example of 

how such learning environments can be examined using both 

analytic and systemic methods. In the pilot study, students' 

pretest and posttest pencil-and-paper stories were analyzed. 

It was hypothesized that students writing with the Writing 

Partner would improve in writing quality and have greater 

positive changes in writing attitudes and perceived self 

efficacy than students who used only a word processor to 

write. This was not the case. The data showed that writing 

with a word processor seemed to be a more effective writing 

intervention than the Writing Partner. In addition, an 

aptitude treatment interaction emerged from the data. It was 

found that the less able writers and those with lower writing 

attitudes and self-efficacy benefited most from writing with 

computers, regardless of group, while those who were 
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initially the better writers in the Writing Partner group 

benefited least. It was concluded that while the Writing 

Partner provided novice writers with the strategies and 

memory support that they needed to become better writers, it 

at the same time interfered with the effective, well

established strategies of the more experienced writers In the 

Writing Partner group. Therefore, what needs to be addressed 

in the present study is not only to determine what guidance 

novice writers need to become better writers, but to 

recognize the capabilities of already experienced writers and 

how these may be affected by a program geared to provide 

novice writers with expert-like guidance while writing 

(Kozma, 1990). 

Yet, the clear differences in patterns exhibited between 

the groups, as represented by the correlational, step-wise 

regression and multidimensional scaling (MDS) data, 

indicated that something qualitatively different occurred 

within each learning environment that was not made readily 

apparent through traditional analytic analysis and these 

differences might be attributable to the intervention. 

Multidimensional scaling (MDS) , particularly Guttman's 

Smallest Space Analysis (SSA), turned out to be helpful for 

examining such changes in relationships between variables 

within a classroom learning environment. This type of 

analysis converts the correlations between variables into 

distances and produces a map of the variables. Higher 
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correlations between variables results in shorter distances 

between variables on the map. The position of each variable 

in the resulting configuration is based on the position of 

all other variables. Although it may not always be the case, 

removal or addition of one variable can alter the total 

configuration of relations among the variables. Using MDS it 

is possible to determine the initial patterns of 

relationships between variables in a learning environment and 

the resulting differences in patterns due to an intervention. 

The most interesting results from the pilot study 

pertain to the differences in the pattern of relationships 

between variables of the control and experimental groups at 

posttest time as a function of the project. Initially the 

relationships between variables were quite similar for both 

groups, but this did not remain the case by the end of the 

study. The configuration of variables in the experimental 

group changed while the configuration in the control group 

did not (see FIGURE 1) . 

In the control group, similar to what we found at 

pretest time, some variables are closely related and no 

variable assumes a central role in the configuration. Other 

variables are farther out in the periphery, not having much 

to do with the project, with related attitudes, with PSE, or 

with improvements in writing. Most interestingly, 

improvements in writing are closely associated with ITBS and 

liking of writing. 
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In the experimental group, on the other hand, 

interesting changes have taken place from pretest time 

distinguishing that group now from the control group. For 

one thing, value of project, the mindful tendency to prefer 

hard thinking and liking of writing constitute a cluster of 

variables close to the core of the map. For another, 

computer PSE is now on the periphery, not a factor of great 

relevance to improvements in writing. Interestingly, in this 

group, unlike in the control group, two rather distinct semi

circles can be identified. General abilities and cognitions 

lie on the lower left and project specific perceptions and 

attitudes lie on the upper right. Improvements in writing 

are part of that project specific and mainly attitudinal 

region, totally unrelated to ITBS and what seem to be other 

less changeable cognitions (see FIGURE 2) . 

The relationships between writing improvements, ITBS, 

mindfulness and attitudes were also tested through step-wise 

regression analyses. When the ITBS score was entered first 

into the regression equation, it accounted for the 24% of the 

variance in writing quality in the control group. Little 

variance is accounted for by either attitude (liking of 

writing) or mindfulness. However, as already discovered 

through our examination of the SSA's, the story was not the 

same for the experimental group. Although the ITBS score was 

entered first in the regression equation, attitude (liking of 

writing) and mindfulness accounted for much more of the 
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variance in writing quality in the experimental group than 

did the ITBS score (see Graph 1) . 
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FIGURE 1 

MDS Pretest (Both Groups) and Control Posttest (Stress = .2l) 
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FIGURE 2 

MDS Experimental Group at Posttest (Stress =.21) 
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GRAPH 1 

Prediction of Posttest Writing Quality 
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Step-wise regression provided a more accurate 

statistical support _for what we found in the SSA's. It 

confirmed our conclusion that the differences in patterns 

between variables within the classroom learning environments 

found at the end of the project were a consequence of the 

introduction of the Writing Partner program in the 

experimental classrooms. It is no insignificant matter that 

these findings suggest that the writing under the guidance of 

the Writing Partner program may release writers from the 

constraints of general ability. Partnership between the 

student and the Writing Partner program, which requires 

mindful, effortfull engagement, links attitudes and efficacy 

with writing improvement. These affective qualities are much 
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more flexible and open to change, potentially leading to 

positive changes in a student's writing. 

The results of the systemic analysis of the pilot study 

for the Writing Partner 2 computer tool established the value 

of such a method. The clear differences in patterns between 

groups cannot be ignored despite the ambivalent nature of the 

analytic findings. Factors such as the students not taking 

full advantage of the affordances provided by the computer 

tool and inadequate length of experiences with the tool, may 

well have led to the inconclusive analytic findings. 

However, the patterns of differences between the groups as 

demonstrated by the systemic analysis indicate that, with a 

longer length of treatment, more positive changes would occur 

for poorer writers utilizing the Writing Partner to write. 

In addition, since such a program requires the active 

participation of the novice writer to be effective, the 

complex guidance provided by the program may require a longer 

period of exposure than the pilot study students had in order 

for them to internalize it. Further research with the 

Writing Partner then, will require a longer, more intensive 

treatment during which those students who are writing with it 

are actively encouraged to take mindful advantage of all the 

features of the program. This will help make a determination 

as to the true effectiveness of the program. 
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2.5 SUMMARY 

Present research regarding the effects of using word 

processors to write on the writing quality of novice writers 

suggests that what is missing in the word processor-novice 

writer partnership is memory and procedural support during 

the writing process. The criteria for a computer tool that 

provides expert-like metacognitive writing guidance during 

the writing process were discussed. It was concluded that 

such a computer tool for writing should result in improved 

writing performance while writing in partnership with the 

tool as well as internalization of the provided guidance and 

subsequent improved writing performance in the absence of the 

tool. In addition, suggestions were made as to how the 

effects of such a computer tool should be examined. 

Discussion of analytic and systemic analyses led to the 

conclusion that both were necessary in order to gain a 

complete picture of not only the effectiveness of such a 

program on writing quality, writing attitudes and perceived 

self-efficacy but also how the introduction of such a tool 

affects the classroom learning environment in which it is 

utilized. The findings of the pilot study for the Writing 

Partner 2 computer tool, based on analytic and systemic 

analysis, were summarized and it was concluded that the main 

study should have a longer length of treatment and some 

inducement for mindful engagement with the Writing Partner 2 
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computer tool should be provided to encourage students to 

take active advantage of all the features of the program. 

2.6 HYPOTHESES OF THE STUDY 

The hypotheses being addressed by this study fell into 

two categories, analytic and systemic. The analytic analysis 

examined the effects of using the Writing Partner computer 

tool on writing quality, writing attitudes, and writing 

perceived self-efficacy. It was expected that students who 

used the Writing Partner computer tool would have more 

improvement in the writing quality, writing attitudes and 

writing perceived self-efficacy than students who used the 

Works word processing program to write. The systemic 

analysis examined the effects of the Writing Partner computer 

tool on the patterns of interconnected variables within the 

classroom learning environment. It was expected that 

differences in the patterns of relationships between 

variables would emerge between each of the groups involved in 

the study as a consequence of the intervention. 

2.6.1 Analytic Hypotheses 

1. Students who write in partnership with the Writing 

Partner will have better writing performance while 

writing with the program than students who write with 

the Works word processing program. 

2. Students who write in partnership with the Writing 

Partner internalize the guidance provided by the 

computer tool will have better writing performances in 



53 

the absence of the tool than students who wrote with the 

Works word processing program. 

3. Students who write with the Writing Partner will 

have more positive changes in attitudes toward writing 

than students who write with the Works word processing 

program. 

4. Students who write with the Writing Partner will 

have more positive changes in writing perceived self

efficacy than students who write with the Works word 

processing program. 

5. Students who write with the Writing Partner will 

have more positive changes in their perceptions toward 

their classroom learning environment than students who 

write with the Works word processing program. 

In addition, an inducement to mindfulness was introduced in 

order to encourage students actively to take advantage of all 

the features of the Writing Partner computer tool. A number 

of hypothesis were generated in regards to the mindfulness 

condition: 

la. Students who prepare to tutor will become more 

mindfully engaged with the Writing Partner and therefore 

have better writing performance than students who write 

with the Writing Partner but do not prepare to tutor and 

students who write with the Works word processing 

program. 
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2a. Students who prepare to tutor and who write in 

partnership with the Writing Partner will internalize 

the guidance provided by the computer tool and have 

better writing performance in the absence of the tool 

than students who write with the Writing Partner but who 

did not prepare to tutor and students who write with the 

Works word processing program. 

3a. Students who prepare to tutor and who write with 

the Writing Partner will have more positive changes in 

attitudes toward writing than students who write with 

the Writing Partner but who did not prepare to tutor and 

students who write with the Works word processing 

program. 

4a. Students who prApare to tutor and who write with the 

Writing Partner will have more positive changes in 

writing perceived self-efficacy than students who write 

with the Writing Partner but who did not prepare to 

tutor and students who write with the Works word 

processing program. 

5a. Students who prepare to tutor and who write with 

the Writing Partner will have more positive changes in 

their perceptions toward their classroom learning 

environment than students who write with the Writing 

Partner but who did not prepare to tutor and students 

who wrote with the Works word processing program. 
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2.6.2 Systemic Hypotheses 

In order to determine the systemic results, the 

following hypothesis was raised for the investigation: 

6. The learning environment in which the Writing 

Partner computer tool is used will be qualitatively 

different from the learning environment in which the 

Works word processing program is used. 

The inducement to mindfulness condition was also important to 

the systemic analysis. Therefore, the following hypothesis 

was raised in regards to the induced mindfulness condition: 

6a. The learning environment in which the Writing 

Partner computer program and the induced mindfulness 

condition is introduced will be qualitatively different 

from the learning environment in which the Writing 

Partner computer program with0ut the induced mindfulness 

condition and the learning environment in which the 

Works word processing program is used. 

2.7 SIGNIFICANCE OF THE STUDY 

This study went one step beyond previous studies that 

have examined the effects of writing with word processors on 

the attitudes and writing quality of novice writers. It 

empirically explored what can be made to happen when a 

computer tool for writing is designed, grounded in theories 

regarding procedural facilitation of the writing process, and 

explored to determine the extent to which its contribution of 

expert-like guidance leads to improved writing performance 
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within the zone of proximal development. This study also 

expanded on the research previously conducted where computer 

tools, designed to provide metacognitive-like guidance during 

a task, have resulted in improved performance in reading as 

well as writing (Salomon, Globerson & Guterman, 1989; 

Zellermeyer et al, 1991). This study examined improvements 

in writing perceived self-efficacy and writing attitudes as 

well as improvements in writing quality. Furthermore, the 

participants of the study, eighth grade composition students, 

presented a unique addition to the literature since most 

research on the effects of using word processing on the 

writing quality and attitudes of novice writers has been 

conducted with college and adult students. 

Lastly, while the study provided opportunities for 

expanding our knowledge of what can be made to happen, it 

also afforded opportunities for a preliminary understanding 

of the changes that occur within a classroom learning 

environment in which word processors to write as compared to 

a classroom learning environment where a computer tool that 

provided memory and procedural support throughout the writing 

process was used in addition. This resulted in building a 

more comprehensive picture of how the whole learning 

environment of a classroom is affected by an intervention. 
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Ninety four eighth grade composition students in an 

Amphitheater School District middle school located in Tucson, 

Arizona, participated in the study. The students comprised 

the entire first, second and third period classes of the 

cooperating teacher. They had been assigned to these classes 

according to the regular school procedure. Scores from the 

previous year's Iowa Test of Basic Skills (ITBS) and a 

pencil-and-paper composition writing task, holistically 

evaluated, were collected to determine group equivalency. 

The classes were randomly assigned to one of three 

experimental and control groups: a group that wrote two 

compositions using the computer tool, the Writing Partner 

(WP2) and where mindfulness was induced by informing students 

that they would be tutoring sixth grade students in writing 

using the WP2 (n=30) i a group that wrote their compositions 

using the computer tool without induced mindfulness (n=32) i 

and a control group using the Works word processing program 

only (n-32). All students were pretested and then posttested 

immediately after the termination of the intervention on 

writing attitudes, writing perceived self-efficacy, 

mindfulness and perceived environment. 

The purpose of this chapter is to describe (1) the 

participants of the study, (2) the computer tool (3) the 
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instruments, (4) the procedures in developing and 

ascertaining the reliability of the scoring guides, and (5) 

the procedures used in carrying out the study and in 

gathering the data. 

3.2 PARTICIPANTS 

Eighth grade composition students participated in the 

study. This age group (approximately 13-15 years of age) was 

considered appropriate to participate in this study based on 

a number of factors. Students of this age group were found 

to be already aware of, and many also used self-guiding 

metacognitions in reading (Kobasigawa, Ransom, & Holland, 

1980; Myers & Paris, 1978). However, while they were aware 

of and used self-guiding metacognitions in reading they did 

not spontaneously use them in the process of writing 

(Bereiter & Scardamalia, 1978). Consequently, when they were 

trained in writing-related metacognitions, their writing 

improved (Scardarnalia, Bereiter, & Stenbach, 1984; MacArthur, 

Schwartz & Graham, 1991). Furthermore, previous research 

using computer tools similar to the Writing Partner 2, the 

Reading Partner and the Writing Partner (Hebrew version) 

support the findings that training in metacognitive processes 

results in improved performance (Salomon, Globerson & 

Guterman, 1989; Zellermeyer et aI, 1991). 

Students utilizing the Reading Partner, a computer tool 

that provided a number of texts to the students along with 

strategy suggestions and metacognitive questions, were able 
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to reconstruct the reading strategies and metacognitive 

questions that were provided by the program, outperformed the 

other two groups (a group reading text on the computer and a 

group reading text on a computer arid provided with mUltiple 

choice content questions) on the reading comprehension 

posttest and on a delayed posttest in writing. Since 

partialing out metacognitive mastery erased the differences 

between the groups, the researchers concluded that 

internalization of the metacognitions provided by this 

computer tool caused the improvements (Salomon, Globerson & 

Guterman, 1989). The findings were similar when students 

wrote with the early, Hebrew version of the Writing Partner. 

Students who wrote with the Writing Partner (Hebrew 

version) and received unsolicited guidance produced 

significantly better compositions while using the program, 

the students expended more mental effort, had better mastery 

of writing-related metacognitions, and the quality of the 

posttest compositions was significantly higher. The 

researchers concluded that these findings were a consequence 

of internalization of metacognitions (Zellermayer et aI, 

1991) . 

The above findings suggested that this age group was an 

appropriate group to use in this study. They have the 

potential to be aware of and use metacognitive process during 

reading but do not necessarily use them during writing. When 

trained in the use of writing-related metacognitive 
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processes, their writing improves. In addition, a computer 

tool that provided metacognitive-like guidance during writing 

was shown to be an effective method of support for novice 

writers of this age group. 

Also, the computer tool that was utilized during the 

study, the Writing Partner 2, was designed in cooperation 

with the Amphitheater School District, and the teacher who 

participated in the study was a member of the development 

team for the computer tool. 

3.3 THE WRITING PARTNER COMPUTER TOOL 

While students in the control group wrote with the Works 

word processing program, students in the two experimental 

groups wrote compositions on a computer while being guided by 

a special computerized tool for writing. This computer 

writing tool, the Writing Partner 2, provides expert-like 

metacognitive guidance in the form of procedural facilitation 

to novice writers during the entire writing process, 

including planning, writing and revision. 

Based on these principles, composition with the WP2 

proceeds in five phases. Students begin with the planning 

stage. The program prompts them to chose an essay type 

(i.e., narrative, persuasive, expository), enter a topic, 

choose an audience type and essay mood, and enter up to five 

ideas which highlight the essay. Each step in the planning 

phase allows students to get help with ideas, examples, and 

tutorials for successful planning. In the brainstorming 
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stage, students develop their planning by keying in phrases 

and identifying a nKey Wordn in each. Students must then 

identify the nature of each Key Word (i.e., Is it a nmain 

event" in the story? A nconflict?" etc.) by attaching a 

descriptive icon to each one. Again, descriptive and 

isntructional help is available. Next, the outlining stage 

prompts the writer to organize the sto~"s Key Words into a 

coherent outline, providing examples and tutorial help if 

desired by the student. Fourth, the essay stage provides 

nContinuous Helpn by questioning the writer whenever one of 

the Key Words is entered into the text (i.e., What makes this 

character interesting? Have you provided some surprises? 

What would be an intersting twist of fate?) Additionally, 

the essay section provides a nSearch n menu, which allows 

students to review their planning, and an nI'm Stuckn menu, 

which provides help choosing words, making the plot coherent, 

and writing a conclusion, to mention a few. Finally, the 

revision stage, offers guidance, examples, and help improving 

composition nstructure n (paragraphing, flow, plot ideas, 

transitions, unnecessary information), ninterest" 

(characters, plot, climax, resolution, etc.), and "details" 

(asks revision-oriented questions about the Key Words) . 

Additionally, the nClever Questions n menu option prompts the 

writer through a set of essay-specific questions about mood, 

dialogue, clarity, and other aspects of the composition. 

Together these five Writing Partner stages operationalize the 
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guidance by providing principles hypothesized to create an 

appropriate zone of proximal development. 

Students were encouraged by their teacher and the 

researcher present in the class to take advantage of all the 

expert-like guidance provided by the Writing Partner. 

3.4 THE CURRICULUM 

Trainjng on the writing process was conducted by the 

classroom teacher. Group and individual activities were 

designed to provide models of and experiences with 

prewriting, writing and revision of narrative writing. The 

curriculum used was the same as that used during the pilot 

study for the WP2. 

In order to introduce the concept of brainstorming, one 

of the main components of the training, students engaged in a 

series of whole group and small group activities designed to 

provide experiences with idea generation. As an example, 

students were asked to generate a list of as many items as 

possible that fit the topic of "Flavors of Ice Cream". This 

led to a discussion of idea generation, how ideas stimulate 

other ideas, suspending judgment of ideas in order to 

encourage creativity or different ways of looking at things, 

as well as what to do when one runs out of ideas. After a 

review of the brainstorming session, students as a group used 

their brainstorming techniques to generate ideas for a "Yes 

or No" topic (i.e., Should students be allowed to leave 

campus for lunch?) . Students were required to conjure up a 
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topic, brainstorm ideas on the topic and develop supporting 

and concluding sentences from those ideas. They were then 

required to write a paragraph that would convince a reader 

who held an opposite opinion. Following this whole class 

activity, individual students selected their own "Yes or No" 

topic to write about. This paragraph was then used to 

practice revision. Students exchanged their paragraphs and 

reviewed their partner's paragraph based on revision criteria 

(e.g., Is there a topic sentence? Are there sentences that 

support the topic sentence? Transitions? Concluding 

sentences?). Students then received feedback from their 

partner and noted in two columns, one column the "I 

remembered" column (i.e., I remembered the topic sentence), 

the other column being the "I forgot" column (I forgot 

transitions), in order to reinforce the process. Since 

students were about to do narrative writing, they were then 

introduced to the elements of a narrative (e.g., narrator, 

setting, characters, conflict, triggering event, climax, 

resolution, and outcome) through a webbing activity and 

subsequently gained more familiarity with the elements of a 

narrative through reading a narrative text searching for 

examples of each element. "The gift of the Magi" by o. 

Henry is used as the example of choice throughout the 

narrative version of the Writing Partner; therefore, this 

story was used to provide the students with experience in 

identifying elements of a narrative as well as to familiarize 
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the students assigned to the computerized Writing Partner 

with a common foundation. Students, randomly assigned to 

small groups, were asked to recall the story and discuss 

where and how one or another of the story elements fit. The 

final activity of the training writing consisted of a 

fractured fairy tale utilizing all the prewriting, writing 

and revision strategies learned while using the Works word 

processing program. 

3.5 PROCEDURES 

The project took place during the fall of 1991 for a 

nine week period. Students were assigned to one of three 

participating classes according to the regular school 

procedure for class assignment. The classes were randomly 

assigned to either a control group or one of two experimental 

groups: the control class that used only word processors to 

write (n=32) i one experimental class that used a computer 

tool that provides unsolicited metacognitive guidance during 

composition writing and will be informed that they will be 

tutoring sixth grade students (n=30); and one experimental 

class that used the computer tool without induced 

mindfullness. 

In addition, the students in one of the experimental 

classes were told that they would tutor sixth grade students 

in the use of the Writing Partner. That is: after the pre

test measures had been taken, one of the experimental classes 

(the third period class) was randomly selected to receive the 
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induced mindfulness treatment. Subsequently, all the 

students in the third period class were told that they would 

later participate in the tutoring of sixth graders. These 

students were told that they would receive compensation for 

participating in the tutoring project at the end of the 

project (in the form of gift certificates to a local music 

store) as well as receive a lunch time pizza party every 

Friday during the three weeks they tutored students. These 

three factors: prepare to tutor, the pizza party and gift 

certificates as compensation, were used to motivate mindful 

interaction with the WP2 computer tool. Students in the 

second period class were not told of the tutoring. 

The initial 3 weeks of the study were used to 

familiarize the students with the Macintosh computer and to 

provide instruction on narrative writing. A total of three 

compositions were written using either the Works word 

processing program (control) or the WP2 program 

(experimental). The first composition, a fractured fairy 

tale was completed at the end of the third week, and was 

considered a training composition and not used in the study. 

After the training composition was completed students wrote 

individually, one computer per student in each of the 

classes, using the Works word processing program or the WP2 

for 6 weeks, 50 minutes per day for at least 4 days per week 

for a total of 20 hours. Two compositions written with the 

computer were collected. The students chose their own topic 
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to write on for the first composition. This 'choice' 

composition was collected after the sixth week of the study. 

The second composition was written based on a story prompt 

provided by the teacher. This composition was collected 

after the ninth week of the study but before the posttesting. 

Both compositions were written as part of the regular 

classroom activity and were written with either the Works 

word processing program (control) or the WP2 (experimental). 

After the initial three week training period and prior 

to the students writing with computers, the students were 

pretested on writing (pencil-and paper), writing attitudes, 

writing perceived self efficacy, mindfulness and perceived 

environment. 

Two researchers visited the classes and conducted the 

administration of the questionnaires and collection of the 

writing sample. The pencil-and-paper writing sample was 

collected on a different day within the same week as the 

questionnaires in order to limit the amount of time needed 

for students to fill out questionnaires or write to 

approximately 50 minutes. This was done to ensure that the 

students were able to concentrate on each task without 

becoming bored or fatigued thus further ensuring that the 

students would put their best effort into completing the 

writing sample and questionnaires. Students in each class 

were told that the questionnaires and writing samples were 

being collected as part of a study on writing and thinking. 
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Students were told that there were no right answers, only 

honest ones, when responding to the questionnaires and were 

instructed to raise their hands if they required any 

assistance. The researcher8 and the classroom teacher 

remained in the classroom while the students wrote or 

answered questionnaires to answer questions and encourage 

students to give their best effort. The students were 

posttested on the same measures and in the same manner 

following the completion of the study. 

3.6 MEASURES 

3.6.1 Writing Quality 

After the completion of the training in writing and 

usage of the Writing Partner and prior to the beginning of 

the study, students were asked to write a composition by 

paper and pen using a writing prompt provided by the 

researcher. This process was repeated at the end of the 

study. Students had 50 minutes to write. Both of these 

compositions were assessed holistically (see Appendix A for 

writing prompts) . 

Pretest writing samples were collected a week before the 

beginning of the writing experiment. Posttest writing 

samples were collected the week after the study is completed. 

Both pretest and post test writing samples were written with 

pencil-and-paper during a single fifty minute class period. 

In addition, two compositions written either with the Works 

word processing program (control) or the Writing Partner 2 
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(experimental) were collected, one after the sixth week of 

the study, the other at the end of the ninth week. The 

pretest and post test hand written writing samples were 

assessed together as were the two computer generated 

compositions. Each set of compositions (the pencil-and-paper 

set and the computer set) were collectively assessed by 5 

trained raters who were unaware of group assignments, the 

time when the compositions were written or the nature of the 

study. The pretest writing sample was used to assess the 

initial writing quality of the students and to determine 

group equivalency. 

Assessment of all of the compositions was according to a 

holistic, 5- point scale, 1 being the lowest possible score, 

5 being most positive. Each composition was evaluated on 

seven components of narrative writing, all of which are 

included in the support provided by the Writing Partner 2 

computer tool. The seven areas were plot, character, mood, 

setting and time, dialogue, and language. Each composition 

was given an overall score. Only the overall score was used 

for this present study. No compositions were scored until 

after the completion of the project. 

The initial training for the raters began with an 

introduction to the composition evaluation rubric (see 

Appendix B for complete rubric). After the initial review, 

the raters were asked to score photocopies of ten pencil-and

paper compositions so that the degree of consensus on each 



69 

component could be determined. After discussion of 

discrepancies between raters a further five photocopies of 

compositions were assessed by the raters in order to 

determine reliabilities. The original pretest and posttest 

pencil-and-paper writing samples would then be randomly 

distributed to the raters to be evaluated and returned within 

a week of the training sessions. The originals of the 

fifteen compositions used for training purposes were also 

part of this random distribution. Once the p8ncil-and-paper 

compositions were returned the same raters participated in a 

review session on the rubric, reliabilities were determined 

and the computer compositions were randomly distributed to 

the raters to be returned within a week of the review 

session. The same rubric was used to evaluate both the 

pencil-and-paper compositions and the computer generated 

compositions. The interrator reliability for the pencil-and

paper compositions was alpha = .92. The interrater 

reliability for the computer compositions was alph = .98. 

3.6.2 Questionnaires 

Pretest and posttest questionnaire data were collected 

on perceived self-efficacy, attitudes, mindfulness and 

perceived environment in order to determine the extent to 

which change in perceived self-efficacy, attitudes, and 

perceived environment had occurred due to interaction with 

the computerized Writing Partner. The amount of 

internalization of the metacognitive guidance provided by the 
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Writing Partner computer tool was determined by students' 

responses to an opened ended question in which they were 

required to give advice to a student who had problems 

writing. 

3.6.2.1 Attitude 

The writing attitude questionnaire was constructed with 

14 items rated on a 4 point scale, 4 being the most positive 

score. The purpose of this questionnaire was to determine 

student attitudes toward writing, in and outside the 

classroom. The reliabilities for this questionnaire were .92 

(Pretest) and .94 (Posttest). An example of the Attitude 

questionnaire follows (see Appendix C for complete 

questionnaire) . 

Example: 

How much do you like to write? 

I-------------I-------------I-------------I-------------I 

a lot some not so much not at all 

Based on a factor analysis of the questionnaire, the 

first factor, liking of writing, was used for the purposes of 

the present study and accounted for 23 percent of the 

variance. 

3.6.2.2 Perceived Self Efficacy 

The perceived self-efficacy (PSE) questionnaire, 

addressing the areas of computers and writing, consists of 15 

items rated on a 5 point scale, 5 being the most positive 

score. The purpose of this questionnaire was to determine 
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each student's perception of efficacy regarding writing and 

computers. Students were asked to respond to questions on 

writing and on using computers and were given five answers to 

choose from. The reliabilities for this questionnaire were 

.91 (Pretest) and .94 (Posttest). An example of a perceived 

self-efficacy question is provided below (see Appendix C for 

complete questionnaire) . 

Example: 

To what extent could you write a really good story? 

1-----------1-----------1-----------1-----------1-----------1 
I could I could I could I could I could not 

do it do it with do it do it with do it 
easily difficulty easily difficulty 

on my own on my own with help with help 

Based on a factor analysis of the questionnaire, the 

first factor, writing perceived self-efficacy, was used for 

the purposes of the present study and accounted for 45 

percent of the variance. 

3.6.2.3 Mindfulness 

The mindfulness questionnaire consisted of 30 items 

rated on a 5 point scale, 5 being the most positive score. 

This questionnaire was used to determine the quality of 

mindfulness, or how much students like to think or be engaged 

in and seek out intellectually challenging tasks. The 

reliabilities for this questionnaire were .85 (Pretest) and 

.87 (Posttest). An example of the mindfulness questionnaire 

is provided below (see Appendix C for complete 

questionnaire) . 
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Example: 

Thinking is not my idea of fun. 

1 _______ 1 ________ 1 _______ 1 _______ 1 ________ 1 

fully agree totally disagree 

Based on a factor analysis of the questionnaire, the 

first factor, prefers to think, was used for the purposes of 

the present study and accounted for 27 percent of the 

variance. 

3.6.2.4 Perceived Environment 

The perceived environment questionnaire consisted of 25 

items rated on a 5 point scale, 5 being the most positive 

score. This questionnaire was used to determine student 

perceptions of their classroom learning environment. The 

reliabilities for this questionnaire were .80 (Pretest) and 

.96 (Posttest) .An example of the perceived environment 

questionnaire is provided below (see Appendix C for complete 

questionnaire) 

Example: 

The things we do in this class are intellectually demanding. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

This questionnaire was divided into six variables based 

on the content of the question. All six variables were used 

in the present study. The six variables are: sense of 

control, classroom atmosphere, student/student interactions, 
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teacher/student interactions, teacher behavior, and task and 

activities. 

3.6.3 Internalization of Metacognitive Guidance 

Internalization of the metacognitive guidance provided 

by the Writing Partner was determined by the students' 

responses to the following question: 

Imagine you are sitting nex~ to a friend who has to 

write an essay about a topic that really excites 

him/her. However, your friend has great difficulty 

writing essays. Your friend wants some help from you. 

What kind of advice would you give him/her? 

The responses were categorized as to the amount of 

metacognitive and cognitive advice in order to determine 

change in the type of advice the students offered. 

3~6.4 Observations and Interviews-

Classroom observations and interviews were conducted in 

order to gain a richer understanding of the students' use of 

the computer as part of their regular writing curriculum. Of 

specific interest was the cognitive partnership formed 

between student and computer and the effects of such a 

partnership on the classroom learning environments. 

3.6.4.1 Observations 

Classroom observations provided a key component to the 

multidimensional nature of the study in that they fulfilled 

an important and integral function with regards to 

ethnographic data, that is, the observation data assisted in 
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understanding the relationship between what people say and 

what they actually do (Spradley, 1979). Whenever possible 

conversations between students, students and teacher, 

students and researcher, and teacher and researcher were 

written down verbatim. However, this was not always 

possible. Therefore, the contents from such conversations 

were included in the field notes when conversations could not 

be written down verbatim. In this way insights and 

information concerning the teacher's and students' perception 

of their environment was directly provided by the students 

and teacher. 

Each classroom was observed on a regular basis, at least 

two to three times a week. Fieldnotes were written on-site 

and then expanded fieldnotes created from them. Each 

observer summarized what was observed and wrote expanded 

fieldnotes within 48 hours, thereby assuring the 

recollections provided in the expanded fieldnotes were fresh 

and reasonably undistorted over time. 

There were a number of key dynamics within these 

classrooms that were the focus of the observations and they 

corresponded with the issues addressed in the perceived 

environment questionnaire. 

Teacher directed/student directed 

1. What philosophy and (social) system of instruction is In 

place in this classroom? 

A. How do we know? (What data define this?) 
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B. How does this affect the use of the Writing 

Partner? 

C. What are the students' roles and who defines them? 

D. Are there behavioral problems? What forms do they 

take? 

Teacher/student interaction 

1. What is the teacher's role in student's writing on 

computer? 

A. How lS this role different from non

computerized classes? 

B. How is this role different for the Writing 

Partner and the word processing class? 

C. Who initiates? How often? When? What lS the form 

of the initiation? 

2. How do the students perceive the teacher's role in the 

student's writing on computer? 

Student/computer interaction 

1. Do students read documentation or just skip through the 

screens? 

2. Do students use menus or the help feature? 

3. Responses to the program in general (talking to machine, 

thinking aloud, etc.) 

Student/student interaction 

1. Responses to program aimed at neighbor (critical 

comments, program clarification, informal conversations 

not related to programs, etc.). 
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Researcher/student interaction 

1. What observable impact(if any)? 

A. Do students rely on or ignore the researcher? 

Researcher/teacher interaction 

1. Discussions about program, teaching, curriculum, etc. 

2. Conversations about students' backgrounds, writing and 

interests. 

Learning environment 

1. Perceived imposing (e.g., of standard operating 

procedures) vs. consulting-like behavior. 

2. Perceived amount of relevant help given by teacher. 

3. Emphasis on administration and discipline vs. emphasis 

on substance. 

4. Teacher directed. 

5. Aloofness (or remoteness) vs. warmth of teacher's 

handling of students. 

6. Extent of individual attention to students. 

7. Amount of student-student interaction. 

8. Relative importance of grades vs. genuine achievements. 

9. Extent to which students' suggestions can make a 

difference in how the class is conducted. 

10. Overall feeling of freedom of choice and control. 

11. Extent students are on task. 

12. Overall appreciation of the activities. 
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3.6.4.2 Interviews 

Randomly selected students from each of the three groups 

were interviewed. Interviews were used to determine how the 

students interpreted their use of the Works computer program 

or the Writing Partner to write. TWo interviews of the same 

students were conducted. The first interview took place 

during the third week that the students use the Works or 

Writing Partner program to write, the second interview took 

place after the completion of the study. In this way, 

changes in attitude toward the Writing Partner program (or 

towards writing with a computer in general) could be 

determined once students had a sufficient amount of time to 

become familiar with its use. Thus changes in their 

attitudes toward their writing abilities and the classroom 

environment were gauged separately from the initial 

difficulties of learning how to use the programs. The general 

questions that were asked follow. 

The following are the interview questions used in the 

present study. 

1. Do you enjoy story writing? Why/why not? 

2. What do you think about writing with the WP2 (Works) on 

the computer? Why? 

3. Do you enjoy writing with the WP2 (Works)? Why/why not? 

4. What do you like best about the WP2 (Works)? 

5. What do you like least about the WP2 (Works)? 
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6. How does your writing with the WP2 (Works) compare with 

writing using pencil-and-paper? 

7. Do you find it helpful to use all the WP2 (Works) 

features? Which ones do you use? Not use? Why/why not? 

(for the WP2 students, mention some of the following 

specifically if students fail to bring them up: 

brainstorming, outlining, planning, I'm Stuck menu, key 

words.) 

8. Was it difficult or easy to learn to use the WP2 (Works) 

for your writing? Why/why not? 

9. What do you think is the best thing about writing with 

the program? The worst thing? 

10. (For the WP2 students) How much do you use the help 

menu? (If they don't use the help menu, Why not?) When do 

you use it? How is ·it helpful to you? 

11. Do you ever use a computer at home? For what purposes? 

How often? Whose computer is it? 

12. If you could use the WP2 (Works) at home, would you use 

it for your school work? Other purposes? Why/why not? 

13. Do you feel your writing of narratives is/will be 

improved by using the WP2 (Works)? Why/why not? (if yes, 

How?) 

14. How do you think the WP2 (Works) affects your control 

over your writing? 

15. Do you feel more or less creative in narrative writing 

with the WP2 (Works)? Explain. 
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16. (For students who prepare to tutor) How do you feel 

about being a tutor for other students on the WP2? 

17. What kinds of interactions do you have with other 

students when you are writing with the WP2 (Works)? The 

teacher? 

18. Do you think your friends/classmates like or dislike 

using the WP2 (Works) to write stories? Why/why not? 

This list of questions was not exhaustive. As in all 

interviews, if the students brought up points related to the 

larger research questions in their responses, the interviewer 

attempted to pursue those points. Specifically, any student 

comments that addressed the areas of attitude (writing 

attitudes or attitudes toward their classroom environment), 

perceived self-efficacy (writing perceived self-efficacy, 

computer perceived self-efficacy or perceived self-efficacy 

in regards to their classroom environment), mindfulness, or 

perceived environment, prompted the interviewer to seek 

further information. 

3.6.5 Procedures for Data Analysis 

3.6.5.1 Analytic Analyses 

In order to determine initial group comparability, one

way ANOVAs was performed on pretest essay quality and verbal 

ITBS score. 

In order to determine if students who wrote with the 

Writing Partner computer tool have better writing performance 



than students who wrote with the Works word processing 

program, a one-way ANOVA (group by writing quality) was 

performed on both computer generated essays. 

In order to determine if student who wrote in 

partnership with the Writing Partner had better writing 

performance in the absence of the tool than students who 

wrote with the Works word processing program, a one-way ANOVA 

(group by writing quality) was performed on the posttest, 

pencil-and-paper essay. 

In order to determine if students who wrote with the 

Writing Partner had more positive changes in attitudes and 

perceived self-efficacy than students who wrote with only 

word processors, a two-way ANOVA (group by repeated measure) 

was performed on the attitude and perceived self-efficacy 

measures. 

In order to determine if students who prepared to tutor 

became more mindfully engaged and therefore had better 

writing performance when writing with the Writing Partner 

computer tool and in the absence of the Writing Partner 

computer than students who used the Works word processing 

program to write or students who used the Writing Partner 

computer tool without induced mindfulness to write, a one-way 

ANOVA (group by writing quality) was performed on both the 

computer generated essays and the posttest, pencil-and-paper 

essay. 
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3.6.5.2 Systemic Analyses 

In order to determine whether the learning environment 

of the Writing Partner was qualitatively different from that 

of the Works word processing group, multidimensional scaling 

(MDS) was utilized to analyze the data systemically. 
I 

MDS converts correlations into distances. Higher 

correlations between variables results in shorter distances 

between variables. The position of each variable in the 

resulting configuration is based on the position of all other 

variables. Although it may not always be the case, removal 

or addition of one variable can alter the total configuration 

of relations among the variables. By utilizing multi-

dimensional scaling and smallest space analysis, we can 

examine the initial relationships among the variables and the 

changes in their interrelations. Perceived self-efficacy, 

~ttitudes, mindfulness, perceived environment, ITBS and 

writing quality scores will be the data used in this 

analysis. 

A pre-test MDS map was generated for each group (control 

group, experimental group without induced mindfulness and 

experimental group with induced mindfulness) in order to 

determine the initial group configurations. Variables for 

writing quality, ITBS, writing attitudes, writing perceived 

self-efficacy, mindfulness and perceived environment were 

entered into the analysis. New maps were generated using the 

posttest scores on the same variables as the pretest in order 
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to determine changes in the configurations. Based on the 

findings from the pilot study, the pretest and posttest 

configurations of variables on the MDS map were expected to 

be similar for the control group, the pretest and post test 

configurations for the two experimental groups were expected 

to be different, not only different from the control group 

but also different from each other. 

3.6.5.3 Qualitative Analyses 

In addition to the statistical testing, qualitative 

analysis was performed on the interview data. A domain 

analysis was performed in order to isolate fundamental units 

of cuJtural knowledge, that is, to discover how the 

participants in the study defined their computer writing 

experience. A domain is a symbolic category that includes 

other categories. For example, tree is a category that 

includes other categories (e.g., ash, redwood, palo verde, 

etc.) or writing is a category that includes other categories 

(e.g., narrative, expository, descriptive, etc.). It was 

important to determine domains because it allowed us to grasp 

the point of view of the 'native', in this case, the point of 

view of the students using the Works computer program or 

Writing Partner to write in their composition class. Also, 

though each student was theoretically experiencing the same 

event, domain analysis afforded an opportunity to learn how 

an event was interpreted by each participant, thereby 



illuminating similarities (or dissimilarities) of 

interpretation of a particular event or experience. 
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Domains are expressed through semantic relationships. 

Spradley (1979, pg. 111) proposes nine universal semantic 

relationships (See TABLE 1 ). However, in addition to the 

universal semantic relationships there are sometimes, as 

Spradley refers to them, ninformant-expressed semantic 

relationshipsn, where the semantic relationships expressed by 

the informant lose their meaning when forced to fit into one 

of the universal semantic relationships. It is for this 

reason Spradley states that, "By keeping in mind a basic list 

of universal relationships and by searching for informant

expressed relationships, the ethnographer can find a doorway 

into the system of meaning of another culture n , (Spradley, 

1979, pg. 112, italics in the original) . 

Using the concepts of universal and informant-expressed 

semantic relationships, I attempted to discover how the 

participants of this study defined their computer writing 

experience by doing a domain analysis for interviews and 

providing examples from the observation data that clarify the 

domains. 
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TABLE 1 

Spradley's Universal Semantic Relationships 

Semantic Relati:>nship Example 
X is a kind of Y 

"The word processor is a kind 
Strict inclusion of writinq tool." 

X is a place in Y, X is a 
part of Y 

"The help menu is a part of 
Spatial the Writinq Partner proqram" 

X is a result of Y, X is a 
cause of Y 

"Writing with the Writing 
Partner helps me improve my 

Cause-effect writing" 
X is a reason for doing Y 

"I use the spellchecker to 
Rationale find spelling errors." 

X is a place for doing Y 

"My 90mposition class is a 
Location for action place to learn to write." 

X is used for Y 

"The word processor is used 
Function for writinq." 

X is a way to Y 

"Using the Writing Partner is 
a way to become a better 

Means-end writer." 
X is a step(stage) in Y 

"Choosing icons for keywords 
1S a step in the Writing 

Sequence Partner proqram." 
X is an attribute 
(characteristic) of Y 

Attribution "The Writing Partner provides 
plenty of writinq help." 
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This chapter presents the findings of the study. The 

results from the analytic analysis, writing quality and 

questionnaire analysis, will be presented, addressing whether 

or not the corresponding hypotheses were supported by the 

results. Next, the chapter presents the findings from the 

systemic analysis, multidimensional scaling (MDS), focusing 

on the emerging patterns of relationships within the MDS 

configurations addressing whether or not the corresponding 

hypotheses were supported by the results. Then, the chapter 

presents the findings from the student interviews and 

classroom observations examining students perceptions of 

their classroom computer writing experiences and the observed 

uses. 

4.2 ANALYTIC RESULTS 

4.2.1 Initial Differences 

Initial group comparability was determined by performing 

a one-way ANOVA on the pretest measures essay writing and 

ITBS vocabulary, writing attitudes, writing perceived self

efficacy, mindfulness. The pretest analysis yielded no 

significant differences among the groups for either initial 

writing quality: F (2,91) = .73, p<.4843, or for the general 

ability measure (ITBS vocabulary): F (2,91) = .94, p<.3927 



86 

(See Appendix C for the means and standard deviations of all 

the studies variables). 

4.2.2 

Tool 

Writing Quality: Effects With the Computer 

Hypothesis 1 predicted that the students who wrote in 

partnership with the Writing Partner would have better 

writing performance while writing with the program than 

students who wrote with the Works word processing program. 

Two essays written using a word processing program or the 

writing Partner were collected. The first essay was 

collected at week 3 of the students writing with computers, 

the second essay was collected at the end of the project but 

prior to the hand written posttest. An analysis of variance 

was performed on each of the computer essays. The results of 

ANOVA showed that there were no significant differences 

between the Writing Partner group and the Works group on 

writing quality for computer essay 1, F (1,92) = .29; or for 

computer essay 2: F (1,92) = 1.66 (See TABLE 2). 
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TABLE 2 

ANOVA: Computer Essay 1 and 2 

Works and Total WP2 Groups 

Works Total WP2 
(n=32) (n=62) 

Computer Essay 
1 

Mean 3.20 3.10 
SD .89 .89 

Computer Essav 
2 

Mean 2.81 3.10 
SD 1. 06 .99 

df Sum of Mean F P-Value 
sguare Sguare 

Computer 
Essay 1 1 .23 .23 .29 .5933 

92 73.28 .80 
df Sum of Mean F P-Value 

sguare sguare 

Computer 
Essay 2 1 1. 71 1. 71 1. 66 .20 

92 94.29 1. 02 
Total WP2 = All students who used the Writing Partner 

Hypothesis 1a predicted that students in the WP2 IM 

group would have better writing performance than students who 

wrote with the Writing Partner and the students who wrote 

with the Works word processing program. An analysis of 

variance was performed on each of the computer essays. 

Again, the results of ANOVA showed that there were no 

significant differences between the groups on computer essay 
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1, F (2,91) = .15; or for computer essay 2: F (2,91) = 1.36 

(See TABLE 3). 

Though no mindfulness measure was collected at the time 

of the first computer essay, both the pretest and posttest 

mindfulness level were used to determine the role of 

mindfulness. In the case of the second computer essay, the 

posttest mindfulness level was used. A two-way ANOVA (group 

by mindfulness level) was performed. In the case of the 

first computer essay, no significant differences were found 

by pretest mindfulness level, F (1, 88) = .97, or by 

interaction, F (2, 88) = 1.01. and not significant 

differences were found by posttest mindfulness level, F (1, 

88) = .43, or by interaction, F (2, 88) = .28. For the 

second computer essay the posttest mindfulness level was 

used. Since that measure was collected within a week of the 

completion of the second computer essay it seemed the most 

appropriate measure to use since no mindfulness measure was 

collected at the time the second computer essay was written. 

As was also true with the first computer essay, no 

significant differences were found by posttest mindfulness 

level, F (1, 88) .43, or by interaction, F (2, 88) = .03 (See 

TABLE 3). 
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ANOVA: computer Essay 1 and 2 

Works, WP2 and WP2 IM Groups 

Computer Essay 
1 

Mean 
SD 

Computer Essay 
2 

Computer 
Essay 1 

Computer 
Essay 2 

Mean 
SD 

vJorks 
(n=32) 

3.20 
.89 

2.81 
1. 06 
df 

2 

91 
df 

2 

91 

WP2 
(n=32) 

3.11 
.89' 

2.97 
1. 23 

Sum of 
square 

.24 

73.26 
Sum of 
square 

2.79 

93.21 
WP2 = Writing Partner group without the 
WP2 IM = Writing Partner group with the 

WP2 IM 
(n=30) 

3.08 
.91 

3.23 
.63 

Mean 
square 

.12 

.81 
Mean 

square 

1. 39 

1. 02 

F 

.15 

F 

1. 36 

induced mindfulness 
induced mindfulness 

89 

P-Value 

.86 

P-Value 

.26 

condition; 
condition 

There was some indication from the correlation data that 

an aptitude treatment interaction had taken place. Computer 

essay 1 correlated with general ability .21 (n.s.) for the 

Works group and .33 (p <.01) for the Writing Partner group. 

When the writing Partner group was broken down into its 

subgroups, computer essay 1 correlated with general ability 

.45 (p<.Ol) for the Writing Partner group and .18 (n.s.) for 
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the WP2 1M group. The differences between the correlations 

were not significant; however, the direction of the 

correlations suggests that those students with the higher 

initial ability benefited most in Writing Partner group, 

while students who used the Works word processing program to 

write and those who used the Writing Partner to write but 

with the induced mindfulness condition benefited regardless 

of their general ability (See TABLE 6) . 

The correlation between initial writing ability and 

computer essay 1 was -.05 (n.s.) for the Works group and .11 

(n.s.) for the Writing Partner group. when the Writing 

Partner group was broken down into subgroups, computer essay 

2 correlated with initial writing quality -.02 (n.s.) for the 

Writing Partner group and .25 (n.s.) for the WP2 1M group. 

The differences between the correlations were not 

significant; however, the directions of the correlations 

indicated that students with the initially better writing 

quality benefited most from the Writing Partner with the 

induced mindfelness condition while students in the works and 

Writing Partner groups seemed to benefit regardless of their 

initial writing quality (See TABLE 6). 

In order to control for the effect of general ability 

and initial writing quality on computer essay 1, an analysis 

of covariance was performed. The results of ANCOVA showed no 

significant differences due to the Writing Partner treatment, 

F (1,90) = .405, nor were there any significant differences 



due to the Writing Partner with induced mindfulness 

treatment, F (2,89) = .223. 
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As with computer essay 1, there was some indication from 

the correlation data that an aptitude treatment interaction 

had taken place with regards to computer essay 2. Computer 

essay 2 correlated with general ability .41 (p<.OS) for the 

Works group and .33 (p <.01) for the Writing Partner group. 

When the Writing Partner group was broken down into its 

subgroups, computer essay 2 correlated with general ability 

.37 (p<.05) for the Writing Partner group and .38 (p<.05) for 

the WP2 1M group. The correlation between initial ability 

and the writing quality of computer essay 2 was significant 

for all groups. In the case of computer essay 2, students 

who had the higher general ability benefited, regardless of 

group assignment (See TABLE 6). 

The correlation between initial writing ability and 

computer essay 2 was .03 (n.s.) for the Works group and .06 

(n.s.) for the Writing Partner group. When the writing 

Partner group was examined by subgroups, computer essay 2 

correlated with initial writing quality -.10 (n.s.) for the 

Writing Partner group and .35 (n.s.) for the WP2 1M group. 

The differences between the correlations were not 

significant; however, the direction of the correlations was 

much the same as between computer essay 1 and initial writing 

quality, that is, the direction of the correlations indicated 

that students with the initially better writing quality 
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benefited most from the Writing Partner with the induced 

mindfulness condition while initial writing ability was not a 

factor in writing quality for computer essay 2 for students 

in the Works and Writing Partner groups (See TABLE 6). 

In order to control for the effect of general ability 

and initial writing quality on the writing quality of 

computer essay 2, an analysis of covariance was performed. 

The results of ANCOVA showed no significant differences due 

to the Writing Partner treatment, F (1,90) = 1.55, nor were 

there any significant differences due to the Writing Partner 

with induced mindfulness treatment, F (2,89) = 2.10. 

As a result of the ANOVA and ANCOVA analysis, the 

hypothesis that students who wrote with the Writing Partner 

would have better writing performance while writing with the 

program than student~ who wrote with the Works word 

processing program was not supported by the data. In 

addition, the hypothesis that sLudents who wrote with the 

Writing Partner and had the induced mindful treatment would 

have better writing performance than students who wrote with 

the Writing Partner and those students who wrote with the 

Works word processing program was also not supported by the 

data. 

4.2.3 Writing Quality: Effects Of The Computer Tool 

Hypothesis 2 predicted that the students who wrote in 

partnership with the Writing Partner would internalize the 

guidafice provided by the computer tool and therefore have 
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better writing performance in the absence of the tool as 

compared with students who wrote with the Works word 

processing program. An analysis of variance was performed on 

posttest writing quality. The results of ANOVA showed that 

there were no significant differences between the Writing 

Partner group and the Works group, F (1,92) = .13 (See TABLE 

4) • 

Post test 
Writing 
Quality 

ANOVA: 
Posttest 
Writing 
Quality 

TABLE 4 

ANOVA: Posttest writing Quality 

Mean 
SD 

Works and Total WP2 Groups 

Works 
(n=32) 

2.03 
.59 

df 

1 

92 

Total WP2 
(n=62) 

2.09 
.73 

Sum of Mean 
square Square 

.06 .06 

43.52 .47 

F 

.13 

Total WP2 = All students who used the Writing Partner 

P-Value 

.7196 

Hypothesis 2a predicted that students in the WP2 1M 

group would internalize the guidance provided by the computer 

tool and therefore have better writing performance in the 

absence of the tool as compared with students who wrote with 

the Works word processing program and students who wrote with 

the Writing Partner computer tool but without the induced 

mindfulness condition. An analysis of variance was 
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performed. The results of ANOVA showed significant 

difference between the groups, F (2,91) = 3.27, p<.04 (See 

TABLE 8). A Scheffe test showed that the WP2 IM had better 

wri ting qualit.y than the WP2 group t (60) = 2.405, p< .02 but 

not the Works group. 

Here especially it is important to determine the role of 

mindfulness in these results. A two-way ANOVA (group by 

posttest mindfulness level) was performed. However, much 

like the findings of no difference when mindfulness was 

considered for both the computer generated essays, for the 

posttest essay no significant differences between groups by 

mindfulness level, F (I, 88) = 2.41, or by interaction, F (2, 

88) = .03, were found (See TABLE 5). 
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TABLE 5 

ANOVA: Posttest writing Quality 

Works I WP2 and WP2 IM Groups 

Works WP2 WP2 IM 
(n=32) (n=32) (n=30) 

Posttest 
Writing 
Quality 

Mean 2.03 1. 88 2.31 
SD .59 .66 .75 

df Sum of Mean F P-Value 
sguare sguare 

ANOVA: 2 2.92 1. 46 3.27 .0425 
Posttest 
Writing 
Quality 91 40.66 .45 
WP2 = Writing Partner group without the induced mindfulness condition; 
WP2 IM = Writing Partner group with the induced mindfulness condition 

As with the computer essays, there was some indication 

from the correlation data that an aptitude treatment 

interaction had taken place. Posttest Writing Quality 

correlated with general ability .17 (n.s.) for the works 

group and .21 (n.s.) for the Writing Partner group. When the 

Writing Partner group was broken down into it subgroups, 

computer essay 2 correlated with general ability .07 (n.s.) 

for the Writing Partner group and .51 (p<.Ol) for the WP2 IM 

group. The differences between the correlations are not 

significant; however, their direction suggests that the 

Writing Partner with induced mindfulness treatment benefited 

mainly those students with higher general ability, while 

general ability was less of a factor in regards to writing 
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improveQent with the Works and Writing Partner groups (See 

TABLE 6). 

The correlation between initial writing ability and 

posttest writing quality was .22 (n.s.) for the Works group 

and .18 (n.s.) for the total Writing Partner group. When the 

Writing Partner group was examined by subgroups, computer 

essay 2 correlated with initial writing quality .26 (n.s.) 

for the~Writing Partner group and .05 (n.s.) for the WP2 IM 

group. The differences between the correlations were not 

significant; however, the direction of the correlation 

indicates the possibility of an aptitude treatment 

interaction. Students in each group appeared to improve in 

writing quality regardless of their initial writing quality 

(See TABLE 6). 
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TABLE 6 

Intercorrelations Among the writing Quality and 

General Ability Variables Separately for Each Group 

2 3 4 5 

1. ITBSV (ability) 
Works .18 .21 .41* .17 
Total WP2 .05 .33** .33** .21 

WP2 .09 .45* .37* .07 
WP2 1M .07 .18 .38* .51** 

2. Pretest Writing 
Quality 

Works -.05 .03 .22 
Total WP2 .11 .06 .18 

WP2 wlo 1M -.02 -.10 .26 
WP2 1M .35 .35 .05 

3. Computer Essay 1 
Works .33 .36* 
Total WP2 .27* .20 

WP2 wlo 1M .40* .25 
WP2 1M .08 .17 

4. Computer Essay 2 
Works .32 
Total WP2 .31* 

WP2 wlo 1M .34 
WP2 1M .24 

5. Posttest Writing 
Quality 

works 
Total WP2 

WP2 wlo 1M 
WP2 1M 

NOTE: Works (n=32); Total WP2 = All students who used the Writing 
Partner (n=62); WP2 = Writing Partner without the induced mindfulness 
group (n=32); WP2 IM = Writing Partner with the induced mindfulness 
group (n=30); *p<.05; **P<.OI. 

In order to control for the effect of general ability 

and initial writing quality on posttest writing quality, an 

analysis of covariance was performed. The results of ANCOVA 
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showed no significant differences due to the Writing Partner 

treatment, F (1,90) = .138. However, ANCOVA yielded a 

significant differences, F (2,89) = 3.667, p<.03, due to the 

Writing Partner with induced mindfulness treatment. 

As a result of the AN OVA and ANCOVA analysis, the 

hypothesis that students in the Writing Partner group would 

internalize the guidance provided by the computer tool and 

therefore have better writing performance in the absence of 

the tool as compared with students who wrote with the Works 

word processing program was not supported by the data. 

However, there was some evidence that the hypothesis that 

students in the wp2 IM group would internalize the guidance 

provided by the computer tool and therefore have better 

writing performance in the absence of the tool than students 

who wrote with the writing Partner and those students who 

wrote with the Works word processing program was supported by 

the data. However, it was only the differences between the 

two Writing Partner groups that were significant although the 

writing quality mean of the WP2 IM group was higher than both 

the WP2 and the works group. 

4.3 QUESTIONNAIRE RESULTS 

4 . 3 . 1 Writing Attitudes 

Hypothesis 3a predicted that students who wrote with the 

Writing Partner computer tool would improve in their writing 

attitudes more than students who wrote with the Works word 

processing program. A two (group) x two {writing attitude 
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pretest and posttest) repeated measures analysis of variance 

was performed. The ANOVA failed to yield significant 

differences by group, F (1,91) = .25; repeated measure, F 

(1,91) = .00; or interaction, F (1,91) = .14. Therefore, 

this hypothesis was not supported by the data (See TABLE 7) . 

TABLE 7 

Repeated Measure ANOVA: Attitudes Toward Writing 

Works and Total WP2 Groups 

Pretest 
Like Writing 

Mean 
SD 

Post test 
Like Writing 

Mean 
SD 

Group 

Repeated 
Measure 

Group x 
Repeated 
Measure 

Works 
(n=32) 

24.81 
4.71 

25.01 
5.04 
df 

1 

92 

1 

1 

92 
Total WP2 = All students who 

Total WP2 
(n=62) 

25.50 
5.26 

25.36 
5.48 

Sum of Mean 
square Square 

11. 47 11. 47 

4202.66 45.68 

.03 .03 

1.17 1.17 

791. 73 8.61 
used the Writing Partner 

F P-Value 

.25 .6175 

.00 .9559 

.14 .7136 
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Hypothesis 3b predicted that students who used the 

writing Partner to write and had the induced mindfulness 

condition would improve in their writing attitudes more than 

students who wrote with the Works word processing program or 

the Writing Partner computer without the induced mindfulness 

condition. A 3 (group) by 2 (writing attitude pretest and 

posttest) repeated measure analysis of variance was 

performed. No significant differences were found by group F 

(2,91) = 1.77; repeated measure, F (2,91) = .00; or 

interaction, F (2,91) = .11. Therefore, this hypothesis was 

not supported by the data (See TABLE 8) . 
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TABLE 8 

Repeated Measure ANOVA: Attitudes Toward Writing 

Pretest 
Like Writing 

Mean 
SD 

Posttest 
Like Writing 

Mean 
SD 

Group 

Repeated 
M.easure 

Group x 
Repeated 
Measure 

Works, WP2 and WP2 IM Groups 

Works 
(n=32) 

24.81 
4.71 

25.01 
5.04 
df 

2 

91 

1 

2 

91 

WP2 
(n=32) 

26.63 
5.53 

26.34 
5.80 

Sum of 
square 

158.15 

4055.99 

.03 

1. 85 

791.05 

WP2 1M 
(n=30) 

24.30 
4.77 

24.32 
5.00 

Mean 
sguare 

79.07 

44.57 

.03 

.93 

8.69 

F 

1. 77 

.00 

.11 

P-Value 

.1755 

.9553 

.8991 

WP2 = Writing Partner group without the induced mindfulness condition; 
WP2 IM = Writing Partner group with the induced mindfulness condition 

4.3.2 Writing Perceived Self-Efficacy 

Hypothesis 4a predicted that students who wrote with the 

Writing Partner computer tool would improve in their writing 

perceived self-efficacy more than students who wrote with the 

works word processing program. A two (group) x two (writing 

perceived self-efficacy pretest and posttest) repeated 
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measures analysis of variance failed to yield significant 

differences by group, F (1,91) = .19; or interaction, F 

(1,91) = .16. However, there was a close to significant 

repeated measure effect, F (1,91) = 3.77, p<.0552. This 

seems to suggest using word processors in general may have 

positively affected students perceptions of their ability to 

write. Though the improvement in writing perceived self

efficacy was worth noting it did not support the hypothesis 

that students who used the Writing Partner would have more 

positive perceptions of their self-efficacy than the Works 

word processing group (See TABLE 9) 
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TABLE 9 

Repeated Measure ANOVA: Writing Perceived Self-

Efficacy (PSE) 

works and Total Writing Partner Groups 

Pretest 
Writing PSE 

Mean 
SD 

Posttest 
writing PSE 

Mean 
SD 

Group 

Repeated 
Measure 

Group x 
Repeated 
Measure 

Works 
(n=32) 

18.56 
4.14 

19.06 
4.38 

df 

1 

92 

1 

1 

92 
Total WP2 = All students 'J,ho 

Total WP2 
(n=62) 

18.07 
.73 

18.87 
3.99 

Sum of Mean 
square Square 

4.91 4.91 

2368.67 25.75 

22.70 22.70 

.94 .94 

553.83 6.02 
used the Writing Partner 

F 

.19 

3.77 

.16 

P-Value 

.6635 

.0552 

.6934 

Hypothesis 4b predicted that students who used the 

Writing Partner to write and had the induced mindfulness 

condition would improve in their writing attitudes more than 

students who wrote with the Works word processing program or 

the Writing Partner computer without the induced mindfulness 

condition. A 3 (group) by 2 (writing perceived self-efficacy 
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pretest and posttest) repeated measure analysis of variance 

was performed. No significant differences were found by 

interaction, F (2,91)=.14. However, there was a close to 

significant repeated measure effect, F (2,91) = 3.73, 

p<.0564. Again, this suggests that using word processors in 

general may have positively affected students perceptions of 

their ability to write in all three groups. A significant 

difference was found by group, F (2,91) = 3.08, p< .05. 

However, there were significant initial differences between 

groups on this measure in which the WP2 1M group had 

significantly lower means (F (2,91) = 3.16, p< 05) than both 

the Works group and the wp2 group. Therefore, an analysis of 

covariance was performed with the pretest writing perceived 

self-efficacy score serving as the covariate in order to rule 

out initial individual differences. The results of ANCOVA 

showed no significant differences due to the treatment, F 

(2,90) = .184. Here again, though the improvements in 

writing perceived self-efficacy for all groups were worth 

noting, they did not support the hypothesis that students who 

used the Writing Partner with the induced mindfulness 

condition would have more positive perceptions of their self

efficacy than the Works word processing group and the Writing 

Partner group without the induced mindfulness (See TABLE 10). 
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TABLE 10 

ANOVA: Writing Perceived Self-Efficacy 

Works I WP2 and WP2 IM Groups 

Pretest 
writing PSE 

Mean 
SD 

Post test 
Writing PSE 

Mean 
SD 

Group 

Repeated 
Measure 

Group x 
Repeated 
Measure 

Works 
(n=32) 

18.56 
2.68 

19.06 
4.38 
df 

2 

91 

1 

2 

91 

WP2 
(n=32) 

19.19 
3.59 

19.84 
3.83 

Sum of 
sguare 

150.40 

2223.17 

22.70 

1. 66 

553.10 
WP2 = Writing Partner group without the 
WP2 IM = Writing Partner group with the 

4.3.3 Perceived Environment 

WP2 IM 
(n=30) 

16.87 
3.42 

17.83 
3.96 

Mean 
sguare 

75.20 

24.43 

22.70 

.83 

6.08 

F 

3.08 

3.73 

.14 

induced mindfulness 
induced mindfulness 

P-Value 

.0509 

.0564 

.8722 

condition; 
condition 

Hypothesis 5a predicted that students who wrote with the 

Writing Partner computer tool would improve in their 

perceptions of their environment more than students. who wrote 

with the Works word processing program. Hypothesis 5b 

predicted that students who used the Writing Partner to write 
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and had the induced mindfulness condition would improve in 

their writing attitudes more than students who wrote with the 

Works word processing program or the Writing Partner computer 

tool without the induced mindfulness condition. The 

perceived environment measure consists of six elements having 

to do with student perceptions of their environment. These 

elements are: teacher behavior, teacher/student interaction, 

students/student interaction, classroom atmosphere, sense of 

control and task and activity. Each element will be examined 

separately. 

4.3.3.1 Teacher Behavior 

In order to determine if students who wrote with the 

Writing Partner had more improved perceptions of teacher 

behavior than students who wrote with the Works word 

processing program, "a two (group) x two (teacher behavior 

pretest and posttest) repeated measures analysis of variance 

was performed. The repeated measure ANOVA failed to yield 

significant differences by group, F (1,91) = 1.19; repeated 

measure, F (1,91) = .09; or interaction, F (1,91) = .10. 

Therefore, this hypothesis was not supported by the data (See 

TABLE 11). 
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TABLE 11 

Repeated Measure ANOVA: Teacher Behavior 

Pretest 
Teacher 
Behavior 

Posttest 
Teacher 
Behavior 

Group 

Repeated 
Measure 

Group x 
Repeated 
Measure 

Total WP2 = 

Works and Total WP2 Groups 

Mean 
SD 

Mean 
SD 

Works 
(n=32) 

19.97 
2.98 

20.01 
2.90 
df 

1 

92 

1 

1 

92 
All students who 

Total WP2 
(n=62) 

19.52 
2.81 

19.34 
2.85 

Sum of Mean 
square Square 

13.33 13.33 

1031.74 11. 21 

.49 .49 

.51 .51 

482.68 5.25 
used the Writing Partner 

F 

1.19 

.09 

.10 

P-Value 

.2785 

.7614 

.7570 

In order to determine if students who wrote with the 

Writing Partner and had the induced mindfulness condition 

improved in their perceptions of teacher behavior more than 

students who wrote with the Works word processing program or 

the Writing Partner computer tool without the induced 

mindfulness condition, a 3 (group) by 2 (teacher behavior 
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pretest and posttest) repeated measure analysis of variance 

was performed. Again, no significant differences were found 

by group F (2,91) = .60; repeated measure, F (2,91) = .09; or 

interaction, F (2,91) = .71. Therefore, this hypothesis was 

not supported by the data (See TABLE 12) . 

TABLE 12 

Repeated Measure ANOVA: Teacher Behavior 

Works I WP2 and WP2 IM Groups 

Works WP2 WP2 IM 
(n=32) (n=32) (n=30) 

Pretest 
Teacher 
Behavior 

Mean 19.97 19.24 19.81 
SD 2.98 2.91 2.73 

Posttest 
Teacher 
Behavior 

Mean 20.01 19.52 19.15 
SD 2.90 2.95 2.78 

df Sum of Mean F P-Value 
sguare sguare 

Group 2 13.62 6.81 .60 .5506 

91 1031.44 11. 33 

Repeated 
Measure 1 .49 .49 .09 .7610 

Group x 
Repeated 
Measure 2 7.47 3.74 .71 .4919 

91 475.71 5.23 
WP2 = Writing Partner group without the induced mindfulness condition; 
WP2 IM = Writing Partner group with the induced mindfulness condition 
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4.3.3.2 Teacher/Student Interaction 

In order to determine if students who wrote with the 

Writing Partner had improved perceptions of teacher/student 

interaction more than students who wrote with the Works word 

processing program, a two (group) x two (teacher/student 

interaction pretest and posttest) repeated measures analysis 

of variance was performed. The repeated measure ANOVA failed 

to yield significant differences by group, F (1,91) = .01; 

repeated measure, F (1,91) = 1.77; or interaction, F (1,91) = 

.61. Therefore, this hypothesis was not supported by the 

data (See TABLE 13). 
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TABLE 13 

Repeated Measure ANOVA: Teacher/Student Interactions 

Works and Total WP2 Groups 

Pretest 
T/S 
Interaction 

Mean 
SD 

Posttest 
T/S 
Interaction 

Ivlean 
SD 

Group 

Repeated 
Measure 

Group x 
Repeated 
Measure 

Works 
(n=32) 

11.84 
1. 92 

12.38 
2.03 
df 

1 

92 

1 

1 

92 
Total WP2 = All students who 
Teacher/Student 

Total WP2 
(n=62) 

12.00 
1. 89 

12.17 
2.07 

Sum of Mean 
square Square 

.04 .04 

508.74 5.53 

4.05 4.05 

.51 1. 41 

211.23 2.30 
used the Writing Partnel- i 

F P-Value 

.01 .9361 

1. 77 .1872 

.61 .4354 

T/S = 

In order to determine if students who wrote with the 

Writing Partner and had the induced mindfulness condition had 

improved perceptions of teacher/student interactions more 

than students who wrote with the Works word processing 

program or the Writing Partner computer tool without the 

induced mindfulness condition, a 3 (group) by 2 
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(teacher/student interaction pretest and posttest) repeated 

measure analysis of variance was performed. No significant 

differences were found by group F (2,91) = 1.46: repeated 

measure, F (2,91) = 1.75; or interaction, F (2,91) = .34. 

Therefore, this hypothesis was not supported by the data (See 

TABLE 14) . 
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TABLE 14 

Repeated Measure ANOVA: Teacher/Student Interactions 

Pretest 
T/S 
Interaction 

Mean 
SD 

Posttest 
T/S 
Interaction 

Group 

Repeated 
Measure 

Group x 
Repeated 
Measure 

Mean 
SD 

Works, WP2 and WP2 IM Groups 

Works 
(n=32) 

11.84 
1. 92 

12.38 
2.03 
df 

2 

91 

1 

2 

91 

WP2 
(n=32) 

11.69 
1. 80 

11. 79 
2.25 

Sum of 
sguare 

15.78 

493.00 

4.05 

1. 56 

211. 08 

WP2 1M 
(n=30) 

12.33 
1. 95 

12.57 
1. 79 

Mean 
sguare 

7.89 

5.42 

4.05 

.78 

2.32 

F 

l. 46 

1. 75 

.34 

P-Value 

.2384 

.1895 . 

.7145 

WP2 = Writing Partner group without the induced mindfulness condition; 
WP2 1M = Writing Partner group with the induced mindfulness condition 

4.3.3.3 Student/Student Interaction 

In order to determine if students who wrote with the 

Writing Partner had more improved perceptions of 

student/student interaction than students who wrote with the 

Works word processing program, a two (group) x two 

(student/student interaction pretest and posttest) repeated 
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measures analysis of variance was performed. The repeated 

measure ANOVA failed to yield significant differences by 

group, F (1,91) = .00 or by repeated measure, F (l,91i = 

3.21. However, the analysis yielded a significant 

interaction effect, F (1,91) = .4.49, p<.04. The Works group 

initially had more positive perceptions of student/student 

interactions; however, by the end of the study the total 

Writing Partner group had more favorable perceptions of 

student/student interactions (See TABLE 15). 
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TABLE 15 

Repeated Measure ANOVA: Student/Student Interactions 

Pretest 
SIS 
Interaction 

Mean 
SD 

Post test 
SIS 
Interaction 

Mean 
SD 

works and Total WP2 Groups 

Works 
(n=32) 

14.09 
2.92 

13.72 
3.12 

Total WP2 
(n=62) 

13.37 
2.74 

14.43 
2.83 

df Sum of Mean F P-Value 

Group 

Repeated 
Measure 

Group x 
Repeated 
Measure 

1 

92 

1 

1 

92 

square 

.01 

1074.08 

15.35 

21. 46 

439.82 

Square 

.01 .00 

11.67 

15.35 3.21 

21. 46 4.49 

4.78 
Total WP2 = All students who used the Writing Partner; SIS = 
Students/Student 

.9815 

.0765 

.0368 

In order to determine if students who wrote with the 

Writing Partner and had the induced mindfulness condition had 

more improved perceptions of studentlstudent interaction than 

students who wrote with the Works word processing program or 

the Writing Partner computer tool without the induced 
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mindfulness condition, a 3 (group) by 2 (student/student 

interaction pretest and posttest) repeated measure analysis 

of variance was performed. No significant differences were 

found by group F (2,91) = .42. However, close to significant 

differences were found by repeated measure, F (2,91) = 3.18, 

p<.0777i and by interaction, F (2,91) = 2.36, p<.1004. 

Interestingly enough, while the Works groups' perceptions of 

student/student interactions was less positive by the end of 

the study, both the Writing Partner groups, and especially 

the group with the induced mindfulness condition, had more 

positive perceptions of student/student interactions within 

their respective classrooms (See TABLE 16). 
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TABLE 16 

Repeated Measure ANOVA: Student/Student Interactions 

Works, WP2 and WP2 IM Groups 

Pretest 
SIS 
Interaction 

Mean 
SD 

Post test 
SIS 
Interaction 

Mean 
SD 

Group 

Repeated 
Measure 

Group x 
Repeated 
Measure 

Works 
(n=32) 

14.09 
2.92 

13.72 
3.12 
df 

2 

91 

1 

2 

91 

WP2 
(n=32) 

13.74 
3.08 

14.60 
2.57 

Sum of 
square 

9.78 

1064.30 

15.35 

22.72 

438.56 
WP2 = Writing Partner group without the 
WP2 IM = Writing Partner group with the 

4.3.3.4 Classroom Atmosphere 

WP2 1M 
(n=30) 

12.97 
2.31 

14.24 
3.11 

Mean 
sguare 

4.89 

11. 70 

15.35 

11. 36 

4.82 

F 

.42 

3.18 

2.36 

induced mindfulness 
induced mindfulness 

P-Value 

.6595 

.0777 

.1004 

condition; 
condition 

In order to determine if students who wrote with the 

Writing Partner had more improved perceptions of their 

classroom atmosphere than students who wrote with the Works 

word processing program, a two (group) x two (classroom 

atmosphere interaction pretest and posttest) repeated 
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measures analysis of variance was performed. The repeated 

measure ANOVA failed to yield significant differences by 

group, F (1,91) = .20 or an interaction, F (1,91) = .70. 

However, the analysis yielded a significant repeated measure 

effect, F (1,91) = 7.50, p<.Ol. Both the control and 

experimental group had more positive perceptions of their 

classroom atmosphere than their initial level (See TABLE 17). 
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TABLE 17 

Repeated Measure ANOVA: Classroom Atmosphere 

Works and Total Writing Partner Groups 

Works Total WP2 
(n=32) (n=62) 

Pretest 
Classroom 
Atmosphere 

Mean 23.56 23.58 
SD 4.49 3.28 

Posttest 
Classroom 
Atmosphere 

Mean 24.18 24.88 
SD 4.85 4.32 

df Sum of Mean F P-Value 
square Square 

Group 1 5.36 5.36 .20 .6573 

92 2489.58 27.06 

Repeated 
Measure 1 53.40 53.40 7.50 .0074 

Group x 
Repeated 
Measure 1 4.96 4.96 .7Q .4061 

92 655.42 7.12 
Total WP2 = All students who used the Writing Partner 

In order to determine if students who wrote with the 

Writing Partner and had the induced mindfulness condition had 

more improved perceptions of classroom atmosphere than 

students who wrote with the works word processing program or 

the Writing Partner computer tool without the induced 
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mindfulness condition, a 3 (group) by 2 (classroom atmosphere 

pretest and posttest) repeated measure analysis of variance 

was performed. No significant differences were found by 

group F (2,91) = .10 or interaction, F (2,91) = 3.18. 

However, the analysis yielded a significant repeated measure 

effect, F (1,91) = 7.50, p<.Ol. All three groups had more 

positive perceptions of their classroom atmosphere than their 

initial level (See TABLE 18). 
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TABLE 18 

Repeated Measure ANOVA: Classroom Atmosphere 

Works, WP2 and WP2 IM Groups 

Pretest 
Classroom 
Atmosphere 

Posttest 
Classroom 
Atmosphere 

Group 

Repeated 
Measure 

Group x 
Repeated 
Measure 

Mean 
SD 

Mean 
SD 

Works 
(n=32) 

23.56 
4.49 

24.18 
4.85 
df 

2 

91 

1 

2 

91 
WP2 = Writing Partner group 

wp2 
(n=32) 

23.77 
3.54 

24.58 
4.74 

Sum of 
square 

5.70 

2489.24 

53.40 

12.73 

647.64 
without the 

i-JP2 IM = Writing Partner group with the 

4.3.3.5 Sense of Control 

WP2 1M 
(n=30) 

23.37 
3.02 

25.19 
3.86 

Mean 
sguare 

2.85 

27.35 

53.40 

6.37 

7.12 

F 

.10 

7.50 

.89 

induced mindfulness 
induced mindfulness 

P-Value 

.9012 

.0074 

.4123 

condition; 
condition 

In order to determine if students who wrote with the 

writing Partner had more improved sense of control over their 

classroom than students who wrote with the Wor~s word 

processing program, a two (group) x two (sense of control 
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pretest and posttest) repeated measures analysis of variance 

was performed. The repeated measure ANOVA failed to yield 

significant differences by group, F (1,91) = .02; repeated 

measure, F (1,91) = 2.13; or interaction, F (1,91) = .00 (See 

TABLE 19). 

TABLE 19 

Repeated Measure ANOVA: Sense of Control 

Pretest 
Sense of 
Control 

Posttest 
Sense of 
Control 

Group 

Repeated 
Measure 

Group x 
Repeated 
Measure 

Total WP2 

Works and Total WP2 Groups 

Mean 
SD 

Mean 
SD 

Works 
(n=32) 

3.47 
.92 

3.64 
1. 06 
df 

1 

92 

1 

1 

92 
All students who 

Total WP2 
(n=62) 

3.49 
.95 

3.67 
.88 

Sum of Mean 
sguare Sguare 

.02 .02 

100.44 1. 09 

1. 44 1. 44 

.00 .00 

62.18 .68 
used the Writing Partner 

F P-Value 

.02 .8873 

2.13 .1477 

.00 .9970 
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In order to determine if students who wrote with the 

Writing Partner and had the induced mindfulness condition had 

more improved perceptions of sense of control than students 

who wrote with the Works word processing program or the 

Writing Partner computer without the induced mindfulness 

condition, a 3 (group) by 2 (sense of control pretest and 

posttest) repeated measure analysis of variance was 

performed. Again, no significant differences were found by 

group F (2,91) = .27; repeated measure, F (2,91) = 2.12; or 

interaction, F (2,91) = .17 (See TABLE 20). 

~ ...... ... . 
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TABLE 20 

Repeated Measure ANOVA: Sense of Control 

Works, WP2 and WP2 IM Groups 

Pretest 
Sense of 
Control 

Mean 
SD 

Post test 
Sense of 
Control 

Mean 
SD 

Group 

Repeated 
Measure 

Group x 
Repeated 
Measure 

Works 
(n=32) 

3.47 
.92 

3.64 
1. 06 
df 

2 

91 

1 

2 

91 

WP2 
(n=32) 

3.52 
1. 06 

3.77 
.78 

Sum of 
square 

.59 

99.87 

1. 44 

.23 

61. 96 
WP2 = Writing Partner group without the 
WP2 IM = Writing Partner group with the 

4.3.3.6 Task and Activity 

WP2 IM 
(n=30) 

3.47 
.89 

3.55 
.97 

Mean 
square 

.29 

1.10 

1. 44 

.11 

.68 

F 

.27 

2.12 

.17 

induced mindfulness 
induced mindfulness 

P-Value 

.7661 

.1492 

.8472 

condition; 
condition 

In order to determine if students who wrote with the 

Writing Partner had more improved perceptions of their 

classroom tasks and activities than students who wrote with 

the Works word processing program, a two (group) x two (task 

and activity pretest and posttest) repeated measures analysis 
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of variance was performed. The repeated measure ANOVA failed 

to yield significant differences by group, F (1,92) = .27; or 

interaction, F (1,92) = .30. However, their was a 

significant repeated measure effect, F (1,92) = 11.68, p<.Ol. 

Both groups had improved perceptions of their classroom tasks 

and activities (See TABLE 21). 
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TABLE 21 

Repeated Measure ANOVA: Tasks and Activities 

Pretest 
Task and 
Activity 

Mean 
SD 

Posttest 
Task and 
Activity 

Mean 
SD 

Works and Total WP2 Groups 

Works 
(n=32) 

12.69 
2.68 

13.35 
3.23 

Total WP2 
(n=62) 

12.28 
2.34 

13.23 
2.55 

df Sum of Mean F P-Value 
square Square 

Group 1 2.93 2.93 .27 .6057 

92 1004.41 10.92 

Repeated 
Measure 1 34.53 34.53 11.68 .0009 

Group x 
Repeated 
Measure 1 .90 .90 .30 .5831 

92 272.03 2.96 
Total WP2 = All students who used the Writing Partner 

In order to determine if students who wrote with the 

Writing Partner and had the induced mindfulness condition had 

more improved perceptions of their classroom tasks and 

activities than students who wrote with the Works word 

processing program or the Writing Partner computer without 
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the induced mindfulness condition, a 3 (group) by 2 (task and 

activity pretest and posttest) repeated measure analysis of 

variance was performed. No significant differences were 

found by group F (2,91) = .52 or interaction, F (2,91) = .85. 

However, the analysis yielded a significant repeated measure 

effect, F (2,91) = 11.73, p< .01. All groups had more 

positive perceptions of their classroom tasks and activities 

by the end of the study (See TABLE 22) . 
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TABLE 22 

Repeated Measure ANOVA: Task and Activity 

Pretest 
Task and 
Activity 

Posttest 
Task and 
Activity 

Group 

Repeated 
Measure 

Group x 
Repeated 
Measure 

Mean 
SD 

Mean 
SD 

Works I WP2 and WP2 IM Groups 

Works 
(n=32) 

12.69 
2.68 

13.35 
3.23 

df 

2 

91 

1 

2 

91 

WP2 
(n=32) 

12.36 
2.44 

13.66 
2.66 

Sum of 
square 

11. 49 

995.85 

34.53 

4.99 

267.94 

WP2 1M 
(n=30) 

12.19 
2.26 

12.78 
2.39 

Mean 
square 

5.74 

10.94 

34.53 

2.49 

2.94 

F 

.52 

11.73 

.85 

P-value 

.5934 

.0009 

.4322 

WP2 = Writing Partner group without the induced mindfulness condition; 
WP2 IM = Writing Partner group with the induced mindfulness condition 

In examining the perceived environment data, it was not 

possible to corne to the conclusion that using the Writing 

Partner computer for writing (with or without the induced 

mindfulness condition) positively altered student perceptions 

of their classroom learning environment. Within these data, 
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however, there were indications that some effects took place 

that may be related to the use of the Writing Partner and to 

word processors in general. While no effects were found for 

teacher behavior, teacher/student interactions, classroom 

atmosphere, or sense of control, there were interesting 

effects for two perceived environment variables: 

Student/student interactions and task and activities. In the 

first case, student/student interactions, there was an 

interaction effect as well as a repeated measure effect. 

Although students in the Works group initially had more 

positive perceptions of relations between students in their 

classroom, the Total WP2 groups had more positive perceptions 

of relations between students by the end of the study. This 

was especially true for the students in the WP2 1M group, who 

were initially the least positive about student/student 

interactions within their classroom learning environment. 

Thus, the Writing Partner in conjunction with the induced 

mindfulness condition fostered more positive perceptions 

toward student interaction within this particular class. In 

the second case, task and activities, students in all groups 

seemed to benefit since all had more positive perceptions of 

their classroom tasks and activities by the end of the study. 

This seemed to suggest that the word processor was the 

important factor in this case. Though these findings were 

interesting, they were not strong enough to support either 

perceived environment hypotheses. 
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4.3.4 Summary of Questionnaire Data 

No changes in attitudes were apparent in any of the 

groups involved in the study. All groups seemed to have more 

positive feelings with regards to their writing perceived 

self-efficacy by the end of the study. This may indicate 

that using the computer (no matter what program) enhances 

student perceptions of their ability to write. In addition, 

there were significant differences between the groups in 

regards to the writing perceived self-efficacy data. These 

turned out to be solely a factor of initial differences and 

were no longer evident once initial differences were factored 

out by ANCOVA. Only 2 of the 6 perceived environment 

variables provided any interesting findings. Students using 

the Writing Partner to write had more positive perceptions of 

interactions between students by the end of the study when 

they initially had less positive perceptions than the Works 

group. This was especially true for the WP2 1M group. All 

students had more positive perceptions toward their classroom 

tasks and activities by the end of the study, which suggested 

that using the word processor in general was the key factor 

here. 

4.4 INTERNALIZATION OF METACOGNITIVE GUIDANCE 

In order to determine if students internalized the 

metacognitive guidance provided by the Writing Partner, 

students responses to the following open ended Question were 

analyzed. 
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Imagine you are sitting next to a friend who has to 

write an essay about a topic that really excited 

him/her. However, your friend has great difficulty 

writing essays. You friend wants some help from you. 

What kind of advice would you give him/her? 

The type of writing advice given by the students fell into 

six categories: cognitive, metacognitive, affective, 

statements regarding writing perceived self-efficacy, 

statements telling students to relinquish control to a more 

capable other, and statements referring students to the 

computer or Writing Partner for help. Each response given by 

the students was categorized and students could have more 

than one response. 

Initially students in the Writing Partner groups were 

much more likely to give cognitive advise (e.g., 

"brainstorm", "list your ideas", "read a book about your 

topic", "check your spelling", "do an outline") than students 

in the Works group and this remained true by the end of the 

study even though the WP2 and the Works group both had more 

such responses than they initially had and the WP2 IM group 

had less. Each group provided metacognitive advice at about 

the same level initially(e.g., "think about how your 

character would act"). However, while all groups suggested 

less metacognitive advice by the end of the study, both the 

Works group and the wp2 IM gave far less such advice by the 

end of the study than the WP2 group. While all groups gave 
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some sort of affective advice (e.g., "It will be easy!", "You 

can do it"), students in the Works group gave more such 

advice by the end of the study than the Writing Partner 

groups who provided less such advice than they had initially. 

There was little change regarding the perceived self-efficacy 

advice provided by the students (e.g., "I can't write very 

well"). The WP2 group continued to have more such responses 

than the other two groups by the end of the study. There was 

little change in the responses that suggested that students 

should get help from someone else (e.g., "Ask the teacher", 

"Ask your parents"); however, the Works group provided more 

such responses initially and as well as at the end of the 

study than the students in the Writing Partner groups. 

Students in all groups became more likely to refer students 

to the computer for help by the end of the study (e.g., "Use 

the spell checker", "Use the Writing Partner) (See GRAPH 2 

and 3). 

There were no dramatic changes since the initial 

patterns remained essentially the same. Since the purpose of 

this measure was to determine if students in the Writing 

Partner groups provided more metacognitive like guidance to 

their hypothetical friend, thus providing some evidence of 

internalization of the Writing Partner guidance, it appeared 

that there was no evidence of such internalization from this 

measure. In fact, there appeared to be little change over 

time, either indicating that students were unaffected by the 
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intervention or that this measure was not sensitive enough to 

determine if such internalization had occurred. 
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GRAPH 2 

Pretest: Categories of Student Writing Advice 
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GRAPH 3 

Posttest: Categories of Student Writing Advice 
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4.5 SYSTEMIC ANALYSIS 

The purpose of the systemic analysis is to examine how 

the patterns of interrelations between factors within the 

classroom learning environment change over time. It was not 

within the scope of this study to examine all the potential 

influenr.es upon the classroom environment. The variables 

chosen for examination were those most relevant to the 

questions examined in the study. That is, those variables 

that related to the central issues of writing quality, 

attitudes, perceived self-efficacy, mindfulness, general 

ability, as well as those variables related to classroom 

environment (sense of control, general classroom atmosphere, 

students/students interaction, teacher/students interactions, 

teacher behavior and classroom tasks and activities) were 

examined in order to determine the changes that occurred over 

time as a result of the use of the Writing Partner computer 

tool for writing in a composition class. 

In order to determine if the learning environment of 

those students who wrote with the Writing Partner was 

qualitatively different from that of those students who wrote 

with the Works word processing program, Multidimensional 

Scaling (MDS) Analysis was performed. 

In an MDS analysis, proximities, in the form of 

correlation data, are converted into distances. Based on 

those distances, a map of the relationship between the 

variables in the analysis is constructed. The closer the 
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variables are in space the more related they are to one 

another. The position of a variable in the configuration is 

affected by the positions of all other variables. This means 

that adding or deleting a variable from the configuration can 

substantially alter the relationships between the remaining 

variables. In the case of the present analyses, a MDS map 

was generated at pretest and posttest for each group 

containing the following variables: general ability (ITBS 

vocabulary), writing quality, attitude (like writing), 

perceived self-efficacy (writing perceived self-efficacy), 

mindfulness (like thinking), and classroom environment (sense 

of control, classroom atmosphere, students/student 

interaction, teacher/student interaction, teacher behavior, 

and classroom tasks and activities). All data used were from 

responses to questionnaires with the exception of the general 

ability score and the writing quality score. For the pretest 

analysis, all data used were obtained prior to the 

intervention; for the post test analysis, all data used were 

obtained after the intervention with the exception of the 

general ability score (which was the same score used for the 

pretest) . 

Each configuration for each group was analyzed using a 

neighborhood interpretation. The reason for this type of 

interpretation is two-fold. First, it is most often used 

when the appropriate dimensions (much like factors in factor 

analysis) for the configuration is higher than the one 
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actually used and second, neighborhood interpretation focuses 

on the smaller distances between variables in the 

configuration revealing patterns that might otherwise remain 

hidden in a dimensional analysis. Half of the following 

configurations are at a lower dimensionality than they might 

be otherwise. When more than two dimensions were used in 

order to lower the stress levels (goodness of fit or how much 

the configuration has been forced), some of the 

configurations approach degeneracy. Degeneracy occurs when 

the points in the configuration become heavily clustered 

providing a deceptively low stress level and thus calling 

into question the validity of the configuration. The stress 

levels for the configurations were not the only 

consideration, however. It would do little good to have low 

stress value and thereby better goodness of fit to the 

configuration and then be unable to interpret the data. 

Therefore, interpretability of the data was also a major 

consideration. Consequently, two-dimensional configurations 

were determined to be the best for the present study. It 

provided relatively low to moderate stress levels, thereby 

indicating a good to moderate fit of the data, and 

configurations that were interpretable (Kruskal & Wish, 

1990) . 
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The configuration for the Works group at the beginning 

of the study was circular. A self-perception variable 

(liking of writing) and a perceived environment variable 

(classroom atmosphere) assumed a central position within the 

configuration. This close association indicated a strong 

relationship between students perceptions of their classroom 

atmosphere and their attitudes toward writing and the rest of 

the variables in the configuration. The mindfulness self

perception variable (prefers to think) was related to 

student/student interaction. This indicated that the degree 

to which students liked thinking was strongly influenced by 

the quality of interactions between students in this 

classroom. Writing ability was the most peripheral variable, 

appearing to have little relationship to the rest of the 

variables, although writing perceived self-efficacy appeared 

to mediate between writing ability and the central 

configuration of classroom atmosphere and liking of writing. 

Writing perceived self-efficacy has something to do with the 

quality of the classroom atmosphere and liking of writing and 

with students' writing ability. Sense of control over the 

classroom environment appears to be more closely associated 

with the ability measures. Indeed, it appeared to mediate 

between general ability and writing quality, suggesting that 

the degree to which students felt they had control over their 



138 

classroom was related to the degree of general ability and 

writing ability. In other words, the more able students also 

were the ones with the greater sense of control over their 

classroom learning environment. The classroom environment 

variable of students' perceptions of their classroom tasks 

and activities mediated between teacher related variables 

(teacher/student interactions and teacher behavior) and 

student relations. This indicated that the quality of the 

classroom tasks and activities was related to not only the 

teacher related variables but also was related to how 

students interacted with each other in the class. The more 

favorable the students' perceptions of classroom activities 

then, the more positive student interactions were perceived 

and the more positive teacher/student interactions and 

teacher behavior were perceived. In general, there were no 

clearly defined regions though there was some tendency for 

the classroom environmental variables to form their own 

region. Writing attitudes mediated between general 

perceptions of classroom atmosphere and the more specific 

task and interactions while writing ability had little to do 

with the general classroom relations. This finding was 

unlike the pilot study where general ability and writing 

quality were initially closely associated. In fact, the 

outlying positions of these variables seemed to indicate the 

importance of the classroom atmosphere variables rather than 

the ability variables (not used in the pilot study) since the 
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classroom environment variables appeared to have a central 

role in this classroom (See FIGURE 3). 
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FIGURE 3 

MDS Control Pretest (stress = .15, rsq = .86) 
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4.5.1.2 MDS-Works Posttest Configuration 

The posttest configuration formed a circle but unlike 

the pretest there were no central variables to the 

configuration. The relationship between writing quality and 

general ability, as well as the relationship between writing 

quality and writing perceived self-efficacy, remained 

unchanged. However, in the case of the latter relationship, 

the writing attitude variable (liking of writing) left its 

central position and became closely associated with writing 

quality and writing perceived self-efficacy. In fact, the 

mindfulness variable (prefers to think) also moved toward the 

cluster of writing related variables. Interestingly, the 

trend mentioned in association with the pretest, that of the 

classroom environment variables forming a distinct region, 

continued to the point that now there appeared to be at least 

two distinct regions. One region was composed of the 

classroom environment variables, with the cluster of 

perceptions of teacher behavior, sense of control and 

classroom tasks and activities being central. The other 

region was composed of specific writing related variables and 

more general ability and mindfulness variables, which were 

peripherally associated but on opposite ends of the 

configuration (See FIGURE 4). 
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FIGURE 4 

MDS Control Posttest (stress = .17 I rsq = .85) 
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There were some change over time for the control group, 

however, the changes reinforced already existing 

relationships between variables. Thus, the pretest and 

posttest configurations were quite similar suggesting that 

the conditions of the classroom, using the Works word 

processing program to write, altered very little of the 

initial relationship between variables with the classroom 

environment. 

4.5.2 MDS-Writing Partner group 

4.5.2.1 MDS-Total Writing Partner Pretest 

Configuration 

For the Total Writing Partner group, the pretest 

configuration variables were much like the post test 

configuration for the Works group. The configuration was 

circular with no variables taking a central role. Here again 

were two clear domains, one involving classroom environmental 

variables, the other containing specific writing and ability 

related variables. However, in the case of the Total Writing 

Partner group, the two domains were further delineated. For 

the classroom environment domain, two sub- domains were 

indicated, one containing variables related to instructional 

and interpersonal relations within the classroom (teacher 

behavior, teacher/student interaction, student/student 

interaction), the other related to more general instrumental 

and organizational factors (sense of control, tasks and 

activities and classroom atmosphere in general). Again, as 
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with ~he works group, teacher behavior and teacher/student 

interaction were strongly related. In addition, the range of 

variables within the classroom environmental domain went from 

the more general classroom atmosphere variable to the more 

specific student/student interaction variable. A similar 

demarcation occured with the writing and ability related 

domain. Writing quality and, unlike the Works group, general 

ability, were outliers within the configuration. The self

perceptions of attitude and perceived self-efficacy (liking 

of writing and writing PSE) were closely related. 

Mindfulness (prefers to think) was somewhat peripheral but 

still related to the other self-perceptions, forming a 

somewhat loose triangle of self-perception variables. The 

range of this domain went from those variables that were less 

likely to change, mindfulness and general ability, to the 

most changeable variable, that of writing quality. In fact, 

the writing related self-perceptions appeared to mediate 

between the two extremes. Overall, this configuration was 

much more distinct than that of the Works group but still 

depicted the same general pattern (See FIGURE 5). 
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FIGURE 5 

MDS Total WP2 Pretest (stress = .09 I rsq = .95) 
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4.5.2.2 MDS-Total Writing Partner Post test 

Configuration 

There was some change from the pretest to posttest 

configuration for the Total Writing Partner group. First, 

the configuration lost some of it circularity but still had 

no central variable. No important changes were apparent 

between the writing self-perceptions (liking of writing and 

writing PSE) and general ability. In addition, the 

environmental domain was still intact, though with some 

interesting alterations. The instrumental cluster of sense 

of control, tasks and activities and classroom atmosphere was 

still intact but was joined by teacher/student interactions. 

Teacher/student interactions and task and activity shared the 

same space and appeared overlapping on the configuration. 

This implied a strong relationship between the tasks and 

activities in the classroom and the quality of 

teacher/student relations. The mindfulness variable (prefers 

to think) was now closely associated with teacher behavior 

suggesting that student perceptions of the teacher's behavior 

were in some way related to the quality of mindfulness 

engaged in by the students. Lastly, student/student 

interactions were now closely related to writing quality. 

This indicated that the quality of student/student relations 

within this classroom learning environment was in some way 

related to the quality of writing (See FIGURE 6). 
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FIGURE 6 

MDS Total WP2 Posttest (stress = .16, rsq = .87) 
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The initial and clear configuration of variables found 

in the pretest for this group were no longc~ .~~stinct. 

Initial relationships within the configurations were slightly 

altered, but not enough to warrant describing this 

environment as substantially different from that of the Works 

group. Therefore, hypothesis 6a, which predicted that the 

learning environments of the Total Writing Partner group and 

the Works group would be qualitatively different, was not 

supported by the data. 

4.5.3 MDS-Writing Partner Without Induced Mindfulness 

(WP2) Group 

4 . 5 . 3 . 1 MDS-WP2 Pretest Configuration 

Hypothesis 6b predicted that the learning environment of 

the WP2 IM group would be qualitatively different from the 

environments of both the WP2 group and the Works word 

processing group. Therefore, the Total Writing Partner group 

was examined by it subgroups in order to determine the 

differences between the three groups. 

The pretest configuration for the WP2 group was quite 

similar to that of the Works word processing group. The 

configuration was organized in a loose circle with no 

variable taking a central role. Two clear domains were 

indicated, one being classroom environment and the other 

being writing and ability related. However, much like the 

Works and Total Writing Partner groups, the mindfulness 



149 

variable was clearly associated more with the classroom 

environment domain than with the writing and ability domain. 

In fact, the mindfulness variable was closely associated with 

student perceptions of classroom tctsks and activities. This 

indicated that the quality of mindfulness was related to 

student perceptions of the quality of classroom tasks and 

activities. The classroom environment domain was tightly 

interrelated, an exception being that of student/student 

interactions (which was also the case in both the Works group 

and the Total Writing Partner group). Student/student 

interaction almost took on a central point of the 

configuration. This indicted that the quality of 

student/student interactions had a strong relationship to the 

rest of the variables in the configuration. Writing quality, 

writing perceived self-efficacy and general ability were all 

outliers in this configuration (See FIGURE 7). 



150 

FIGURE 7 

MDS WP2 Pretest (stress = .08, rsq = .97) 
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4.5.3.2 MDS-WP2 Posttest Configuration 

The posttest configuration for the WP2 group changed 

somewhat from the pretest configuration. The configuration 

remained somewhat circular but, unlike the pretest, student 

perceptions of their control over their classroom environment 

became central to the configuration. Two clear domains were 

still apparent; classroom environment, and writing and 

ability. The mindfulness variable remained strongly 

associated with the classroom environment domain. Writing 

quality and general ability were even more unrelated to the 

greater configuration. However, the writing related self

perceptions (liking of writing and writing PSE) were both 

related to the central variable of sense of control (See 

FIGURE 8) . 
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FIGURE 8 

MDS WP2 Posttest (stress = .11, rsq = .95) 
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(WP2 IM) 

4.5.4.1 
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MDS-Writing Partner with Induced Mindfulness 

MDS-WP IM Pretest 

The pretest configuration for the WP2 IM group was 

circular with two clearly central variables, the mindfulness 

variable (prefers to think) and classroom atmosphere. This 

was similar to the Works group were classroom atmosphere also 

shared the central position but with another self-perception, 

liking of writing. This configuration looked much like the 

pretest configuration for the Works group in other ways as 

well. First, the configuration was very loose with many 

variable appearing to have no close connection. In addition, 

there were two loose domains much like what occurred with the 

configurations of the other groups. Those domains were again 

classroom environment and writing and ability (See FIGURE 9). 
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FIGURE 9 

MDS WP2 IM Pretest (stress = .10 I rsq = .94) 
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4.5.4.2 MDS-WP2 IM Posttest 

The posttest configuration for the WP2 IM group was 

quite different from both the Works group and the WP2 group. 

First, little circularity remained to the configuration nor 

were there any clear domains. The mindfulness variable 

(prefers to think) initially shared the central position with 

classroom atmosphere, however, the mindfulness variable took 

a central position within the posttest configuration .. What 

initially was a loose association of variables, became more 

tightly associated. This was especially true for a grouping 

of classroom environment and self perception variables. The 

classroom environment variables of task and activity and 

classroom environment were closely associated with each other 

and with the self perception variables of writing attitude 

and writing perceived self-efficacy. The close association 

between these variables indicated that student perceptions of 

the quality of the tasks and activities in their classroom 

learning environment and the general classroom atmosphere 

were strongly related to the quality of their writing 

attitudes and their writing perceived self-efficacy. This 

particular configuration of variables was unique to this 

group. Interestingly, students' perceptions of their sense 

of control over their classroom learning environment, 

student/student interaction and general ability all are quite 

peripheral to the central characteristic (See FIGURE 10) . 
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FIGURE 10 

MDS WP2 IM Post test (stress = .14, rsp = .92) 
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4.5.5 MDS-Summary 

All three of the groups shared similar associations of 

variables within their pretest configurations. In all 

pretest configurations two domains were clearly apparent. 

One domain contained most, if not all, classroom environment 

variables and teacher behavior and teacher/student 

interactions were closely associated within that domain. The 

other domain contained the writing related variables of 

writing quality and writing self-perceptions (liking of 

writing and writing PSE) as well as the mindfulness and 

general ability variables. Writing quality and general 

ability were without exception peripheral in each of the 

configurations. While two of the groups (Works and Writing 

Partner with induced mindfulness condition) had two variables 

(one was classroom atmosphere for both) central to the 

configuration this did not detract from the general 

similnrity of the configurations for all three of the 

environments. 

The similarity of the configurations between the groups 

did not continue. While the Works group experienced little 

more than a tightening up of the initial relationships at 

posttest, both Writing Partner groups had some interesting 

differences, from the control group as well as from each 

other. 
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4.6 INTERVIEWS AND OBSERVATIONS 

The purpose of the qualitative analysis was to gain a 

richer understanding of the students' use of the computer as 

part of their regular writing curriculum. Of specific 

interest was the cognitive partnership formed between student 

and computer and the effects of such a partnership on the 

classroom learning environment. 

Twenty four interviews were conducted. Students were 

randomly selected to be interviewed. Eight students were 

selected from the Works word processing group, nine students 

from the WP2 group and seven students were selected from the 

WP2 1M group. At the time of the initial interviews students 

had been writing with computers for two weeks. The second 

interviews were done two weeks after the end of the project. 

Students were interviewed over a two day period. Each 

student was contacted in sequence during their composition 

classes and, with the teacher's permission, escorted to a 

conference room so that the interview could be conducted in 

private. The interview guide consisted of questions to 

elicit students' beliefs and attitudes about story writing in 

general, story writing with a computer, using the computer 

and the writing software, their writing efficacy on the 

computer, and the nature of their interactions with each 

-
other, their teacher and the computer tool. The average 

interview lasted about twenty minutes. Each student was 

asked and granted permission for audio taping and 



transcription of interviews and were guaranteed 

confidentiality of their responses. 
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Observations were conducted periodically over the six 

weeks that students used the computers for writing. Most 

often observations were done while the observer also 

performed as an assistant in the classroom. The guiding 

principles for conducting the observations included: 

noticing the general functioning of the classroom; the nature 

of the interactions between students, students and teachers, 

and students and computers, and the ways in which students 

utilized the computers and. writing software. Overall, the 

purpose of the interviews and observations was to provide 

some insight into how the respective computer programs were 

used in order to further clarify the analytic and systemic 

findings. 

Domain analyses were performed in order to discover how 

the participants in the study defined their computer writing 

experiences. Each domain the analysis was performed 

separately for each group: Works, Writing Partner without the 

induced mindfulness condition (WP2) and Writing Partner with 

the induced mindfulness condition (WP2 IM). The analyses 

were done separately for each group in order to clarify the 

unique experiences each group had while writing with the 

Works word processing program or the Writing partner with the 

two different conditions. Consequently, when each domain is 

discussed a domain table will be presented first for the 
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Works group, then the WP2 group and finally the WP IM group. 

Provided in each domain analysis will be the semantic 

relationship, the form, an example, a list of the included 

terms in the domain and under each included term in 

parenthesis will be the number of interviewed students who 

provided the included term at the initial interview and then 

at the final interview. Examples of student interview 

responses will be provided with each group for each domain as 

well as examples from the observation data. 

4.6.1 Attitudes Toward writing Stories 

Students were asked in each of the interviews whether 

they liked story writing. The majority of the Works students 

interviewed initially enjoyed story writing and did not 

change their opinions over time. The WP2 was much more 

tentative about liking story writing while the WP2 IM group 

was similar to the Works group in their liking of story 

writing (See TABLE 23). 



161 

TABLE 23 

Student Responses to "Do you like story writing?" 

GROUP YES NO DEPENDS 

Pre Post Pre Post Pre Post 

Works (n=8) 7 7 0 0 1 1 

WP2 wlo IM (n=7) 1 2 1 2 5 3 

WP2 IM (n=9) 7 5 0 2 1 2 
vJP2 is Writing Partner group without the induced mindfulness conditioni 
WP2 IM is Writing Partner group with the induced mindfulness condition. 

4.6.1.1 Reasons for Liking Story Writing 

Reasons for liking story writing were quite similar for 

each group. Interestingly, they did not mention computers 

when asked for their reasons for liking story writing. The 

works group had many more responses to the question at the 

initial interview than at the final interview. Topic choice 

was a main consideration in whether a student liked story 

writing. The following is an example of an initial interview 

response. 

Researcher: Do you like story writing? 

Student (H): Yes. I don't like it if we have to write 

on one certain subject. But if you get to write it on 

whatever you want, it's fun because you can be creative. 

This response included statements regarding choice, 

creativity and fun and was typical of the student responses 

on the initial interview for this group. 
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No one response stood out as a favorite from the final 

interview for this group, and it is difficult to gauge 

whether there would have been changes in responses as four of 

the students interviewed replied that they liked story 

writing but did not give an explanation and their responses 

was not pursued by the interviewer. However, the following 

statement, taken from a final interview, indicated that 

choice and self-expression were still factors in liking story 

writing (See TABLE 24). 

Researcher: Do you like story writing? 

Student (M): Yes. You get to make up your own stories 

and write what you want to write. 

TABLE 24 

Domain Analysis: Works Group 

Students' Reasons for Liking Story Writing 

1. Semantic relationship: Rationale 

2. Form: X is reason for Y 

3. Example: Being creative (is a reason for liking story 
writing) 

Being creative 
(2, 1) 

Choice of topic 
(4, 1) 

Included Terms 

It's fun 
(2, 1) 

Self expression 
(2, 1) 
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The responses from the WP2 group were similar to the 

Works group in that the favored response to the question of 

why they liked story writing was choice of topic. While this 

remained a strong choice at the final interview, the response 

"It's fun" also was mentionedby this group. What follows is 

a response from the initial interview. 

Researcher: Do you enjoy story writing? 

Student (5): Not if it's forced. 

Researcher: Why not? 

Student (5): 'Cause I don't think anything should be 

forced in writing. Cause you don't do your best. 

Researcher: Why do you think you don't do your best 

when it's forced? 

Student (S): Because it's not your own idea. They give 

you a plot or a story beginning and they say write 

something. Then they make a grade tacked on to it. 

Researcher: Do you enjoy story writing when it's not 

forced? 

Student (5): Yeah. Now it's just do your own. 

Issues of choice appeared to be very important to this 

student and strong opinions were expressed in regards to the 

relationship between choice and achievement. 

The following is an example from the final interview. 

In this case, the student enjoyed story writing because it 

was fun and aides in the student achieving a future goal, 

that of becoming a writer. Most students who gave the 
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response "It's fun" did not describe what was fun about 

writing stories. 

Researcher: Do you enjoy story writing? 

Student (S): Yes. Because I want to be a writer. I like 

writing. I like giving characters a personality. It's 

fun. 

In addition, the following excerpt from a final interviews 

illustrated how choice was still an important issue which 

influenced liking of story writing (See TABLE 25) . 

Researcher: Do you enjoy story writing? 

Student (B): Sometimes, it depends on what I'm writing. 

I like it better if I don't ~ to write a (particular) 

story. 

TABLE 25 

Domain Analysis: WP2 Group 

Students I Reasons for Liking Story Writing 

1. Semantic relationship: Rationale 

2. Form: X is a reason for Y 

3. Example: Choice of topic (is a reason for liking story 
writing) 

Choice of topic 
(3, 1) 

Creativity 
(2, 1) 

Included Terms 
It's fun 
(1, 3) 
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The WP2 1M group favored the response "It's fun" both 

at the initial and final interviews. The following was a 

response from an initial interview. 

Researcher: ... Do you enjoy story writing? 

Student (S): Yeah. It's pretty fun. It(s) different to 

do from last year. Last year we didn't do much fun 

stuff, \t,":' did mostly book work. And I didn't do that 

great last year. I passed a couple of times, you know 

like, I got a "D" a couple of time in my English class. 

This students made a comparison between "book work" and story 

writing, placing a more positive connotation on story writing 

as a classroom activity than the book work this student 

experienced the previous year. In addition, this student 

implied that achievement was related in some way to fun, the 

more fun the activity the better the achievement. 

What follows was a response from a final interview. It 

too addressed the issue of the fun of story writing. 

Researcher: Do you enjoy story writing? 

student (N): Yeah, it's fun. It's interesting. You 

never know what's going to end up at the end. 

Again, the fun of story writing is a major influence on 

whether students like it, in this case, it was fun because it 

was interesting and to an extent, unpredictable (See TABLE 

26) . 
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TABLE 26 

Domain Analysis: WP2 1M Group 

Students I Reasons for Liking Story Writing 

1. Semantic relationship: Rationale 

2. Form: X is a reason for Y 

3. Example: Being creative (is a reason for liking story 
writing) 

Being creative 
(1, 0) 

Choice of Topic 
(1, 1) 

It's exciting 
(0, 1) 

Included Terms 
Being imaginative 
(0, 1) 

It's fun. 
(2, 3) 

It's interesting 
(0, 1) 

It was important to note the significance of topic 

choice and, to some extent, the related issue of fun to these 

students. This element could definitely influence how 

students write and was especially relevant to the research at 

hand as three out of four of the writing tasks were based on 

story starters which conflicts with the students'. desire to 

write on topics of their choice. This may have influenced 

the motivation to write for some students and can not be 

dismissed as an influence on the quality of the stories 

written. 
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4.6.2 Word processing and Writing Partner Features 

used by Students 

An important consideration as to how successfully the 

students internalized the guidance provided by the Writing 

Partner was whether the students used the features available 

to them while writing. In order to determine this, students 

were asked a series of questions to elicit the program 

features used and their attitudes toward them. The students 

who used the Works word processing program to write 

understandably mentioned only word processing features. The 

Writing Partner students used both the Writing Partner, for 

composition purposes, and the Works word processing program, 

for final editing (such as spell checking, double spacing, 

font changes, etc.), therefore mentioned features of both 

programs. 

The features most often used by the Works group were 

editing in general and deleting text in specific. The 

following comment from the initial interview provided an 

example of some of the most common responses from this group 

in regards to what word processing features they used and 

their attitudes toward them. Note that these kinds of 

responses indicated the students' focus on the look and 

correctness of the text rather than content. 

Researcher: What do you think about writing on the 

computer? 
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Student (P): I think it's fun. Funner than writing with 

a piece of paper. You can see more options and stuff. 

You can fix your mistakes, and go through and use the 

spell checker and do whatever. 

By the end of the study, however, the word processor had 

lost some of its novelty. The flexibility of writing by hand 

and actions taken by the teacher (as a result of a student 

using a large sized font and printing 72 pages of text) had 

curtailed somewhat the students' use of editing features such 

as fonts and size. The following example is from a final 

interview. 

Researcher: What do you think about writing with the 

word processor on the computer? 

Student (H): It's better cause you can just make one 

draft and you don't have to make a whole bunch of 

drafts. But it gets kind of boring because you keep 

doing the same thing over and over again. With writing 

you can mess around, because you can change things. With 

the computer, its a solid format, the teachers won't let 

you change the way you write or how you do something. On 

paper you can make your writing nicer. You can make it 

like calligraphy. 

Using the computers attached to the server was a problem 

for this group. The following excerpt took place about a 

week into writing with word processors. Students were still 

having difficulty with the server set-up. 
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The teacher is still assisting students who are having 

problems utilizing the server to get to the word 

processing program (Works). Computers 1-22 are without 

hard drives and need to access the server in order to be 

used. The student at computer #4 seems to be especially 

confused as to the procedure for getting into the 

program through the server. Most students, especially 

those on the computers with the hard drives and the ones 

that use two disks, are working quietly on essays they 

began yesterday. For the most part, even the students 

on the server are working on their essays. According to 

the teacher, even though the students have instructions 

and have worked on the word processor through the server 

many times, if they have not done it for a week they 

have problems remembering how to use it. There seems to 

be reluctance on the part of the students to refer to 

the handout that gives instructions. They prefer either 

the adults in the room or a classmate to tell them how 

it is done. 

Getting into and out of the Works program was a problem 

initially but became less of a pIoblem after the second week 

writing with computers. It must have certainly played a 

role, however, in students' initial attitudes toward using 

the Works word processor to write (See TABLE 27). 
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TABLE 27 

Domain Analysis: Works Group 

Word Processing Features Used by Students 

1. Semantic relationship: Strict Inclusion 

2. Form: X is a kind of Y 

3. Example: The spell check (is a kind of word processing 
feature used by students) 

Spell check 
(1, 3) 

Deleting 
(4,4) 

Font size 
(2,1) 

Style type 
(1,2) 

Drawing 
(0,1) 

... ~~---------------
Included Terms 

Scrolling 
(1,0) 

Font type 
(1,2) 

Printing 
(0,1) 

Editing 
(3,3) 

Saving 
(1,0) 

Students in the WP2 group initially reported using quite 

a few of the Writing Partner features, especially the 

prewriting features of planning, brainstorming, outlining and 

the help menus. The following example was from an initial 

interview. 

Researcher: Do you feel that your writing of narratives 

will be improved by using WP II? 

Student (S): Yes. It's easier. You have all these 

choices. The spell check, the advising, the essay and 
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planning and brainstorming, it's a whole lot better. You 

write down all these ideas on brainstorming and planning 

and then you have it all ready to type out. 

Indeed, some students still used the brainstorming and 

planning features, albeit to a lesser extent, at the end of 

the study. The following was from a final interview. 

Researcher: What do you think is the best thing about 

writing with the program? 

Student (K): The stuff, when you write down pretty much 

what your story's going to be about. 

It soon became apparent that some students used the 

Writing Partner as a word processor, purposely avoiding the 

initial prewriting section of the program. Without having 

completed the prewriting section of the program students 

received no continuous help from the program, therefore they 

experienced none of the metacognitive guidance it provides. 

The following example was from an initial interview. 

Researcher: What do you think about writing with WP II 

on the computer? 

Student (B): I don't like it because I like to get 

straight to the story, not brainstorming and planning. 

Researcher: if you go straight to the story, what do you 

do? 

Students (B): 'Cause if I go straight to the story, it's 

just easier. 'Cause then I can change stuff and not have 
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to think about the story right away. Cause you can just 

start writing and erase it if you don't want it. 

Researcher: If you are writing with WP II does it lock 

you in to certain things that you have to do then? 

Student (B): But I just skip to the essay part because 

its easier. 

The following exerpt was taken from a final interview. 

This student apparently never used any of the features of the 

program, preferring to use it simply as a word processor. 

Researcher: what do you like best about WP II? 

Student (S): You don't have to write out the whole story 

over. If you write with a pen, each time you need to fix 

it, you have to write out the whole story over. With the 

computer you can just type over. 

Researcher: What do you like least about the Writing 

Partner? 

Student (5): Going through all the first stuff with all 

the little pictures. 

Researcher: The way that you have to set up your story 

before you can go on to actually writing it? 

Student (S): Yeah. 

Researcher: How does your writing with WP II compare 

with writing with pen and paper? 

Student (S): Pretty much the same. 

Researcher: Do you find it helpful to use all of the WP 

II features? 
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Student (S): I just typed, there wasn't any feature to 

use. 

Researcher: Do you use brainstorming? 

Student (S): I didn't go through all that. 

Researcher: Do you ever use the I'm stuck menu? 

Student (S): No. 

Researcher: Do you use the spell check? 

Student (S): It doesn't have one. 

Researcher: What about the main ideas? 

Student (S): I don't remember that. 

Researcher: You used the features as little as possible. 

Why? 

Student (S): I never really noticed them. 

Researcher: Was it difficult or easy to learn to use WP 

II? 

Student (S): There's nothing to learn. It's like using 

another word processor. 

At first it appeared that this student was unaware of 

the program features and was in fact using a word processor. 

However, on closer examination a more likely conclusion can 

be drawn. The student knew about the features of the program 

(note the references to the planning section, "Going through 

all the first stuff with all the little pictures" and the 

references regarding the Writing Partner having no spell 

check) but chose not to use them. These comments had 

definite ramifications to this study. If students in fact 
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chose to bypass the prewriting features of the program, then 

they received little expert-like guidance from it. Although 

some of the help menus would still be useful, it appears 

unlikely that students used them which was certainly true for 

this particular student. 

As with the Works group, this group also had problems 

with the server and with the process of saving and retrieving 

their stories in the Writing Partner. The following 

observations illustrated a major initial difficulty for 

students. 

Many students seem inclined to ignore or not use the 

help menus and procedures. Some of the wp2 screens seem 

to be giving inappropriate prompting questions in the 

revision process; wrong names, wrong story elements and 

icons. 

Initially, students who worked on computers through the 

server saved their stories on the server. Other students 

would log on and begin a new story saving over the 

brainstorming that a previous student had done. This 

resulted in the first student attempting to retrieve the 

previous days work and receiving prompts based on someone 

else's work and being referred to by the program by the other 

student's name. Through experience and by providing each 

student with a disk to save their work, this situation 

occurred less frequently, but still occurred. The following 

was further observation data on the problems encountered by 
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students when they were initially learning to use the program 

through the server, it was also an example of how students 

and researchers interacted. 

The student at computer #13 has problems getting into 

the program, having forgotten how to use the server. 

Before I am able to help, another students assists here 

with getting in. The students at computer #22 can not 

find his essay. I assisted him by going through the 

different processes necessary to locate the essay, 

checking both his startup disk and WP2 disk for evidence 

of his essay. The computer he is using is a Macintosh 

plus which requires 2 disks. To do anything on this 

computer requires the student to switch disks, sometimes 

as many as eight times, before they get a screen they 

can work on. Unfortunately, we were unable to find his 

essay and had to call the teacher over. The teacher was 

unable to find the essay either. The student was 

required to write another essay. He seemed resigned to 

it but was disappointed. 

It was not only the unfamiliarity with the server that 

caused problems but also the type of Macintosh computer the 

students had to use. Some students used the Macintosh plus 

which required quite a bit more effort to manage than the 

Macintosh SEs hooked up to the server since. The Macintosh 

plus required going back and forth between a system disk and 
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a Writing Partner disk each time a different section of the 

program was being accessed (See TABLE 28) . 

TABLE 28 

Domain Analysis: WP2 Group 

writing Partner Features Used by Students 

1. Semantic relationship: Strict Inclusion 

2. Form: x is a kind of Y 

3. Example: The spell check (is a kind of Writing Partner 
feature 

used by students) 

Included Terms 
Brainstorming 
(4, 2) 
Outline 
(4, 2) 
I'm Stuck menu 
(3, 2) 

Word processing 
(1, 4) 

features only 

How to use help menu 
(3, 1) 
Key word 
(2, 1) 
Spell check 
(1, 0) 

How to use Brainstorming 
(1, 1) 
How to use Outlining 
(2, 1) 
Continuous help 
(0, 2) 
Help Menu 
(4, 2) 
Use all Writing 
features 
(0, 2) 
Planning 
(3, 3) 

Partner 

The students interviewed in the WP2 1M group for the 

most part reported using most, if not all, of the program 

features and to a greater extent than those students using 

the WP2 group. The following example was from the initial 

interview. 
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Researcher: Do you find it helpful to use all the WP II 

features? 

Student (S): Yeah. 

Researcher: Which ones do you use? Like the 

brainstorming? 

Student (S): Yeah, that helps a lot. I'm really not 

sure. I wasn't sure how to do brainstorming but it says 

what's needed. So I'know'what to do. I can write where 

it takes place, what time, day or night, or how this 

person is or what she is and that sort of thing. It 

helped me on that. 

Researcher: How about the outline section? 

Student (S): Yeah. I didn't know what to do at first. I 

went into it and it said what I need to do. Then I knew 

what it was but I didn't have that much outlining. Then 

I wrote and it gave me more ideas on what I needed. 

This student reported not only using the brainstorming and 

outlining features but al:::o the help menus that go with them. 

The following selections were students' reasons for using the 

features of the program. The first example refers to the 

planning features. It was from a final interview. 

Researcher: How about planning? 

Student (R): That's good, because sometimes I don't 

know what to write about, it helps. It gets me thinking 

about it. It's different than just writing with pen and 
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paper because you wouldn't have those options. Someone 

would have to help you. 

The next example was also from a final interview. This 

student reported using most of the Writing Partner features. 

Researcher: So you use most of them if not all of them. 

Why do you use most of them. 

Student (M): One, just to find out what they were and 

when I found they were helpful, like the brainstorming, 

I would use it again. 

Unlike the WP2 group, this group seemed to use the 

writing Partner as it was intended. None of the interviewed 

students for this group reported skipping through the program 

to use it like a word processor, though one student reported 

observing others in the class do so and suffer the 

consequences. The following was from an initial interview. 

Researcher: ... Now that you use it (the Writing 

Partner), will it affect the way you write? 

Student (e): Because now, some people in our class, they 

just skip right through, and start on their story, but 

then they keep forgetting stuff, so they do go back and 

do the planning and stuff. I've never done that before. 

In one of our classes, I don't know what it was, but we 

had to think of something, and we did brainstorming to 

think of a whole bunch of ideas and it really helped. I 

forget what it was. I remember it really helped us think 

of more stuff, people were piggy backing, like they say 
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something, and it kinda means the same, but different 

ideas. You know, like another thought in your mind. 

Some students stated that they did not like some of the 

program features but used them anyway. The following exerpt 

provides an example of this. It comes from an initial 

interview. 

Researcher: What do you think is the best thing about 

writing with the program? 

Student (B): Although I don't like using the planning 

and stuff, if I didn't use the planning I probably 

wouldn't have as good a story. 

While it appeared from their interviews that these 

students used the features of the program (and this may have 

been initially true), by the middle of the study some 

students were skipping the prewriting section of the Writing 

Partner program and going directly to the essay portion. The 

following was an observation of this activity which occurred 

midway through the study when students were finishing up 

their first computer essay and beginning their second 

computer essay. 

Finding it odd that so many students had so quickly made 

their way to the essay section of the wp2 program 

(considering the past difficulties), I asked some 

students how this had happened. The students at 

computers #23 and #24 both stated that they had skipped 

through the other parts of the program just to get to 
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the essay portion. They did not have the continuous 

help screen up and it would have done them no good as 

they had not chosen any key words. I asked them why 

they had skipped through the program. The reply was 

that it (going through the planning, brainstorming, 

keywords, etc.) helped very little, it took too long to 

get through and they had to get through to the essay in 

order to save. I also approached the students at 

computer #28 who responded in a similar manner. This 

student was also not using the continuous help screen 

and when asked why stated that he had skipped through 

until he reached the essay part of the program. 

This was an enlightening observation in many ways. First, 

when the students stated that the prewriting section "helped 

very little", they had yet to receive any feedback on their 

stories, therefore, how they were evaluating whether the 

program helped or not was unknown. Second, here was another 

example of the students' feeling that the program took too 

long to use. 

The fact that they could not save during the prewriting 

section and come back to it later was another major factor in 

their skipping past it to the essay section of the program. 

The following observation provided an example of how 

widespread skipping to the essay section was (See TABLE 29). 

I took a quick around of how many continuous help 

screens were up and had suggestions on them (the 
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suggestions would indicate that at least the student had 

used the keyword portion of the program). Eight 

students had their continuous help screen up, the rest 

of the students were either on a different part of the 

program (some were in brainstorming and keywords) or 

were at the essay writing stage with no continuous help. 

TABLE 29 

Domain Analysis: WP2 IM 

Writing Partner Features Used by Students 

1. Semantic relationship: Strict Inclusion 

2. Form: x is a kind of Y 

3. Example: The spell check (is a kind of writing Partner 
feature 

used by students) 

Included Terms 
Brainstorming 
(9, 8) 
Outlining 
(3, 2) 
I'm Stuck menu 
(5, 3) 

Word Processing 
(0, 3) 

features only 

How to use Help menu 
(4, 4) 

Key word 
(5, 2) 
Planning 
(7 I 5) 

How to use Brainstorming 
(3, 2) 
How to use Outlining 
(4, 2) 
Continuous help 
(1, 0) 
Help menu 
(2, 4) 
Used all Writing Partner 
features 
(1, 2) 
Revision 
(1, 1) 
Spell check 
(2, 3) 

Some students in both the WP2 group and the WP2 1M group 

appeared to use the Writing Partner as a word processor 
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rather than take advantage of the expert-like guidance 

provided by the program. In this way, the works group and 

the WP2 group were much alike. It was impossible to tell for 

sure how many students actually used the Writing Partner 

features but it was certainly true that not all of them did. 

4.6.3 Word processing and Writing Partner Features 

Students Liked 

It was one thing to find out what students used but 

another to discover what features they liked about the 

programs. While there is a relationship between the two, 

determining what features students liked is another way at 

getting at how the students value their computer writing 

experiences. 

The Works group reported liking many of the Works 

features with no element taking precedence over another. 

What follows was an example from an initial interview. 

Researcher: What do you like best about the word 

processor? 

Student (W): It has spell check. I like how you can, 

you have your own file, and you keep all your stories in 

the file. It's real easy to get into and write. 

This statement refered basically to the ease of changing 

text. Finding and changing spelling errors and being able to 

save text for later editing was a very positive feature of 

the program for these students. Another example of this was 

provided from a final interview (See TABLE 30) . 



183 

Researcher: What do you like best about the word 

processor? 

Student (R): The different fonts and how you can erase 

something really fast and you wouldn't have to scratch 

it off. You know that you wouldn't lose it, you can 

just keep it on the disk. 

TABLE 30 

Domain Analysis: works Group 

Word Processing Features Liked by Students 

1. Semantic relationship: Strict Inclusion 

2. Form: X is a kind of Y 

3. Example: The spell check (is a feature of the word 
processor 

Spell check 
(2, 1) 
saving 
(1, 1) 
Printing 
(0, 1) 
Helps thinking 
(1, 0) 

Many options 
(0, 2) 
Editing 
(1, 2) 
Drawing 
(0, 1) 

students like) 

Included Terms 

Ease of use 
(2, 0) 
Fonts 
(1, 1) 
Styles 
(1, 1) 
High Tech 
(0, 1) 
Fast 
(1, 1) 
Learning to type 
(1, 0) 

Students from the WP2 group reported liking many of the 

features of the Writing Partner. That the program provided 
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help in general seemed co be the most often made comment. 

Students in this group appeared quite selective about what 

kind of help they wanted to receive. The following was an 

example of a student who used the help menus in revision but 

did not like the features in the prewriting section of the 

program. This student reported using the essay portion of 

the program along with it's associated menus. 

Researcher: What do you think about writing with WP II 

on the computer? 

Student (Bl: I think the essay part is good because you 

get to, it helps you revise it. It gives you good 

questions and stuff but I could go without the other 

parts. Sometimes you don't even use what you put because 

the story just doesn't sound right. So you have to 

change it, and it asks you why are you changing it. 

Because I don't like it. 

The following is from a final interview. This student also 

prefered the guidance provided during the essay and revision 

process of the Writing Partner. 

Researcher: What do you like best about WP II? 

Student (Bl: The part where it gives you questions that 

you can look over and decide if your story has those 

things. The revising, I think. It helps me remember if 

I've got everything in it or not. If I've missed a 
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question or if I put in something that really doesn't 

fit, it helps me get that out. 

It was rare for a student in this group to mention the 

prewriting section of the program as the section they liked 

or used. This may be further evidence that many students 

skipped to the final sections of the program, essay and 

revision, and if they required help, would only have the 

menus to rely on and could not refer back to their prewriting 

sections (See TABLE 31) . 

TABLE 31 

Domain Analysis: WP2 Group 

writing Partner Feature Liked by Students 

1. Semantic relationship: Strict Inclusion 

2. Form: x is a kind of Y 

3. Example: Planing (is a feature of the Writing Partner 
students 

Planning 
(1, 1) 
Provides help 
(3, 1) 

like) 

It's easy to work with 
(1, 0) 

Keyword 
(1, 0) 

Essay 
(1, 1) 

Word Processing 
(0, 1) 
Continuous help 
(0, 1) 

Included Terms 
Brainstorming 
(1, 1) 
Helps generate ideas 
(2, 0) 
Saving 
(1, 2) 
I'm Stuck menu 
(0, 1) 
Helps improves story 
(1, 0) 
Revision 
(1, 1) 
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The students in the WP2 1M group had stronger 

preferences for the prewriting section of the program, 

especially the keyword section which was ultimately used in 

the essay part of the program. The following was from an 

initial interview. 

Researcher: What do you like best about WP II? 

Student (B): probably the guy with the little funny hat 

telling you what to do. Like when you're writing your 

story, asking you about your icon things (keywords). You 

know how you put the icon things (keywords) in. Asking 

you about, is there any good qualities in this person? 

and stuff like that. That's pretty funny. 

This student apparently used the prewriting section of the 

program and received prompts based on the keywords she 

provided during the keyword section of the program. 

Again, use of the prewriting section of the program 

continued to be a well liked feature of the Writing Partner 

program as was illustrated by the following comment from a 

final interview (See TABLE 32) . 

Researcher: What do you like best and what you like 

least about writing with WP II? 

Student (C): I like it because (more laughter). 

Like on brainstorming and stuff, it makes your stories 

more complete. Then it makes them have the right words 

and not anything misspelled or capitalization. But it 

takes kind of a long time to get through it all. At 
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first, I thought it was going to take forever because I 

didn't know what I was doing. Now I know what I am 

doing. 

TABLE 32 

Domain Analys is: WP2 IM 

writing Partner Feature Liked by Students 

1. Semantic relationship: Strict Inclusion 

2. Form: x is a kind of Y 

3. Example: Planing (is a feature of the Writing Partner 
students 

Provides help 
(3, 3) 
I'm Stuck menu 
(1, 0) 

like) 

Like everything 
(2, 1) 
Key Words 
(4, 0) 
Planning 
(I, 0) 
Brainstorming 
(0, 1) 
Editing 
(0, 1) 

Included Terms 
Easy to use 
(2, 2) 
Spelling/punctuation 
(1, 2) 
Helps generate ideas 
(1, 1) 
Faster 
(I, 0) 
Outlining 
(0, 1) 
Essay 
(1, 1) 
Writing is more organized 
(0, 1) 

Students in the Works group mentioned liking the editing 

features of the program best. Both Writing Partner groups 

mentioned liking the fact that the program provided general 

help with writing. However, the WP2 group appeared to prefer 

the help provided in the essay and revision section of the 

program and appeared to avoid the prewriting section. The 
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WP2 1M group appeared to like the help they received in the 

initial, prewriting part of the program. 

4.6.4 Word Processing and Writing Partner Features 

Least Liked 

While it was important to discover what features 

students liked in order to get some indication as to the 

features they would use, it was also important to know what 

they liked least in order to determine what features they 

might avoid. 

The Works students seemed to like least the features 

that are attributable to the computer in and of itself (e.g. 

learning to use the program or waiting to print) which have 

little to do with actual composition of text. The following 

excerpt was from an initial interview. 

Researcher: What do you like least about the word 

processor? 

Student (M): The color. It's black and white. I would 

like all colors. 

However, some of the least liked features mentioned by the 

Works group, though not directly attributable to the 

composition activity, can influence a students uninhibited 

use of the program. The following excerpt was from a final 

interview. 

Researcher: What do you like least about word 

processor? 
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Student (R): Probably, if you type out you whole thing, 

and you're reading it over and you push a wrong button 

then it can erase the whole thing. If you highlight it 

all and you push return or backspace or something, you 

can erase your whole thing. 

This inadvertent deleting of text caused by accidentally 

hitting a key while text was highlighted (or sometimes when 

students fail to save frequently enough and the server or 

their particular system crashes) caused a great deal of 

frustration on the part of the student who lost text. 

Initially, this was a frequent occurrence as the students 

were still becoming Macintosh or computer literate. Such 

accidental deletions rarely occurred after the second week of 

using the computers but it was certainly a hard lesson for 

some students to learn (See TABLE 33). 
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TABLE 33 

Domain Analysis: Works Group 

Word Processing Feature Liked Least by Students 

1. Semantic relationship: AttribuLion 

2. Form: X is a attribute of Y 

3. Example: Lack of color (is a characteristic of the word 
processor liked least by students) 

Included Terms 

Takes longer to write 
(2, 1) 
Computer errors 
(1, 0) 
Lack of color 
(1, 1) 
Accidentally deleting text 
(0, 1) 

When not allowed to use it 
(1, 0) 

Waiting to print 
(0, 1) 
Learning to use it 
(1, 0) 
Typing 
(1, 1) 
Lack of help 
(0, 1) 

No feature was mentioned more frequently than any other 

by the students in the wp2 group. However, the time it took 

to go through the program appeared to be a major handicap for 

the students using the Writing Partner, so much so that by 

the end of the study the length of time it took to go through 

the program was the most frequently mentioned feature least 

liked by the students interviewed. While this was a factor 

at the time of the initial interview, the least liked 

features were more evenly distributed. The following excerpt 

from an initial interview provided a good example of this. 

Researcher: What do you like least about WP II? 
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Student (B): well, I absolutely hate the brainstorming. 

And the outlining and all that stuff. I think it's a 

good idea but it takes too much time and then you have 

to redo it cause you can't save it. You don't even get 

to write anything until the very end. 

By the time of the final interviews, however, students 

appeared to lack an understanding of the purpose of the 

various features of the program .. 

Researcher: What do you like least about the Writing 

Partner? 

Student (S) That it forces you to go through a lot of 

steps first. Some steps are sort of pointless. 

This frustration over the time consuming nature of the 

program was very much associated with the phenomenon of 

students in this group skipping through the program to reach 

the essay section and thereby using the Writing Partner 

solely as a word processor. Again, it was important to note 

that without going through the entire program students fail 

to encounter and make use of the expert-like metacognitive 

guidance this program provides (See TABLE 34). 
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TABLE 34 

Domain Analysis: WP2 Group 

Writing Partner Features Liked Least by Students 

1. Semantic relationship: Attribution 

2. Form: X is a attribute of Y 

3. Example: Outlining (is a characteristic of the Writing 
Partner liked least by students) 

Included Terms 
Boredom 
(1, 1) 
Outlining 
(2, 1) 
Too slow 
(1, 0) 

Everything 
(1, 0) 
Key Words 
(2, 1) 
Going through the server 
(1, 0) 

Planning 
(1, 0) 
Hard to learn 
(1, 0) 
Spelling 
(1, 1) 
Takes too long to go through 
steps 
(2, 5) 
Brainstorming 
(1, 2) 

The WP2 1M group had similar complaints to the WP group. 

They also felt that the program was time consuming and 

difficult to use. While this group appeared to use the 

program features more than the other Writing Partner group, 

it was still important to note that their least liked feature 

was still how long it took to use the program. The following 

example was from an initial interview but was illustrative of 

students perceptions at the final interview as well. 

Researcher: What do you like least about it (the 

Writing Partner)? 
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Student (S): It takes a long time to work with it and 

you can't ever, you sometimes need help to get on, it 

takes a while. It(s) kinda slow. You go through one 

disk, it takes, you have to switch 'em all the time. Or, 

it's just kinda slow, but that figures, because 

everybody's trying to get on. You have to find the disk, 

load it, and try and get on with everybody else. It 

takes a little while. 

The length of time and the ease of use were all mentioned in 

this statement. While only how long it takes to get through 

the program was directly related to the Writing Partner, the 

server difficulties certainly influenced the students as 

well. Indeed, the server waw still a factor at the end of 

the study since it was not possible to replace those 

computers attached to the server and those using disks with 

twenty two computers with hard drives (See TABLE 35). 
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TABLE 35 

Domain Analysis: WP2 IM Group 

Writing Partner Features Liked Least by Students 

1. Semantic relationship: Attribution 

2. Form: X is a attribute of Y 

3. Example: Outlining (is a characteristic of the Writing 
Partner liked least by students) 

Included Terms 
Boring 
(I, 0) 
Outlining 
(1, 0) 
Planning 
(3, 1) 

Brainstorming 
(2, 1) 
Going through the server 
(1, 0) 

Too slow 
(2, 3) 
Continuous help screen 
(I, 0) 
Takes too long to go through 
steps 
(3, 2) 
Spelling/punctuation 
(0, 1) 
Doesn't give ideas I need 
(0, 1) 

Students in the Works group disliked features of the 

computer, such as lack of color, not features of the Works 

word processing program itself. Students in the WP2 and WP2 

1M groups both disliked the length of time it took to get 

through the program and the complexity of accessing the 

server or using the Macintosh Plus. There was not much to be 

done about the hardware problems, though these problems 

certainly appeared to matter to the students. The fact that 

they disliked the length of time it took to get through the 

program may have influenced students to bypass the prewriting 
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section to get immediately to a section where they could 

save. 

4.6.5 Interactions Between Students 

It was important to the study to determine the types of 

interactions between students which occurred in each of the 

groups. One of the hypothesis was directed toward changes in 

the classroom learning environment and one of those changes 

referred to the differences in the amount and kind of 

interactions between students. Interviews and observations 

served to clarify these relations. 

The interactions between students using the Works 

program dealt with both computer problems and composition 

problems. Students mostly spoke of composition help when 

interviewed. The following excerpt was an example of this 

type of interaction from an initial interview. 

Researcher: What kinds of interactions do you have with 

other students? 

Student (R): I sit next to different people and they 

can help you change stuff and they can read your story. 

They can give you ideas. 

Such behavior was also observed to occur in this classroom. 

The following exerpt was taken from observations of this 

group. 

Students at computer #2 and #3 are interacting on their 

compositions. The student at computer #3 is reading the 

other student's composition on the computer screen and 
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is making comments about the content. She then gives 

advice on punctuation. The students at computer #3 has 

at least one page of text (I observed her paging up) 

while the student at computer #2 has one long, complete 

sentence. There is the distinct sound of keyboarding in 

the classroom. Hardly any conversations, such as the 

one that was just observed, are occurring. 

As in the initial interview, final interview comments 

regarding interactions between students focused mainly on 

composition help. The following was an example of such 

statements from a final interview (See TABLE 36). 

Researcher: What kinds of interactions do you have with 

other students? 

Student (B): I talked about some of my ideas in some of 

the stories and asked them if they liked it. I asked 

them if I had any errors or anything on it. They helped 

me out. 
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TABLE 36 

Domain Analysis: works Group 

Kinds of Student to Student Interactions 

1. Semantic relationship: Strict Inclusion 

2. Form: X is a kind of Y 

3. Example: Sharing ideas (is a kind of student/student 
interaction) 

Included Terms 

Giving/asking opinions about 
stories 
(2, 2) 
Talking about stories 
(1, 3) 

No interaction 
(2, 0) 
Read each others' stories 
(1, 2) 

Spelling help 
(0, 1) 

Sharing ideas 
(2, 2) 
Social (school related) 
(1, 0) 
Social (not school related) 
(1, 1) 
Editing help 
(0, 1) 
Computer help 
(0, 2) 

Though interactions between students in the WP2 group 

were expeted to be focused mainly on computer and program 

use, this was not the case. Here also, the students reported 

receiving composition help, both for content and form. The 

following was an excerpt from an initial interview. 

Researcher: What kinds of interactions do you have with 

other students when you're writing with the Writing 

Partner? 

Student (B): They give you suggestions that you can 

use. Like if you're writing a story, they read it, and 
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say "we would do this", or "you could do that". And how 

to write it better to make it more interesting. 

In this group, as was true in the Works group, students 

shared and discussed their stories. The following is an 

observation of just such an activity. 

Students at computers #2 and #3 are discussing the 

students at computer #2's story. He reads it aloud and 

the other students comments on the content, making 

suggestions for additional content. He is giving 

details about bow hunting which is going to be added to 

the story. Student at computer #11 is reading her story 

aloud and then discusses with her neighbor names for 

characters in her story. She specifically wants ones 

she can spell and that sound snobby. 

While giving and receiving composition help were part of 

the interactions between students at the end of the study, 

students also provided help with the program. The following 

was an excerpt from a final interview (See TABLE 37) . 

Researcher: What kinds of interactions do you have with 

other students? 

Student (S): If they needed help and I knew the answer, 

I just helped them. 

Researcher: Do you mean constructing the story or using 

the program? 

Student (S): Using the program. 
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TABLE 37 

Domain Analysis: WP2 Group 

Kinds of Student to Student Interactions 

1. Semantic relationship: Strict Inclusion 

2. Form: X is a kind of Y 

3. Example: Sharing ideas (is a kind of student/student 
interaction) 

Included Terms 
Giving/asking opinions about 
stories 
(3, 3) 
Talking about stories 
(1, 0) 

No interactions 
(0, 1) 
Help with the computer 
(1, 0) 
Punctuation 
(1, 1) 

Sharing ideas 
(1, 0) 
Social (not school related) 
(1, 1) 
Spelling help 
(2, 1) 
General help 
(0, 1) 
Writing Partner help 
(1, 3) 

The WP2 1M group was expected to have less interactions 

with their peers on compositions matters then both the Works 

group and the WP2 group. However, the students in the WP2 1M 

group also stated that sharing ideas with other students and 

reading each others stories were kinds of interactions that 

they engaged in with their peers. The following was an 

example of such interaction taken from an initial interview. 

Researcher: What kinds of interactions do you have with 

other students? 

Student (S): If they need to find names of people, I 

can think of names. If they're stuck in some place, I 
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can try to help them. If I can't, I usually get the 

teacher. 

Researcher: Do they come to you about spelling? 

Student (S): Yeah, Spelling or how to correct it. I can 

tell them where to go to correct their spelling. 

Researcher: How about just using the computer, like 

logging on? 

Student (S): Usually they don't need help on that. 

Researcher: How about reading each others stories? 

Student (S): If they need it read, I'll read it and 

correct what I thought was wrong. 

Researcher: What do you look for? 

Student (S): Spelling and punctuation. If someone is 

talking, you need parenthesis. 

Researcher: Do you help them with the kinds of things 

that come up on WP II? 

Student (S): No, I just read the story and that's it. 

The same kinds of interactions were reported during the 

final interview. An excerpt from a final interview provided 

an example of this interaction. 

Researcher: Did you talk with other students? 

Student (S): I really didn't talk very much, I just 

kept to myself. I wanted to get done. I didn't like it 

at first, but then my story got more interesting. 
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The kid next to me, occasionally we switched seats and 

I'd read his and he'd read mine. I helped him a little 

with his spelling. We talked a little. 

Both these students reported giving help to students on 

their stories but the help appeared to be mainly regarding 

structure, grammar or spelling. Giving or receiving help on 

content was rarely mentioned. Students in the WP2 IM group 

were observed having these interactions. The following 

excerpt was a five minute observation done during the third 

week of using the program. 

The students at computer #23 reads through the revision 

help screens. She leaves them on the screen just long 

enough to briefly scan them, then clicks them away. She 

asks her neighbor, "What do I do now?" and the neighbor 

responds, "Keep revising." The student replies, "I 

did!" to which the neighbor responds, "Go to the clever 

questions screen.". She calls up the clever questions 

screens, clicks through a few briefly without taking the 

time to consider them, and comments to her neighbor, 

"They're really stupid." The other neighbor (student at 

computer 22) also has been clicking through the clever 

questions screens in the same manner. The student at 

computer 22 then asks her neighbor (students at computer 

#24), "How do I get this thing to double-space?". The 

student at computer 24 then helps the students at 
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computer 22 double-space, walking her step-by-step 

through the procedure. They exit WP2 to do so. 

The student at computer #24 was providing help with the 

Writing Partner features to one neighbor and providing help 

with the word processor (for double-spacing) to her other 

neighbor. Though she could have told her directly, when her 

neighbor asked what to do next she told the student to go to 

the revision section of the program. It wasn't as if she 

would not take the time away from her own writing to assist 

another as she quit her own writing to help her other 

neighbor through the laborious process of getting from the 

Writing Partner program into the works program for editing. 

Her way of providing help was to refer the student to another 

section of the Writing Partner program (See TABLE 38) . 

~., • 'f. 
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TABLE 38 

Domain Analysis: WP2 IM Group 

Kinds of Student to Student Interactions 

1. Semantic relationship: Strict Inclusion 

2. Form: X is a kind of Y 

3. Example: Sharing ideas (is a kind of student/student 
interaction) 

Included Terms 
Giving/asking opinions about 
stories 
(0, 1) 
Talking about stories 
(1, 2) 

No interaction 
(1, 1) 
Read each others' stories 
(1, 4) 
Spelling help 
(2 I 2) 
Writing Partner help 
(1, 3) 

Sharing ideas 
(4, 1) 
Social (school related) 
(0, 1) 
Social (not school related) 
(2, 1) 
Editing help 
(2 I 1) 
Computer help 
(1, 0) 
General writing help 
(1, 0) 

The students from the Works group shared ideas about 

stories and gave help with the computer in their interactions 

with each other. The students in the WP2 group had similar 

kinds of interactions in addition to assisting students 

through the Writing Partner program. Interactions between 

students in the WP2 1M group appeared to be centered on 

giving help with the Writing Partner or the computer system. 

4.6.6 Interactions Between Students and Teacher 

It was important to the study to determine the types of 

interactions between the students and teacher occurring in 

each of the groups. Considering that one of the hypothesis 
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was directed toward changes in the classroom learning 

environment and one of those changes being differences in the 

amount and kind of interactions between students and the 

teacher, interviews and observations serve to clarify these 

relations. 

For the most part, the students in the Works word 

processing group reported that their interactions with the 

teacher focused on getting help with the computer. The 

following excerpt from an initial interview illustrated this 

relationship. 

Researcher: How about when you talk with the teacher, 

what kinds of things usually? 

Student (H): Like if there's something wrong with your 

computer, if it's beeping, or it comes up and says 

"insufficient data". That's the only time you have to 

call the teacher. Your friends can help you with that. 

Researcher: What does she usually do? 

Student (H): She just takes your cursor and she'll just 

do some weird stuff with it and it will go off the 

screen. So she knows a lot about this. 

This student's comments identified the teacher as the expert 

when it carne to the computers in the classroom. Indeed, a 

great deal of the teacher's time was spent troubleshooting 

computer problems. As one student put so succinctly when 

asked what kind of interactions she had with the teacher, she 

replied, "Mainly getting help when the computer messes up or 
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gets stuck." However, students also received editing help 

from the teacher. The following excerpt from a final 

interview illustrated this point. 

Researcher: What kind of interactions did you have with 

the teacher? 

Student (H): If I carne across a word, I would ask the 

teacher whether its spelled correctly or looks right, at 

least. I had some questions like "what do you do on 

this menu"? Sometimes I'd get lost. 

It was clear that the teacher engaged in providing 

assistance with both editing and computer help in this class. 

The following observation provided an example of the type of 

interactions between students and the teacher that occurred 

over a five minute period of time. 

The teacher reads over the shoulder of one student and 

suggests that what is being written is a new paragraph. 

Another students is up waiting by the teacher to ask a 

questions. She sees me (the researcher) watching and 

says that she needs to ask 'the teacher' a question. 

The teacher, while looking at the work of the student on 

the computer screen, remarks that she (the student) has 

set her own margins and did not use the ones the machine 

provides. She says that it is better to use the ones 

set by the machine. She doesn't explain why. The 

teacher then reads through another students story at his 

invitation. She comments on the huge amount of 
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information included in the program and indicates, using 

her thumb and index finger, the amount of information 

that should be included in one paragraph. 

The teacher appeared to provide much the same kind of help to 

students as the other students in the classroom provide to 

one another. She was definitely the focus of attention, 

though at times requests for her assistance and hers only, 

are quite numerous and a bit overwhelming. Even when 

assistance by another adult or a student was offered, some 

students prefered to interact with the teacher when they 

experienced difficulties with the computer or with editing 

their text. Interactions between the students and teacher in 

this class were focused mainly on the teacher providing 

assistance to students, either computer or editing 

assistance, and the students usually initiated the 

interaction (See TABLE 39) . 
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TABLE 39 

Domain Analysis: Works Group 

Kinds of Student to Teacher Interactions 

1. Semantic relationship: Strict Inclusion 

2. Form: X is a kind of Y 

3. Example: Giving ideas (is a kind of teacher/student 
interaction) 

Giving story ideas 
(1, 0) 
Editing help 
(0, 1) 
Spelling help 
(1, 1) 

Included Terms 

Computer help 
(3, 4) 

No interaction 
(1, 1) 
Help with problems 
(2, 1) 

The interactions between the students and teacher in the 

WP2 group were much the same as those of the Works group. 

Again, the teacher g~ve computer and editing assistance, the 

difference being that the teacher was now required to assist 

students with the Writing Partner program. The following 

excerpt is from an initial interview which illustrated this 

point. 

Researcher: How about with the teacher? 

Student (S): I ask her for help. If my partner doesn't 

know, I ask the teacher about the story making sense. 

What will help me if I'm stuck. Stuff that you don't 

know, if the word comes on the screen that you don't 

know about, I ask "what's it going to do?" 
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In this instance, the teacher was the second line of help 

since this student preferred to approach a neighbor prior to 

approaching the teacher. The teacher was only approached for 

help in understanding prompts provided by the Writing 

Partner. 

A good example of the teacher's general activities while 

students were using the computers in the wp2 classroom was 

provided by the following observation taken during the third 

week of computer use. 

The students at computer #27 tells the teacher he can't 

find his story. The teacher tells him to "go through 

open, look on the hard drive, and if it isn't there, 

look on the floppy.". The students at computer #28 

becomes interested in this exchange and takes the mouse 

from the student at computer #27. The teacher tells him 

to work on his own story. At this point, three other 

students ask the teacher for assistance locating/opening 

documents. In the questions, the students specify the 

correct procedures for solving these logistical 

problems, so the teacher simply answers "yeah" to each 

of them. Someone yells to the teacher, "I'm about 

done! ", and the teacher replies, "Good!". The student 

at computer #23 has heard these exchanges concerning 

getting into and saving documents. She appears as if 

she is confused (frowning and pursing lips while staring 

at the screen). She selects "save" from the "file" 
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menu, pauses at the "replace" screen, then clicks 

cancel. she turns and looks at the teacher for a few 

moments, then turns to face her Mac screen. The teacher 

was busy answering questions. The student then spends 

several minutes playing with the mouse, watching the 

cursor change from a quill to a pointer as she moves it 

to different areas of the screen. 

Obviously, the teacher was in high demand as a computer coach 

at this stage of the study, so much so that all the students 

that needed her assistance were not receiving it. The 

student in the latter part of the observation needed help 

with saving a document but did not feel she could interrupt 

the teacher to get the help she needed and decided to just 

wait. 

The students at computer 23 tries to save her work 

again, but cancels at the "O.K. to replace" screen. She 

is obviously frustrated. She turns away from her 

screen, raises her hand and looks at the teacher. The 

teacher is helping another student. Her back is turned 

so she does not notice the student. 

Later, the teacher announced the correct procedure for saving 

and exiting from the Writing Partner program. Many students 

had the problem initially as to how to respond to the prompts 

"O.K. to replace" that were provided by the computer. Again, 

an inordinate amount of the teacher's interactions with 
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students were computer related rather than focused on the 

stories students were writing (See TABLE 40) . 

TABLE 40 

Domain Analysis: WP2 Group 

Kinds of Student to Teacher Interactions 

1. Semantic relationship: Strict Inclusion 

2. Form: X is a kind of Y 

3. Example: Giving computer help (is a kind of 
teacher/student interaction) 

computer help 
(2, 2) 
writing Partner help 
(2, 0) 
Gives punctuation help 
(1, 1) 

Included Terms 
Editing help 
(2, 0) 
Helps when system crashes 
(a, 1) 
General help 
(1, 1) 

Students in the.WP2 1M group had similar interactions 

with the teacher to the Works and WP2 groups. The most 

common response in the initial interviews in regards to what 

kinds of interactions students reported having with their 

teacher was general help. The following excerpt from an 

initial interview illustrated the range of interactions one 

student had experienced. 

Researcher: What kind of interactions do you have with 

the teacher? 

Student (N): She helps us with it (Writing Partner) and 

sometimes we just talk. She helps us if we have a 
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problem on our computer, like a bomb. Sometimes people 

don't know what to do. 

By the final interview, students had more varied 

responses and were less focused getting help from the teacher 

on the use of the Writing Partner program or the computer in 

general. At this time, making it through the printing 

procedure seemed to be the major focus of interactions 

between students in this group and the teacher. The 

following excerpt was from a final interview. 

Researcher: What kind of interactions do you have with 

the teacher? 

Student (M): A few times I needed her help. I needed to 

know how to get the story printed. 

The following observation provided a general 

illustration of what kinds of interactions occur in this 

class between students and teacher. Again, printing, amongst 

other things, was a focus of the interaction between student 

and teacher. 

The teacher and aide are helping several students print 

out their stories, The student at computer #17 tells 

the teacher, "I need major, major help." To which the 

teacher responds, "You'll just have to wait a minute." 

There are still four of the initial six students with 

their hands up. The aide is still helping a student 

print, The teacher is helping one student load a disk 
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and open WP2, helping another students with 

capitalization and another student load WP2. 

Notice that the teacher was still assisting students load the 

Writing Partner program from the server. The server 

continued to cause some students problems throughout the 

study. 

Interactions between the students in the WP2 1M group 

and the teacher focused on the teacher as the classroom 

problem solver, especially when it came to anything having to 

do with a computer (See TABLE 41) . 

TABLE 41 

Domain Analysis: WP2 IM 

Kinds of Student to Teacher Interactions 

1. Semantic relationship: Strict Inclusion 

2. Form: X is a kind of Y 

3. Example: Giving computer help (is a kind of 
teacher/student interaction) 

computer help 
(1, 2) 

No interaction 
(0, 2) 
General help 
(4, 1) 
Social 
(1, 0) 
Help with printing 
(0, 1) 

Included Terms 
Editing help 
(0, 1) 
Writing Partner help 
(2, 0) 
Helps when system crashes 
(1, 0) 
Reads story 
(1, 0) 
Giving ideas 
(1, 1) 

Interactions between the teacher and the students, no 

matter what the group, seemed to focus on the teacher as 
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computer expert (Works and Writing Partner). Along with 

questions about the mechanics of writing, questions regarding 

basic computer skills (logging on and off, accessing server, 

printing and general Macintosh literacy questions) seemed to 

have constituted the majority of the students' questions. 

This conclusion was corroborated by both interviews and 

observations. 

4.6.7 Summary of Qualitative Data 

The qualitative data was the third and last component of 

the data analysis. While only a limited number of randomly 

selected individual were interviewed, the data obtained 

provided some insights into how the Works and Writing Partner 

program were used in each class. The qualitative data 

indicated that students in all groups liked story writing 

(though students in the WP2 group are somewhat less committal 

in regards to this). Students particularly liked story 

writing because it was fun and when they had an opportunity 

to choose the topic. Story writing being fun and topic 

choice were often mentioned in connection with each other. 

Again, all 3 groups are similar. The fact that choice of 

topic was an important element to liking story writing had 

implications for the present research. Only 1 of the 4 

stories written by the students during the study were written 

on a topic of choice. Though there were no differences in 

the writing quality between groups on that particular story, 
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this factor could influence a student's motivation to write 

since it appeared to be important to them. 

Students in the Works group reported using and liking 

the editing features of the word processor the most. This 

was much like what is reported in the literature on using 

word processors to write. Students in the wp2 group reported 

using many of the features of the program but liked the essay 

portion of the program most and the prewriting section and 

the length of time it took to get through the program least. 

while students in the WP2 IM group also reported using many 

of the features of the Writing Partner program, they liked 

using the prewriting section the most even though they shared 

the same dislike as the WP2 group in regards to the length of 

time it took to get through the program. These differences 

between WP2 and WP2 IM groups were crucial. Students in the 

WP2 group reported skipping through the program to the essay 

portion of the program, the most liked features for this 

group. Without going through the prewriting section, 

students received no continuous help while writing during the 

essay section. Any of the expert-like metacognitive guidance 

provided during that portion of the program was missed, 

therefore, how could it be internalized? In addition, both 

groups reported the length of time it took to go through the 

program as the least liked feature. This was more a 

reference to the fact that students had to go all the way 

through the prewriting section of the program before they 
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could save. It was less an issue of time, although it does 

become an issue of time when the student hasn't made it 

through the prewriting part of the program before the end of 

class and therefore can't save. The result of being unable 

to save during the prewriting section of the program was that 

students had to begin a new brainstorming section again in 

their next class period. Students in the WP2 IM group were 

also observed not using the prewriting section of the 

program, however, none of the students interviewed stated 

that they skipped through (though one student witnessed 

others skipping and then having to start again because of the 

lack of guidance). Skipping through the program may have 

happened less often in this group. For the most part, it 

appeared as if students in the WP2 IM used the entire 

program, though they didn't like how long it took to get 

through it. Students in the WP2 group skipped through the 

program and used it like a word processor. 

Students interviewed from the Works group reported 

interactions with other students in regards to the computer, 

especially get into and out of the server, and of sharing 

id~as about their stories. Students in the WP2 group 

reported very similar interactions as those of the Works 

students. Students who were interviewed from the WP2 IM 

group reported interactions with other students mainly 

focused around the use of the Writing Partner and other more 

general computer concerns such as accessing the computer. 
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The observations of this group appeared to support these 

student reports. Here again, the differences were crucial. 

While students in the Works and WP2 groups shared ideas about 

their stories and helped each other with computer problems, 

students in the WP2 1M group interacted mainly over computer 

problems. 

Interactions between teacher and students were similar 

for all 3 groups. The teacher spent much of her time on 

computer related issues. System crashes, lost essays on the 

server, providing assistance with basic computer skills, 

logging on and off the server were but a few of her 

activities just involving the computer. She was also 

observed to provide assistance with writing basics such as 

spelling, paragraphing and punctuation. Rarely was she 

observed to provide assistance with story ideas or structure. 

Most of the time the teacher was in great demand by the 

students and invariably contact between teacher and students 

was initiated by the students. 

4.7 SUMMARY 

The analytic analysis found that the WP2 1M group had 

more improved writing in the absence of the tool than WP2 

group and the Works group although only the difference 

between the two Writing Partner groups was significant. The 

systemic analysis found that the post test configuration for 

the WP2 1M was much different from the other groups, who 

were, according to their configurations, very similar. The 
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qualitative data indicated that when students were confronted 

with being unable to save during the prewriting section of 

the Writing Partner program and the sometimes complex 

procedures needed to access and use the program via a server 

or multiple disks, students in the WP2 IM group still used 

many of the program features while the WP2 group, faced with 

the same conditions, used the Writing Partner much like a 

word processor. The difference between these two groups lies 

in the induced mindfulness condition. Based on the data, in 

the case of the present study, the induced mindfulness 

condition was essential to motivate students to use the 

program as it was intended and for the expert-like 

metacognitive guidance provided by the Writing Partner to be 

internalized. 
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CHAPTER 5 

DISCUSSION, CONCLUSIONS, AND IMPLICATIONS 

5 • 1 CHAPTER OVERVIEW 

This chapter summarizes the background, objectives, the 

design, and the procedures of the present study. Next, the 

discussion and conclusions of the study are presented. 

Finally, the chapter draws pedagogical implications for the 

design and study of computer tools. 

5 .2 SUMMARY OF THE OBJECTIVES OF THE STUDY 

Word processors are being used more frequently in 

composition classes by students learning to write. The 

research on the effects of using word processors on the 

writing quality of novice writers is mixed. While some 

studies reported definite improvements in writing or 

particular aspects of writing such as the number of 

revisions, other studies reported no improvements and 

suggested that those of word processors lead novice writers 

to make only superficial changes to their writing without 

affecting quality. Findings on the effects of using word 

processors on the writing attitudes of novice writers, 

however, indicated that using word processors leads to more 

positive attitudes toward writing. 

The research on novice and expert writers was examined 

in order to explain the findings of the word processing 

research. What seems to be missing in the writing 

partnership between novice writers and the word processor is 
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the metacognition strategies of memory and procedure that are 

employed by expert writers. In addition, studies on 

metacognitive training indicate that good students employ 

regulatory metacognitive strategies. Students who received 

training in such strategies, including learning disabled 

students, improved their performance. Moreover, when 

students received such metacognitive strategy training, 

attitudes and perceived self-efficacy regarding reading and 

writing improved. These were important data considering the 

findings that perceived self-efficacy influences choice and 

persistence behavior in students. Subsequently, research on 

procedural facilitation indicates that students who receive 

procedural facilitation during writing detect more errors and 

write better. In addition, and this is especially important 

to the present study, research on computer tools that provide 

metacognitive support through procedural facilitation during 

reading and writing indicates that students are able to work 

beyond their developmental level and demonstrate 

internalization of the guidance provided by the tool and have 

enhanced performance in the absence of the computer tool. 

The reviewed research indicates that word processors in 

and of themselves affected attitudes of novice writers by 

affording ease in text production and editing but writing 

quality improvement was not assured. Therefore, it appears 

that in order to make the word processor a better writing 

partner, novice writers needed to be provided with support 
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for their immature metacognitive processes throughout the 

writing process, and this metacognitive support should be 

guidance in the form of procedural facilitation, which was 

found to have the potential of positively impacting attitudes 

toward writing, perceptions of writing self-efficacy in 

addition to writing quality. The findings of the studies on 

computer tools are especially relevant to the present 

research in that writing quality and reading performance were 

positively affected by the use of a computer tool that 

provided metacognitive-like guidance through procedural 

facilitation. 

Criteria for a computer tool that provides metacognitive 

guidance was then discussed. It was concluded that such a 

computer tool for writing should result in improved writing 

performance while writing in partnership with the tool, 

(effects with the computer tool) as well as internalization 

of the provided guidance and subsequent improved writing 

performance in the absence of the tool (effects of the 

computer tool). The role then of such a computer tool is to 

be the more capable peer within the novice writer's zone of 

proximal development. In addition, mindfulness was 

determined to be an essential factor in whether those who 

used such a computer tool as the Writing Partner would 

internalize the guidance provided by the tool and therefore 

have better writing performance in partnership with it as 

well as without it. 
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Suggestions were made as to how the effects of such a 

computer tool should be examined. Analytic and systemic 

analyses were discussed. Analytic analysis is theory-based 

hypotheses testing which examines things that can be made to 

happen as contrasted with systemic analysis which examines 

how patterns of interrelations between variables change over 

time. It was concluded that both analytic analysis and 

systemic analysis were necessary in order to gain a clearer 

picture of not only the effectiveness of such a program on 

writing quality, writing attitudes and perceived self

efficacy but also how the introduction of such a tool affects 

the classroom learning environment in which it is utilized. 

The findings of the pilot study for the Writing Partner 

computer tool, which used analytic and systemic analysis, 

were then presented to illustrate how such analyses can be 

useful in illuminating the effects of an intervention. While 

there were no definitive analytic findings in the Writing 

Partner pilot study there were systemic ones, suggesting 

clear differences in patterns of interrelations among the 

examined variables between the Works group a~d the Writing 

Partner group attributable to the intervention. 

In light of the research, then, the purpose of the 

current study was to determine the effects of the Writing 

Partner with novice writers on several writing related 

variables. Specifically, the effects of the Writing Partner, 

a computer tool which was designed to provide expert-like 
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metacognitive guidance to novice writers through procedural 

facilitation, was studied in terms of its effects on writing 

quality, attitudes toward writing, writing perceived self

efficacy and perception of the classroom learning 

environment. 

The significance of the study is that it goes beyond the 

present research on novice writers who use word processors to 

write and empirically explores what can happen when a 

computer tool for writing, grounded in theories concerning 

procedural facilitation of the writing process, explores the 

extent to which it's contribution of expert-like guidance 

leads to improved writing performance within the zone of 

proximal development. Research previously conducted with 

computer tools similar to the writing Partner found that 

students who used such tools had improved performance in 

reading as well as writing. This study expands on this 

research in that in addition to writing quality improvements 

it examines improvements in attitudes toward writing and 

writing perceived self-efficacy. Lastly, this study provides 

opportunities for expanding our knowledge of what can be made 

to happen when such a computer tool is used by novice 

writers. However, it also afforded opportunities for a 

preliminary understanding of the changes that occur within a 

classroom learning environment that uses word processors to 

write as compared to a classroom learning environment where a 

computer tool that provides memory and procedural support 
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throughout the writing process is used and where such a tool 

is used in addition to students preparing to tutor others in 

its use. 

S • 3 SUMMARY OF THE DESIGN AND PROCEDURES OF THE STUDY 

The study took place over a nine week period of time. 

The participants of this study were enrolled in the first, 

second and third period classes of the cooperating teacher 

and were assigned to these classes by the regular school 

procedure. The classes were randomly assigned to one of 

three groups: an experimental group that wrote with the 

writing Partner and prepared to tutor other students in using 

the Writing Partner as an inducement for mindfulness, an 

experimental group that wrote with the Writing Partner and a 

control group that wrote with the Works word processing 

program. 

The initial three weeks of the study were used to 

familiarize the students with the Macintosh computer and to 

provide instruction on narrative writing. The first 

composition written by the students was not used in the study 

as it was considered a training essay. This composition was 

completed by the third week of the study. Students wrote two 

other compositions during the final six weeks of the study. 

The first story was written on topics of the students' choice 

and was collected at the end of the seventh week of the 

study. The second composition was written based on a story 
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prompt provided by the cooperating teacher, "The Story of the 

Mary Grace". 

All three groups wrote pretest and posttest pencil-and

paper compositions as well as two essays written with a 

computer tool (Works or the Writing Partner). A holistic 

scoring guide was developed to analyze the writing data. 

Assessment of the writing data was according to a 5-point 

scale, 1 being the lowest rated writing quality score, 5 

being the highest rated writing quality score. 

All students were pretested and then posttested 

immediately after the termination of the intervention on 

writing attitudes, writing perceived self-efficacy, 

mindfulness, and perceived environment. The data were 

collected in the form of student responses on questionnaires. 

All questionnaires, excepc the attitude questionnaire, were 

rated on an 5 scale, 5 being the most positive score. The 

attitude questionnaire was rated on 4 scale, 4 being the most 

positive score. Internalization of metacognitive guidance 

was determined by student response to an open ended question 

asking students to give advice about writing to a friend who 

is having trouble writing. The responses were categorized as 

to the kind of advice given: cognitive, metacognitive, 

affective, statements involving writing perceived self

efficacy, and statements advising students to relinquish 

control to a more capable other. 
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The writing quality and questionnaire data were analyzed 

statistically through ANOVA, ANCOVA, correlation and 

multidimensional scaling. The interview data were analyzed 

by performing a domain analysis and observation data were 

used to provide examples of the domains. 

The hypotheses addressed by this study fell into two 

categories, analytic and systemic. The analytic analysis 

examined the effects of using the Writing Partner computer 

tool on writing quality, writing attitudes and writing 

perceived self-efficacy. It was expected that students who 

used the Writing Partner computer tool would have more 

improvement in writing quality, writing attitudes and writing 

perceived self-efficacy than students who used the Works word 

processing program. In addition, it was expected that 

students who used the Writing Partner computer tool with the 

induced mindfulness condition, having been forewarned that 

they would be tutoring other students in the use of the 

Writing Partner at a later data, would have more improvement 

in writing quality, writing attitudes and writing perceived 

self-efficacy than students who use the Works word processing 

program or students who used the Writing Partner without the 

induced mindfulness condition. The systemic analysis 

examined the effects of the Writing Partner computer tool on 

the patterns of interconnected variables within the classroom 

learning environment. It was expected that differences in the 

patterns of relationships between variables would emerge 
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between each of the groups involved in the study as a 

consequence of the intervention. 

5.4 DISCUSSION 

Three types of data analysis were utilized in this 

study: analytic, s~'stemic and qualitative. These data were 

used to clarify the effects of using the Writing Partner 

computer tool on the writing quality, writing attitudes, 

writing perceived self-efficacy and students' perceptions of 

their classroom learning environments. The quantitative data 

were examined in two ways. First, in order to determine the 

effects of using the Writing Partner on the variables 

included in the study, the variables in the study were 

analyzed analytically using traditional statistical analysis. 

Second, in order to determine the changes within the 

classroom learning environment as a.result of using the 

Writing Partner computer tool to write, the data were 

subjected to a systemic analysis in which the variables were 

analyzed through multidimensional scaling. Last, the 

interviews were subjected to a domain analysis and 

observation data were used to illuminate the findings of that 

analysis. Specifically, interviews were conducted to 

determine the students' views toward their computer writing 

experience and observations were conducted to determine how 

the students actually used the computers for writing in each 

of the three groups. These qualitative data were meant to 
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supplement and clarify the analytic and systemic data 

analyses. 

There were three major findings from this study. 

(1) The WP 1M group (Writing Partner group with the induced 

mindfulness condition) had better writing quality than the WP 

group (Writing Partner group without the induced mindfulness 

condition) on the writing posttest. (2) The WP 1M group had 

a qualitatively different learning environment at posttest 

time than the Works group and the WP group. (3) There were 

indications from the interview and observation data that the 

WP 1M used the features of the writing Partner more 

consistently than the students in the WP group. 

It was expected that students who wrote with the writing 

Partner would have better writing quality than the Works 

group. The analysis of the writing quality data indicated 

that the use of the Writing Partner alone produced no 

significant improvements in writing quality over the Works 

group. In addition, it was expected that students in the WP 

1M group would have more improved writing quality while 

writing in partnership with the Writing Partner than the 

Works group or WP group. The analysis of the writing quality 

data indicated that the use of the Writing Partner alone 

produced no significant improvements in writing quality over 

the Works group or the WP group. 

It was expected that students who wrote with the Writing 

Partner would have better writing quality in the absence of 
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the tool than students in the Works group. The analysis of 

the writing quality data indicated that use of the Writing 

Partner alone produced no significant improvements in writing 

quality over the Works control group. In addition, it was 

expected that students in the WP IM group would have better 

posttest writing performance than the Works group or the WP 

group. In this case, the students in the WP IM group Writing 

had better writing quality. However, a Scheffe statistical 

test revealed that the significant difference was between the 

two Writing Partner groups and although the WP IM group also 

had higher means than the Works group, there were no 

significant differences between them. 

It shouldn't be left unsaid that the means for the 

pencil-and-paper posttest were quite a bit lower than both 

the computer essays and the initial pencil-and-paper writing 

sample. There are a number of possible reasons for this 

phenomenon. First, it is not possible to compare the essays 

to each other. Of the four essays, three were written based 

on story prompts. Only the first computer essay was written 

on topics of students' choice. Second, the computer essays 

were written over a period of 2 weeks while each pencil-and

paper essay was written within a 50 minute period of time. 

Third, students had just finished writing for 6 weeks on the 

computer and though they were by no means expert keyboardists 

they were certainly accustomed to the ease of text production 

and text editing afforded by the Works word processing 
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program and the writing Partner. Since the essays were 

produced under differing circumstances and the decrease in 

writing quality scores was an across the groups phenomenon, 

the differences between groups should be considered 

separately, thus making the statistically significant 

differences between the groups at posttest time an important 

finding indicating some internalization of the Writing 

Partner guidance within the induced mindfulness condition. 

However, when a two-way ANOVA was performed on posttest 

writing quality by group and posttest mindfulness level no 

significant differences between the groups were found by 

mindfulness, F (1,88) = 2.41. or interaction, F (2,88) = .03. 

This finding seems to suggest that there was some factor 

responsible for the finding other than the induced 

mindfulness condition or, and this -seems more likely, the 

mindfulness measure used measured more the general proclivity 

to be mindful rather than the state of mindfulness at the 

actual time of writing. This conclusion is supported by the 

findings from the MDS analysis and the qualitative data. 

The results from the analysis of the questionnaire data 

on writing attitudes, writing perceived self-efficacy and 

perceived environment were not conclusive. There were no 

differences between the groups in regards to writing 

attitudes or perceived self-efficacy. However, there were 

interesting differences found in the analysis of a number of 

the perceived environment variables. There were no 
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differences between the groups in regards to students' 

perceptions of teacher behavior, interactions between teacher 

and students and their sense of control over their classroom 

learning environment. All groups improved in their 

perceptions of their classroom atmosphere (p<.Ol) as well as 

their perceptions of classroom tasks and activities (p<.Ol). 

These findings are more likely the result of using a word 

processor for writing in general, rather than a reflection of 

the differing conditions of each group (and are not 

incompatible with the findings on word processing and writing 

attitudes which can be expanded to included now to more 

positive attitudes of classroom learning environment and task 

and activities in general). While these results do not 

entirely support either hypothesis, they do indicate an 

important pedagogical consideration, that using word 

processors to write positively affects students perceptions' 

of their general classroom atmosphere and the more specific 

tasks and activities within that classroom. Interactions 

between students were initially evaluated more positively by 

the Works group. By the end of the study, however, the Total 

Writing Partner group had more favorable impressions of 

interactions between students (p<.05) though when the Writing 

Partner group was examined by subgroups, no significant 

differences remained. It appears now that interactions 

between students were positively affected by their use of the 

Writing Partner as a computer writing tool whereas the use of 
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the Works word processing appeared to produce the opposite 

effect. Therefore, though the Writing Partner failed to 

affect the attitudes and perceptions of self-efficacy of 

students, it did positively affect student perceptions of 

their interactions with each other although it made little 

difference in the other classroom environment variables. 

The analyses of the configurations produced by 

multidimensional scaling of the separate classroom learning 

environments provided a picture of the changes in 

relationships between variables that occurred as a result of 

writing with the Writing Partner and as a result of preparing 

to tutor as an inducement for mindfulness in addition to 

writing with the Writing Partner. A similarity between 

groups initially and by the end of the study was that writing 

ability and general ability took peripheral positions in the 

configuration. The fact that these variables do not have 

central positions in the configurations is important. It 

indicates that what took place in these classrooms was not 

contingent on the students' writing or general ability level. 

Generally, two dimensions were clear in all of the 

configurations. The classroom environment variables tended 

to group together, albeit loosely initially, and were 

separate from self-perceptions (mindfulness, writing 

attitudes and writing perceived self-efficacy) and writing 

and general ability, which formed the other dimension. In 

this one aspect, the groups were quite similar. The groups 
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were different from the outset in other ways, however. The 

Works group and WP2 1M groups had central variables while the 

WP2 group did not. For two groups, Works and WP2, the 

variables in the classroom environment domain tended to be 

more closely associated by the end of the study. This was 

especially true for the WP2 group which had sense of control 

as central to its configuration. The wp2 1M group, on the 

other hand, had no such domain within its configuration. 

Instead, writing self-perceptions, teacher related, task and 

atmosphere related classroom environment variables formed a 

grouping which was closely associated with the central 

variable in the configuration, mindfulness. All other 

variables were on the very periphery of the configuration 

appearing to have little relationship to the central group. 

Though initially different, the Works group and the WP2 group 

took on very similar configurations indicating similar 

occurrences with the classroom. The differences between 

these two group are more in quality than in kind. That is, 

similar relationships appear in the configuration, however, 

these relationships are tighter for the WP2 group than for 

the Works group. The tighter relationships within the WP2 

configuration appear to be a result of the central variable, 

sense of control. This difference can be attributed to the 

use of the Writing Partner in this group. However, the WP2 

1M group, which was initially quite similar to the Works 

group took on a unique configuration from the other two 
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groups. It appears as if the Works group and the WP2 group 

became similar classroom learning environments while the WP2 

1M was something different altogether. 

What accounts for the similarities at posttest between 

the Works group and the WP2 group and the differences between 

those two groups and the WP2 1M? A hint is provided in the 

analytic data. It was already seen from the analytic data 

that the WP2 1M group internalized the guidance provided by 

the Writing Partner and thus in the absence of the computer 

tool wrote better than the WP2 group. This finding is 

attributable to the induced mindfulness condition, preparing 

to tutor. Already there is an indication that the Works and 

WP2 groups were more similar to each other than to the WP2 1M 

group. The systemic analysis also indicates this by the 

similarities in the posttest configurations between these two 

groups. One more set of data is yet to be discussed which 

will clarify this finding even more. 

When the findings from the qualitative data are examined 

it is apparent that the Works group and the WP2 groups were 

indeed much alike. There are indications that the WP2 group 

did not use tbe Writing Partner as it was intended but 

avoided much of the provided expert-like metacognitive 

guidance in favor of getting right to the essay portion of 

the program. Essentially, there is some indication that the 

WP2 group used the Writing Partner as a word processor. Even 
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the types of interactions between students reported by the 

Works and WP2 group were similar. 

5.5 CONCLUSIONS 

The purpose of this study was to empirically investigate 

the effects of the Writing Partner on the writing quality, 

writing attitudes, writing perceived self-efficacy and 

perceptions of the classroom environment. Two treatment 

conditions were examined: (1) Students who wrote with the 

writing Partner, and (2) students who wrote with the Writing 

Partner and were induced to mindfulness by being told they 

would later tutor others in the use of the tool. Writing 

effects with the computer tool and effects of the computer 

tool were examined in light of the two conditions. 

The results of the study clearly suggest that such a 

tool needs mindful interaction in order to be effective. No 

differences in writing quality were found between students 

who wrote with the Writing Partner as compared with students 

who wrote with the Works word processing program whether 

students were writing with the tool or in the absence of the 

tool. In addition, no differences in writing attitudes, 

writing perceived self-efficacy and perceptions of the 

classroom learning environment (with the exception of one 

classroom environment measure: interactions between students) 

were found between students who wrote with the Writing 

Partner as compared with students who wrote with the Works 

word processing program. However, significant differences 
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were found in writing quality in the absence of the computer 

tool in favor of the Writing Partner group with the induced 

mindfulness condition. 

The systemic analysis added more weight to the 

importance of the induced mindfulness condition. It clearly 

shows the Works and Writing Partner group were much alike in 

their configurations, the changes from pretest to posttest 

configuration having to do more with consolidating earlier 

patterns. The group with the induced mindfulness condition, 

however, had the mindfulness variable as central to its 

configuration indicating a strong relationship between 

mindfulness and the rest of the variables in the 

configuration and had changed quite a bit from its original 

configuration. 

Furthermore, the results from the interview and 

observation data corroborated the importance of the induced 

mindfulness condition. These results indicated that students 

who had the induced mindfulness condition made more 

consistent use of the Writing Partner program and were less 

tempted to skip through the prewriting part of the program 

and use the Writing Partner as a word processor. 

The Writing Partner was designed to provide expert-like 

metacognitive guidance in the form of procedural facilitation 

during the writing process for novice writers. It is a 

cognitive tool that when effectively used has the potential 

to assist in improving writing quality using the tool and 
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witfiout the tool. Similar computer tools have been found to 

improve writing both with and in the absence of the tool 

(Salomon, Globerson & Guterman, 1989; Zellermeyer et aI, 

1991). Therefore, the somewhat limited results of this study 

are not attributable to a flawed theoretical foundation. 

What does appear to be the case, however, is that while 

guidance is provided by the computer tool, the effort to take 

advantage of the guidance is voluntary. 

The qualitative data revealed that students using the 

Writing Partner were not using the program as it was 

intended. They were instead bypassing the metacognitive 

guidance provided by the Writing Partner and using it simply 

as a word processor. The results of this study indicated, 

then, that without some sort of external persuasion (e.g. 

forewarning students that they would later tutor others on 

using the Writing Partner in the case of the present study), 

students simply do not choose to use the program as it was 

intended. The consequences of this are simply put: no 

treatment, no effects. Whether students chose to use the 

writing Partner as it was intended, taking full advantage of 

all the provided guidance, had serious consequences to the 

quality of the interaction within the students' zone of 

proximal development and to the kinds of effects that could 

be expected. Students may have interacted with the program, 

however, it may not have been to the extent that the guidance 

provided by the computer tool was internalized to where 
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students were able to perform at a higher level independently 

of it; a sign that learning has occurred and the zone of 

proximal development has altered. It is certain that 

students who did not use the program as intended could not 

learn from it. Indeed, the little differences between the 

groups suggests that students did not use the program as it 

was intended. (Vygotsky, 1978; Salomon, Globerson, & 

Guterman, 1989) 

Salomon and Perkins, (1989) make a distinction between 

low road and high road transfer that seems to be applicable 

to this study's results as well. Low road transfer refers to 

"the spontaneous, automatic transfer of highly practiced 

skills" (pg. 118) which entails varied practice leading to 

automaticity resulting in transfer to similar context. High 

road transfer, on the other hand, refers to "mindful 

deliberate processes that decontextualize the cognitive 

elements which are candidates for transfer" (pg. 124). 

Mindfulness is the key here. Time and mindfulness may have 

been important confounding factors in this study. Low road 

transfer entails practice; the old saying "Practice makes 

perfect" is a good descriptor of this process. Perhaps an 

explanation for this study's results may be the lack of time 

in interaction with the program. Students only used the 

program for approximately 20 hours. Also, while better 

writing quality for the induced mindfulness group may be 

attributable to the induced mindfulness condition, the lack 
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of such improvements in the Writing Partner group without the 

induced mindfulness condition, and their avoidance of using 

the program features, all indicate a lack of mindful 

interaction as a factor in this study. 

The very idea of working with an intelligent tool 

is based on the assumption that users explore, design, 

probe, write or test hypotheses in ways that couple the 

tool's intelligence with theirs in mindful engagement 

with the task. It thus follows that only when learners 

function mindfully will the upgrading of performance 

while working with a computer tool take place (Salomon, 

perkins, & Globerson, 1991, pg. 4) 

Considering the findings of the study, the importance of 

mindfulness can not be disregarded. 

5.6 PEDAGOGICAL IMPLICATIONS 

Considering the limitations of the Writing Partner in 

its present form, there are a few suggestions to be made for 

its future use. Students should have plenty of practice with 

the program in order to get over the hurdles of the 

prewriting section. The more automatic the process of using 

the technology the more energy that can be spent paying 

attention to the guidance it provides. However, the danger 

here is that the use of the program becomes so automated that 

students no longer take seriously the guidance it provides. 

Here is where the importance of induced mindfulness comes in. 

As this study demonstrates, mindful interaction with the 
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program is essential for any lasting results. This is 

apparent from the findings of the present study as well as 

the findings of previous studies (Salomon, Globerson & 

Guterman, 1989; Zellermeyer et al, 1991). Students in this 

study who were not in the induced mindfulness condition but 

used the Writing Partner to write appeared to use the program 

as a word processor, and as the research indicates, writing 

quality improvement does not necessarily follow from the use 

of word processors. Nothing in this present study 

contradicts those findings. We can not rely only on students 

being intrinsically motivated; some sort of extrinsic 

motivation which can induce mindfulness needs to be used. 

Preparing to tutor others in the use of the program seems to 

have accomplished this in a small but significant way in this 

present study. 

It may be that allowing students to write on topics of 

their choice, an issue that was raised during the interviews, 

might also serve as an inducement for mindfulness that is 

more intrinsically motivating. In this study, only 1 of 4 

essays was written on topics of students' choice and that one 

essay was the first essay written for the study with the 

computers. Though there were no differences between the 

groups in regards to writing quality for this particular 

essay, further experiences with the program in addition to 

the students being allowed to write on topics of their choice 

might well have made a difference in the long term. In 
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addition, students need to be reminded continually that the 

purpose of the program is not to get through it but to help 

with writing improv8ment. Too often it appeared in the 

present study that the students lost sight of the forest for 

the trees. Their ultimate goal was getting through the 

program rather than taking advantage of the expert guidance 

to which they were exposed. 

The type and quality of the computer hardware is 

certainly a factor in how effectively the computer tool will 

be used. In this present study, it was apparent that 32 

students divided between three different kinds of computer 

set ups, some of them archaic to say the least, did not make 

for a very effective foundation for the Writing Partner 

program. The results of the present study might possibly 

have been stronger if the computer hardware being used had at 

the very least been of a similar quality. 

In this study it became clear that the teacher's role in 

the classroom during the Writing Partner's use, rather than 

being one of facilitator, became one of computer hardware and 

software trouble shooter. While some aspect of this probably 

will always be a consequence of using any technology in the 

classroom, it should not become the sole focus of the 

interactions between students and teacher as it seemed to 

have been in this study. Therefore, it becomes important in 

terms of the teachers role, which should be one of writing 

facilitator rather than technology trouble shooter, to 
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consider the implications of the types of computers being 

used and the programs used with them on the role of the 

teacher. While the teacher needs to be very familiar with 

the program and computer being used, he or she need not be 

the sole expert in the classroom in regards to these issues. 

Students can quickly become technology experts and serve as 

the technology trouble shooters. This not only frees the 

teacher to interact more with the students on the subject 

matter at hand but it also provides students with the 

potentially motivating ey,perience of being the classroom 

expert. In addition, encouraging students to work together, 

attempting to solve the problem themselves before approaching 

the teacher, may also accomplish the same purpose of freeing 

the teacher to concentrate on the subject matter at hand but 

may well also have the potential for producing a classroom 

environment that fosters problem solving and cooperation. 

The length of the study might also have been a factor in 

its limited findings. It may be overly optimistic to expect 

students to internalize the guidance provided by the Writing 

Partner program and have it manifested in improved writing 

quality when students have only used the program for a total 

of 20 hours and only have written two stories with it. This 

is especially true considering the hardware and software 

limitations. 
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5.7 IMPLICATIONS FOR FUTURE RESEARCH 

This section addresses implications for future research 

from two aspects: suggestions for related research issues 

that should be investigated and implications for research 

methodology. 

The present study investigated and found that students 

who wrote with the Writing Partner and were induced to be 

mindful had better writing performance in the absence of the 

tool than the other Writing Partner group. No differences in 

writing quality were found between the groups when they wrote 

with the writing Partner and the Works program, nor were 

there differences in attitudes and perceived self-efficacy 

between the groups though these self-perceptions should have 

been improved by the use of the word processor alone. As a 

result of some of the findings of the study, some of the 

questions that should be explored in regards to the Writing 

Partner are: 

1. will better writing quality and writing self

perceptions result if students write with the Writing 

Partner over a longer period of contact time, longer 

than the 20 hours of contact in this study? 

2. Will better writing quality and writing self

perceptions result if students write on topics of their 

choice rather than on assigned writing topics or 

prompts? 
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3. will better writing quality and writing self 

perceptions result if a stronger inducement for 

mindfulness is provided, perhaps one more intrinsically 

motivating? 

In addition, it must be noted that this study examined 

variables proximal to the classroom context. That is, the 

variables examined analytically and systemically were those 

present in the classroom. Outside influences were not in the 

scope of this study though they are potentially influential 

factors to the classroom environment in general and to the 

use of computer tools such as the Writing Partner in 

particular. Future research might well consider the 

influences or more distal, outside the classroom, factors on 

the classroom learning environment. Perhaps some questions 

that might be asked are: 

1. How do home/community literacy practices influence 

student perceptions of their composition classroom 

learning environment? 

2. How do home/community literacy practices influ2nce 

student use of the Writing Partner? 

The present study has shown the value of examining an 

intervention both analytically, to determine who benefits 

from using the Writing Partner and what those benefits are, 

and systemically, to determine how the classroom learning 

environment is changed as a consequence of the introduction 

of such a computer tool. In addition, qualitative data in 



244 

the form of interviews and observations were used as an extra 

source of data to validate the conclusions of the analytic 

and systemic findings. Clearly, the results of this present 

study would be less clear if only one source of data had been 

used, and it was important to learn the importance of 

mindfulness for consideration in future research and 

development of cognitive computer tools. Each of the three 

findings was essential to understanding the effect of the 

Writing Partner. Therefore, th~s triangulation of data 

sources, analytic, systemic and qualitative, becomes a 

invaluable methodological tool. 



APPENDIX A 

WRITING PROMPTS 

Writing Prompt for Pretest 
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When you first noticed things out of the corner of your 

eye that seemed to scurry away and hide when you tried to 

look straight at them, your mother took you to the eye doctor 

to get your eyes examined. The eye doctor said that it could 

be because there were specks in your eyes and that lots of 

people had them. He told you not to worry, but when he 

examined your eyes, he couldn't find any specks inside them. 

He shook his head and said that maybe you were seeing things, 

but you knew you weren't. That night when you went to bed, 

you saw one scurry into your closet. This time you were 

careful and didn't look directly at it. It was blurring out 

of the corner of your eye, but this time it didn't vanish 

quite so quickly. You got out of bed very slowly and walked 

quietly on tip-toes to the closet. Very carefully you opened 

the door, but it squeaked a little and by the time you got it 

open you couldn't see anything. You had trouble falling 

asleep that night because you thought you heard tiny, 

scratchy voices talking under your bed. The next day in the 

sunshine you felt foolish for being nervous the night before, 

but as night approached again, you felt foolish for being 

nervous the night before, but as night approached again, you 

felt shivers of anticipation. You went up to your room early 

and pretended to go to sleep but you were playing possum. 
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Sure enough, a few minutes later you saw one. This time it 

stood very still on top of your dresser. In a tiny but clear 

voice, it said, "please come with us. We need your help!" 

You slid out of bed carefully and got dressed, keeping the 

tiny creature in focus out of the corner of your eye. Then 

he led you into his world so that you could help them. 



WRITING PROMPTS (Continued) 

Writing Prompt for Computer Essay #2 

MYSTERY OF THE MARY GRACE 
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The Mary Grace was a wooden sailing ship about the size 

of the Mayflower. She carried cargoes of timber, rice, oil, 

and spices. One fine day she set sail for England. 

Four weeks later she was seen drifting close to the 

Azores. The ship that spotted her hailed her, but received 

no reply. A boarding party found her abandoned. 

Her sails were still set. Food, water, and all the 

equipment was still in place. The cargo was untouched. The 

only thing missing was the lifeboat. To this day nobody 

knows just what happened. 

Imagine you are sitting on a beach one day. Suddenly 

you notice a bottle drifting in on the tide. Puzzled, you 

wade out to the bottle and pick it up. you find inside some 

pages torn from the log of the Mary Grace. 

Rewrite what you found in the ship's log in narrative 

form. If there are details missing, try to recreate what you 

think might have happened. 



WRITING PROMPTS (Continued) 

writing Prompt for Posttest 
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One day you come to class and notice a large, green lump 

lying on the floor at the back of the classroom. Every once 

in a while you steal a glance at it. It doesn't move at all 

during homeroom or first period. But when you look again 

halfway through second period, you notice that it is lying in 

a different spot. During third period while your teacher is 

explaining your writing assignment, it gets up and stretches. 

While you're watching, it looks at you, smiles, and walks 

down your aisle to your desk. No one else seems to notice 

it. It puts its head in your lap and whines a little. It 

looks sort of like a cross between a dragon and a large dog. 

During lunch it follows you to the cafeteria and begs some 

food from you. When you tell it to quiet, it tells you that 

it's hungry and it wants to go home. Then it asks you to 

help it get home. 

1. Write a story about how you help it get home. 

2. Make sure you tell your readers where its home is. 

3. Write on one side of the paper. 
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APPENDIX B 

HOLISTIC SCORING GUIDE 

PLOT (flow of 
story) 

1 2 3 4 5 
-no -linear -triggering -like #3 -like #3 
discernible narrative, event but with but with 
plot plot present subplots or subplots 

-disjointed -conflict, surprising and 
conflict climax, twist surprising 
-may have resolution -subplot twist 
some story fairly evolves, -subplot 
elements predictable needn't connects to 

-typical connect the main 
stOry plot plot line 

Character 
1 2 3 4 5 

-no - -characters -developed -fully 
development stereotyped somewhat characters developed 
of or stock developed that act characters 
characters character -may act consistentl -characters 

-no inconsisten y with the change as 
description tly story story 

evolves 
Mood 

1 2 3 4 5 
-no -hints of -hints of -mood -clearly 
particular mood mood present established 
mood -mood throughout mood that 

resurfaces the story is related 
throughout to the 
the story story 

Setting/ (look at 
Time physical 

details) 
1 2 3 4 5 

-no -few -hints of -setting -well 
specific specific setting and time developed 
details details and/or time related to setting(s) 

-details story established 
may not be in time 
significant that relate 
to story to the 
development story 
-details 
just thrown 
in 
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HOLISTIC SCORING GUIDE (Continued) 

Dialogue 
1 2 3 4 5 

-dialogue -dialogue -dialogue -dialogue -dialogue 
not present brief and more is well is present 

peripheral detailed developed and fully 
to the -moves the -language developed 
story plot along fits -dialogue 

character is critical 
to plot and 
character 

Language 
1 2 3 4 5 

-some - -bombastic -varied -varied 
incoherent repetitive, -cliched sentence sentence 
sentences simple -some patterns patterns 
-some sentences sentence -beginning -fresh, 
nonstandard -flat variation of precise 
diction individual vocabulary 
-limited style and -individual 
vocabulary f igur-ati ve style and 

language figurative 
use language 

use 
Overall 

1 2 3 4 5 
-poor, not -weak -average -very good -
much of a - - -elaborated outstanding 
story unelaborate conventiona -

d stock I but imaginative 
story somewhat -has style 

interesting -much more 
mature than 
typical for 
grade 
effort 
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APPENDIX C 

GROUP MEANS AND STANDARD DEVIATIONS 

Control Experimental 

Total WP2 WP2 IM 
Initial ability 
measure ( I'I'BS 
vocabulary) 162.59 166.09 161. 07 

M 25.34 16.51 12.28 
SO 

Pretest writing 
quality 

M 2.94 2.77 2.99 
SO .76 .79 .79 

Writing quality 
(computer essay 
l) 

M 3.20 3.10 3.11 3.08 
SO .89 .89 .89 .91 

Writing quality 
(computer essay 
2) 

M 2.81 3.10 2.97 3.23 
SO 1. 06 .99 1.23 .63 

Posttest 
writing quality 

M 2.03 2.09 1.88 2.31 
SO .59 .73 .66 .75 

Control Experimental 

Total WP2 WP2 IM 
Pre Post Pre Post Pre Post Pre Post 

Writing 
Attitude 
(like writing) 

M 24.81 25.01 25.50 25.36 26.62 26.34 24.30 24.34 
SO 4.71 5.04 5.26 5.48 5.52 5.80 4.77 5.00 

Writing 
Perceived Self-
Efficacy 

M l8.SIS 19.06 18.07 18.87 19.19 19.84 16.87 17.83 
SO 4.14 4.38 3.67 3.99 3.59 3.83 3.42 3.96 

Mindfulness 
(like thinking) 

M 40.73 41. 07 42.13 41.25 43.43 41.48 40.76 41. 01 
SO 8.46 8.30 6.73 7.45 6.23 7.73 7.0.7 7.25 
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GROUP MEANS AND STANDARD DEVIATIONS (Continued) 

Control Experimental 

~ YlU ~~2 IM 
Pre Post Pre Post Pre Post Pre Post 

Perceived 
Environment 

teacher 
behavior 

M 19.97 20.01 19.52 19.34 19.24 19.52 19.81 19.15 
SO 2.98 2.90 2.81 2.85 2.91 2.95 2.73 2.78 

teacher-
student 
interaction 

M 11. 84 12.38 12.00 12.17 11. 69 11. 79 12.33 12.57 
SO 1. 92 2.03 1. 89 2.07 1. 80 2.25 1.95 1. 79 

student-
student 
interaction 

M 14.09 13.72 13 .37 14.43 13.74 14.60 12.97 14.24 
SO 2.92 3.12 2.74 2.83 3.08 2.57 2.31 3.11 

classroom 
atmosphere 

M 23.56 24.18 23.58 24.88 23.77 24.58 23.37 25.19 
SO 4.49 4.85 3.28 4.32 3.54 4.74 3.02 3.86 

sense of 
control 

M 3.47 3.64 3.49 3.67 3.52 3.77 3.47 3.55 
SO .92 1. 06 .95 .88 1. 01 .78 .89 .97 

task and 
activity 

M 12.69 13 .35 12.28 13 .23 12.36 13.66 12.19 12.78 
SO 2.68 3.32 2.34 2.55 2.44 2.66 2.26 2.39 



253 

APPENDIX D 

QUESTIONNAIRES 

ATTITUDE 

Please respond to these questions or statements by 
marking the answer that best describes your feelings. 
There are no right or wrong answers, only honest ones. 

1. How important is writing in our civilization? 

1-------------1-------------1-------------1-------------I 
very important unimportant very 

important unimportant 

2. How important is it for an educated person to know how 
to write? 

1-------------1-------------1-------------1-------------I 
very important unimportant very 

important unimportant 

3. How much do you like to write? 

1-------------1-------------1-------------1-------------I 
a lot some not so much not at all 

4. Would you take Writing even if it were not required? 

I-------------I-------------I-------------I-------------I 
definitely probably possibly definitely not 

would 

5. How much do you think you will you be bored by the 
writing in this class? 

I-------------I-------------I-------------I-------------I 
a lot some not so much not at all 

6. The most important goal/reason for taking a class on 
writing is to be able to understand writing well. 

I-------------I-------------I-------------I-------------I 
strongly mildly mildly strongly 
agree agree disagree disagree 
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7. To what extent does writing scare you? 

1-------------1-------------1-------------1-------------I 
not at all a little quite a bit very much 

8. The least important goal/reason for taking a class on 
writing is to get a good grade. 

1-------------1-------------1-------------1-------------I 
strongly mildly mildly strongly 
agree agree disagree disagree 

9. To what extent does writing interest you? 

1-------------1-------------1-------------I-------------I 
not at all a little quite a bit very much 

10. The most important goal/reason for taking a class on 
writing is preparation for future studies. 

1-------------1-------------1-------------1-------------I 
strongly mildly mildly strongly 
agree agree disagree disagree 

11. To what extent do you use ANY writing outside the 
classroom. For example, do you use writing to communicate 
with family or friends? 

1-------------I-------------1-------------1-------------I 
a lot some not so much not at all 

12. The least important goal/reason for taking a class on 
writing is to have fun with writing. 

1-------------1-------------1-------------I-------------I 
strongly mildly mildly strongly 
agree agree disagree disagree 

13. To what extent does writing bore you? 

I-------------I-------------I-------------I-------------I 
not at all a little quite a bit very much 
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14. To what extent do you think working with the computer 
may help you learn writing? 

I-------------I-------------I-------------I-------------I 
not at all not very a little a lot 

much 

15. The least important goal/reason for taking a class on 
writing is to impress other people. 

1-------------I-------------I-------------I-------------I 
strongly mildly mildly strongly 
agree agree disagree disagree 

16. How much writing have you learned in this class up until 
today? 

I-------------I-------------1-------------1-------------I 
a lot a little not much none at all 

17. The most important goal/reason for taking a class on 
writing is to get it over with. 

1-------------1-------------I-------------I-------------I 
strongly mildly mildly strongly 
agree agree disagree disagree 

18. How much do you think you will like the writing you will 
learn in this class? 

1-------------I-------------1-------------1-------------I 
not at all not much a little bit a lot 

19. The most important goal/reason for taking a class on 
writing is to feel good about yourself. 

I-------------1-------------1-------------I-------------I 
strongly mildly mildly strongly 
agree agree disagree disagree 

20. How much will you be scared by the writing in this 
class? 

1-------------1-------------1-------------1-------------I 
not at all not much a little bit a lot 

21. To what extent do you just want to get this class over 
with? 

I-------------I-------------1-------------I-------------I 
not at all not much a little bit a lot 
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22. How much do you like reading books of fiction? 

1-------------1-------------1-------------1-------------I 
a lot a little not much none at all 

23. If you had a free hour to spare, to what extent would 
you choose to read a book? 

1-------------1-------------1-------------1-------------I 
not at all not much a little bit a lot 
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Perceived Self-Efficacy 

Please answer these questions by marking the answer 
that best describes your perception of your ability to 
succeed at writing tasks. There are no right or wrong 
answers, only honest ones. 

1. To what extent could you write an interesting letter to 
the editor of the daily newspaper? 

1-----------1-----------1-----------1-----------1-----------1 
I could I could I could I could I could not 
do it do it with do it do it with do it 

easily difficulty easily difficulty 
on my own on my own with help with help 

2. To what extent could you compose a one or two page essay 
in answer to a question? 

1-----------1-----------1-----------1-----------1-----------1 
I could I could I could I could I could not 
do it do it with do it do it with do it 

easily difficulty easily difficulty 
on my own on my own with help with help 

3. T.o what extent could you write. a really good story? 

1-----------1-----------1-----------1-----------1-----------1 
I could I could I could I could I could not 
do it do it with do it do it with do it 

easily difficulty easily difficulty 
on my own on my own with help with help 

4. To what extent could you write a ter~ paper of 15 to 20 
pages? 

1-----------1-----------1-----------1-----------1-----------1 
I could I could I could I could I could not 
do it do it with do it do it with do it 

easily difficulty easily difficulty 
on my own on my own with help with help 
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5. To what extent could you correctly punctuate a one page 
passage? 

1-----------1-----------1-----------1-----------1-----------1 
I could I could I could I could I could not 
do it do it with do it do it with do it 

easily difficulty easily difficulty 
on my own on my own with help with help 

6. To what extent could you correctly use plurals, verb 
tenses, prefixes, suffixes, and parts of speech (i.e. nouns, 
verbs, adjectives, etc.)? 

1-----------1-----------1-----------1-----------1-----------1 
I could I could I could I could I could not 
do it do it with do it do it with do it 

easily difficulty easily difficulty 
on my own on my own with help with help 

7. To what extent could you write compound and complex 
sentences with proper punctuation and grammatical structure? 

1-----------1-----------1-----------1-----------1-----------1 
I could I could I could I could I could not 

do it do it with do it do it with do it 
easily difficulty easily difficulty 

on my own on my own with help with help 

8. To what extent could you write a paper with good overall 
organization (e.g., ideas in order, effective transitions, 
etc.)? 

1-----------1-----------1-----------1-----------1-----------1 
I could I could I could I could I could not 

do it do it with do it do it with do it 
easily difficulty easily difficulty 

on my own on my own with help with help 

9. To what extent could you use a database on a computer? 

1-----------1-----------1-----------1-----------1-----------1 
I could I could I could I could I could not 

do it do it with do it do it with do it 
easily difficulty easily difficulty 

on my own on my own with help with help 
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10. To what extent could you retell the main ideas in a 
story you just read? 

1-----------1-----------1-----------1-----------1-----------1 
I could I could I could I could I could not 

do it do it with do it do it with do it 
easily difficulty easily difficulty 

on my own on my own with help with help 

11. To what extent could you use a drawing program on a 
computer? 

1-----------1-----------1-----------1-----------1-----------1 
I could I could I could I could I could not 
do it do it with do it do it with do it 

easily difficulty easily difficulty 
on my own on my own with help with help 

12. To what extent could you read and understand well the 
front page of a local newspaper? 

1-----------1-----------1-----------1-----------1-----------1 
I could I could I could I could I could not 

do it do it with do it do it with do it 
easily difficulty easily difficulty 

on my own on my own with help with help 

13. To what extent could you use a computer network to 
communicate? 

1-----------1-----------1-----------1-----------1-----------1 
I could I could I could I could I could not 
do it do it with do it do it with do it 

easily difficulty easily difficulty 
on my own on my own with help with help 

14. To what extent could you read and understand well a book 
such as A Tale of Two Cities by Charles Dickens? 

1-----------1-----------1-----------1-----------1-----------1 
I could I could I could I could I could not 

do it do it with do it do it with do it 
easily difficulty easily difficulty 

on my own on my own with help with help 
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15. To what extent could you use a graphing program on a 
computer? 

1-----------1-----------1-----------1-----------1-----------1 
I could I could I could I could I could not 

do it do it with do it do it with do it 
easily difficulty easily difficulty 

on my own on my own with help with help 
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MINDFULNESS 

Please respond to these statements by marking the 
answer that best describes you. There are no right or 
wrong answers I only honest ones. 

1. I prefer complex rather than simple problems. 

1 1 1 1 1 1 
fully agree totally disagree 

2. I like to do things, but I don't like to think about how 
I did them. 

1 1 1 1 1 1 
fully agree totally disagree 

3. I like assignments that require a lot of independent 
thinking. 

1 1 1 1 1 1 
fully agree totally disagree 

4. Many times I don't think before I do things. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

5. Even when I do routine things, I think a lot about how I 
do them. 

1 1 1 1 1 1 
fully agree totally disagree 

6. When I am given a really tough task, I try to get it 
over with quickly. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

7. I would rather do something that makes me think hard 
than something that requires little thought. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 
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8. I like to think a lot about in class writing and reading 
assignments. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

9. I like to think a lot about at horne writing and reading 
assignments. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

10. I take a long time to make up my mind about something. 

1 1 1 1 1 1 
fully agree totally disagree 

11. I only think as hard as I have to. 

1 1 1 1 1 1 
fully agree totally disagree 

12. I prefer to think about small, daily projects rather than 
long-term ones. 

1 1 _______ · 1 _______ 1 _______ 1 1 
fully agree totally disagree 

13. I do things quickly, although they are not always right. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

14. I like to do tasks that I have learned well because they 
don't require much thinking. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

15. I really enjoy a task that involves corning up with new 
solutions to old problems. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 
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16. Learning new ways of doing old things is exciting. 

1 1 1 1 1 1 
fully agree totally disagree 

17. Thinking is not my idea of fun. 

1 1 1 1 1 1 
fully agree totally disagree 

18. I prefer my life to be filled with challenges I must 
meet. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

19. Once I finish an assignment, I move on; I rarely go back 
and look over it again. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

20. I would prefer a task that is intellectual, difficult, 
and important than one that is equally important, but does 
not require much thought. 

1 _______ 1 _______ 1 _______ 1 _______ 1 _______ 1 
fully agree totally disagree 

21. I don't like to play games that require a lot of thinking 
about making choices. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

22. I feel relief rather than satisfaction after completing a 
task that requires a lot of mental effort. 

1 1 1 1 1 1 
fully agree totally disagree 

23. It's enough for me that a job gets done; I don't care how 
or why it works. 

1 1 1 1 1 1 
fully agree totally disagree 
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24. I end up thinking about issues even when they do not 
affect me personally. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

25. Instead of planning ahead, I invent on the spot while 
actually doing things. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

26. I find myself inventing all kinds of excuses to put off 
mentally demanding tasks. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

27. I like to carefully plan things ahead of time, thinking 
of the many possibilities that might happen. 

1 1 1 1 1 1 
fully agree totally disagree 

28. I dislike questionnaires like this that make me think. 

1 1 1 1 1 1 
fully agree totally disagree 

29. I sometimes think about a task more than is really 
necessary. 

1 1 1 1 1 1 
fully agree totally disagree 
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Perceived Enviornment 

Please respond to these statements by marking the 
anS\ller that best describes your opinion of your 
classroom. There are no right or wrong answers, only 
honest ones. 

1. Grading in this class is fair. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

2. The teacher of this class encourages us to seek her help. 

1 1 1 1 1 1 
fully agree totally disagree 

3 . Students in this class help each other a lot with things 
related to classwork. 

1 1 1 1 1 1 
fully agree totally disagree 

4.Most of the students in this class appreciate learning to 
be good writers. 

1 1 . 1 _______ 1 ______ 1 1 
fully agree totally disagree 

5. I, like others in this class, can influence the way things 
are done here. 

1 1 ______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

6. Learning in this class is very interesting. 

1 1 _______ 1 ______ 1 ______ 1 1 
fully agree totally disagree 

7. The teacher directs all of the learning in this class. 

1 1 ______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 
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8. Students in this class are treated fairly and justly. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

9. If I needed help in this class I would have some 
difficulty in getting it from anyone I'd approach. 

1 1 1 1 1 1 
fully agree totally disagree 

10. I look forward to seeing the other students in this 
every day. 

1 1 1 1 1 1 
fully agree totally disagree 

11. The things we do in this class are intellectually 
demanding. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

12. We are not really proud to be members of this class. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

class 

13. We receive quite a bit of help from the teacher whenever 
we need it. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

14. There are distinct groups and cliques in this class which 
play an unpleasant role in its social and academic life. 

1 1 _______ 1 _______ 1 _______ 1 _______ 1 
fully agree totally disagree 

15. The essay writing we do here does not really have much 
value outside school. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 



267 

16. Students in this class are deeply involved in essay 
writing and are willing to do extra work. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

17. Students in this class often compete with each other in 
their work. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

18. Being really good writers is not as important to us as 
getting good grades. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

19. To what extent does the teacher in this class respect 
different ways of doing things? 

1 _______ 1 _______ 1 _______ 1 _______ 1 1 
very much not at all 

20. In general, the students in this class have good and 
friendly relations. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

21. Most students here would rather get this class over with 
than do serious writing. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

22. In this class, there is too much nonsense going on 
instead of serious study. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 

23. The teacher expects me to do well in this class. 

1 1 _______ 1 _______ 1 _______ 1 1 
fully agree totally disagree 
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24. Much attention is given in this class to each and every 
student. 

1 I I I 1 I 
fully agree totally disagree 

25. How much do you think your fellow students in this class 
want you to do well? 

I I I I I I 
a lot not at all 
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