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The organic potentialities do not develop at
all in the absence of environmental influences.
This is true of physical potentialitis, it is
even more true of mental ones. The development
of the mental potentialities presents virtually
infinite possibilities under the actions of

various environments...

M.F. Ashley Montagu
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becoming more effective learners. This research is dedicated
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ABSTRACT

A comparison of process instruction with and without
computers was conducted. A thorough review of the current
related literature indicated that to date much of the
research in the area of computers and writing has not
obtained a statistically significant gqualitative difference

between groups using a holistic scoring system.

A repeated measures design was used to test the
research question exploring whether writing skills, as
measured by the Test of Written Language (TOWL), the
Diagnostic Evaluation of Writing Skills (DEWS), and Holistic
rangefinders, would improve more for the computerized process
group. The second research question addressed the issue of
superiority of the computer for some students. Wwill the
penefits of the computer be greater for weak writers as
compared to above average writers. A third research
question addressed differences in writing attitudes and
practices between computer groups and paper and pencil
groups. Data gathered through observation as well as
responses to both questionnaire and interview questions were

utilized.



Results of this research paired with the informal
observations and data gathered during the study suggest that
word processing offers potential for the development of
writing skills. This potential may be especially relevant
for below average writers, however several logistical and
methodological problems must be overcome before these
benefits can be realized. Therefore, the results of this
study are cautiously discussed in relation to intervention
effectiveness in light of several plausible competing
hypotheses. A tentative link between improved writing using
the computer and more efficient thinking skills was also

indicated. 1Implications for practice and future research are

discussed.



Research as a search for knowledge has as its roots a
"wondering” or musing about interesting unanswered gquestions,
as in all serious inguiry, the research reported here has
begun with curiosity and moved toward insight. As one cannot
expect that a single study can embrace adequately the complex
issues about which we wonder, it is hoped that this project
will offer some fresh insight into the important guestions

addressed.

This research has been funded by the Social Sciences
and Humanities Research Council of Canada, Fellowship

division, File Numbers 452-89-2341 and 452-90-2341.
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CHAPTER I

INTRODUCTION

The Problem

The process approach to teach writing involves pre- and
post-writing activities such as percolating, drafting,
revising, editing and publications (Alberta Education, 1986).
Word processing programs on the computer offer advantages
over paper and pencil for this process approach since they
make it easier to review, store, retrieve and print text

(Morocco & Neuman, 1986).

The process approach to writing was combined with
computers in the classroom by Kerchner and Kistinger (1984)
to assist students with written ex»ression. Their method
involved an eight-stage process which included: pre-writing
conference; composing at the keyboard:; printing a draft;
editing conference; editing at the kevsoard:; printing a finai
copy; illustrating the composition; and providing an
audience. Results of the study indicated that an improvement
in written language skills using word processing could
transfer to paper and pencil tasks such as those on the Test

of Written Language (TOWL) (Hammill & Larsen, 1983).



Other studies in this area have demonstrated
quantitative {(number of words, amount of time spent) but not
qualitative (holistic overall story quality) differences in
comparing methods utilizing computers and traditional methods
for teaching writing (Crealock, Sitke, Hutchinson, Sitko &

Marlatt, 1985; Vacc, 1987; Woodruff, Bereiter & Scardamalia,
1981).

Kopp's (1985) research however, has demonstrated both
quantitative and qualitative improvements in writing through
use of the word processor. He reports that not only did
students make more revisions to their stories with a computer
than with a pen and paper, but they also composed better
stories with a word processor. 1In addition, students made
more lower level or mechanical revision such as spelling,

punctuation, underlining, paragraphing and capitalization.

After reviewing numerous studies inveolving varying uses
of the computer to improve writing skills, several key issues

have emerged which should be addressed.

Firstly, as opposed to one-to-one tutoring which
several special education researchers have utilized to study

changes in writing (Pearce-Burrows, 1988; Vacc, 1987),



training methods for entire classrooms to improve achievement
appears to be the challenge given the current trend toward

mainstreaming (Derry & Murphy, 1986).

However along with a philosophy which supports
mainstreaming and a non-categorical approach is an emphasis
in seeing students as individuals with specific strengths and
weaknesses rather than relying on definitions which are
unclear (Bachor & crealock, 1986). Therefore if in fact
academic skills such as writing are being assessed, educators
should distinguish between average and below average writers,
as a students' level of skill development affects the access
to, and outcomes of, intervention (Ysseldyke & Algozzine,

1982).

& further concern arising from the previous literature
is small sample size. Vacc's (1987) study involved a total
of four grade eight students. Crealock’'s et al., (1985)
first experiment involved only five SLD students in the
sample. Kerchner and Kistinger (1984) utilized 18 students
in the experimental group and 19 students in the control
group. Kopp's conclusions are based solely on the
observation of twelve grade five students. Similarly

Woodruff et al., (1981) base their recommendations on the



work of only twelve grade six students in their first study.
It is inappropriate to generalize to all students based on a
few. The external validity of much of the research to date

is questionable due to this factor.

An additional short-coming of much of the previous
research completed to date is the short-time frame ranging
from four days to three months. (Crealock et al., 1985;
Kopp, 1985; Wetzel, 1985; Woodruff et al., 1981-82). The
importance of this factor becomes apparent with Wetzel's
(1985) finding that students involved in research projects
consisting of less than twenty weeks duration lack fluency in

keyboarding skills.

Of perhaps foremost concern with past research is the
methodology involved in establishing procedures for treatment
and control groups. Except for the work of Dalton &
Hannafin (1987) research in the area of writing and
computers conducted to date has not compared the process
approach to writing with and without computers. Many
researchers have chosen to study the results of a traditional
language arts program with treatment groups combining both
computers and the process approach to writing. (Kerchner &

Kistinger, 1984; Spence 1986; Wetzel, 1985). For example,



although Kerchner and Kistinger (1984) obtained significant
gquantitative differences between computer and non-computer
groups, the methodolegy is suspect. Although much detail is
offered to explain the procedures for the process and
computer group, little information is given for the control
group other than some used a "language experience" approach
and others were invoelved in a reading and spelling program.
With this methodology it becomes difficult to decide whether
to attribute changes in the experimental group over time to

the computer or to process writing.

The present study offers improvement over earlier work
in that above average, average, and below average writers
were identified, and their progress in improving their
writing skills using one instructicnal approach--process
writing, under two different methodologies--computer and
handwriting, was examined. The rationale here is that many
low achievers are often discouraged from editing and
reviewing their work as the revision process is perceived as
difficult, tedious and burdensome. The likelihood of
revision by low ability learners may increase as a result of
the ease of revision provided through word processing (Dalton

& Hannafin, 1987).
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Additionally, in many of the previous studies in the
area of writing and computers, subjects have been removed
from their natural writing environments (Crealock et al.,
1985; Crealock & Sitko, 1990; 1987; Vacc, 1987 and Woodruff
et al., 1981-82). This current research project was designed
to offer valuable insight into whether conclusions reached
under laboratory conditions pertain to students in their

normal classroom environments.



Statement of the Problem

This research sought to determine the effects of using
the computer in a process writing program on the quality of
writing produced by third and fourth grade pupils. First,
two months duration was allowed for acquiring keyboarding
familiarity. Second, the study was implemented in the
students' natural writing environment. Third, instruction
was carried out with a minimal‘degree of researcher
involvement: all process writing sessions were directed by
the students' regular classroom teacher; all tests and
stories were scored by a research assistant blind to the
purpose(s) of the study. Fourth, besides teacher directed
monthly process stories, spontaneous first draft writing
samples collected by the researcher were alsc analyzed by the
research assistant to study changes in students internalizing
the writing process. Fifthly, as students are aware of both
lower and higher level revisions, but are initially more
concerned with the former, (Crealock et al., 1985; Kopp,
1985: Vace, 1987; Woodruff et al., 1981), this research

addressed both meaning and mechanical errors.

In relation to evaluation procedures, the study was

designed to examine differences between paper and pencil and



computer groups, not only in relation to progress in writing,
but also the children's actual writing environment--the
classroom. Conseguently the research studied differences
using {(a) a standardized writing test, (b) an error
checklist, (c) a holistic writing assessment, (d) interview

questions, (e) writing questionnaires, and (f) observations.

The specific research questions that the study sought

to answer in relation to computer effects were:

(1) Will writing skills as measured by the Test of Written
Language, the Diagnostic Evaluation of Writing Skills,
and four-point holistic rangefinders improve more for
the computerized process group than for the regular

process group?

(2) Will the benefits of the computer be greater for

weak writers as compared to above average writers?

(3) What differences will be found between process writing
groups with and without computers in writing attitudes

and practices?



Scope of the Study

This six month study was conducted as part of the
regular writing program for sixty-two, grade three and four
students, in four classes in Edmonton and surrounding area.
Two classrooms utilized paper and pencil to compose stories
and two used computers as a writing tool. As the
participants would be continuing with their writing programs
after termination of this proiect, the study was conducted
within the general framework provided by the Alberta
Education Grade Three English Language Arts, and Elementary

Language Learning Program of Studies, (ECS-Grade 6).



Purpose of the Study
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The purpose of this study was to determine the effects

of using computers in a process writing program upon student

writing quality and gquantity, and to assess the impact of

word processing upon students natural writing environment.

Definition of Terms

The following terms are used in this study:

Writing:

Writing Process:

The active ceonstruction of meaning
through the involvement of the
author and the unfolding text

{(Wetzel, 1985).

The act of writing as an
interrelated series of operations
leading to the solution of a
problem. These operations include
pre-writing activities: composing;
drafting; editing; and post-writing

activities.
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Computers for Process Writing Program:
B process appreach to writing that
involves teacher directions and the

computer as a tool.

Word Processing: A soft ware program enabling a
computer to be used to create
documents, stories, or other
written texts. Once entered into
the Eomputer's memory the text may
be edited, stored, retrieve or

printed,

Word Processor: A system for the production of
typewritten documents with
automated typing and text-editing

equipment.
Computer Assisted Instruction (CAI):

CAI refers to instruction of
students that is largely controlled
by computer programs that determine
presentation, sequencing and

pairing of instructional content,
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remediation, drill, practice,
testing, monitoring and record-
keeping functions. (Sitko in Bachor

& Crealock, 1986, p. 408).

Qualitative Aspects of Writing:

Composition quality refers to
holistic overall story impression.
In this study technical aspects
such as transposition quality were
also considered through use of the
Diagnostic Evaluation of Writing
Skills (DEWS) which addresses both
lower levels (punctuation, spelling
and grammar) and higher meaning

level aspects of text.

Holistic Writing Assessment:

2 procedure for rating student
writing samples based on an overall
impression of student writing
quality which includes both the

conventions of print as well as
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semantics. In this study each
sample was assigned a score of

one to four.
Quantitative Aspects of Writing:

Refers to fluency measures such as
number of words and sentences per
story as well as number of
revisions and amount of time spent
writing. In the current study
changes over time in number of
words per story and amount of time

spent writing were studied.
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CHAPTER I1

REVIEW OF THE LITERATURE

This chapter presents the theoretical framework for
using the computer as a tool to enhance process writing.
Chapter II begins by exploring the relationship between
language and learning. Expectations about writing are then
highlighted, followed by a discussion of changing writing
philosophy. The writing process model is then ocutlined.
Next, a research section examines the effects of the computer
as a writing tool on students' writing. The research review
is followed by a section that focuses on the evaluation of
written composition. The chapter, concludes with a brief

overview of several issues in instructional interventioen

effectiveness.
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Language and Learning

The importance of language in the development of
students' writing dictates that educators must have a clear
understanding of the relationship between language and
learning in order to effectively intreoduce students to the
principles of the writing process (Alberta Education, 1989).
Leonardi and McDonald (1986) and QO'Brien (1984) have analyzed
the instructional problems of pupils using microcomputers who
are being taught to write by means of the process approach to
writing. They offer classroom strategies that move
successfully from the theoretical to the practical. Their
basic assumptions about the teaching-learning task have been
summarized by Alberta Education (1989) and are adopted here
as underlying assumptions about language, learning and
computer technology. The theory has been adapted
appropriately for the purposes of this study.

1. Learning involves linking new knowledge and prior
knowledge: language is the tool for making these
connections.

2. Language has a dual function: the communication of
ideas as well as the discovery of ideas. Writing
is not simply the transfer of thought from one
person to another, but is a process through which a

writer discovers meaning by constructing text to
which a reader will also give meaning.
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3. Language is developed and most effectively learned
in extended, meaningful contexts. Skills are best

taught as means to an end rather than an end in
themselves.

4. Respect for intention empowers the learner in
language use.

5. BSelf-exploration and exploration of personal
experiences are fundamental to the development of
language ability.

6. Language is the primary tool in all subject areas.
it helps the learner:

- discover and collect ideas

- clarify, consoclidate and extend thinking

- think about thinking and learning strategies

- communicate subject knowledge

- hypothesize and test ideas against those of
others, and

- respond to ideas expressed by cthers.

-1

Computer technology can be used as a tool to
promote language development and learning.

8. Computer technology has the potential to free
students from difficulties with lower order skills
(handwriting, formatting, spelling, recopying,
filing, etc.) so that their attention and effort
can be directed to higher order skills and
strategies {composing, organizing, reviewing,
elaborating, etec.). (p. 1-11 and 1-12).

As Vygotsky's theoretical approach indicates that young

children use language-based routes to knowledge, the

relevance of these principles of teaching is apparent.

Recent research supports Vygotsky's interpretation of

language and cognitive development {(Beck, 1989), making his
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arguments key in discussing the context in which the
integration of process writing with computers should take

place.

Vygotsky's research showed that another child's
presence increases verbalization and encourages speech
activity. Besides this social speech, he also noted the
importance of egocentric speech. Vygotsky contended that the
speaking aloud to oneself becomes a child's inner language or
internal thought. Britton (1982) explains that Vygotsky did
not speak in terms of socialized speech emerging out of
egocentric speech. Instead he saw social speech developing
in two distinct directions in order to serve two different
purposes. Specifically, social speech for social exchange
increases in range and complexity and becomes more
communicative and better able to take account of a listener's
point of view. As speech for oneself, it becomes

individualized and abbreviated.

Similar to Vygotsky's distinction between two distinct,
purposes of language, John-Steiner and Tatter (1983) have
differentiated between writers using social speech to
communicate directly with others and inner speech which is

used to discover relationships between thoughts which could
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be lost without the permanence of written language. Inner-
speech writing is seen not only as a means of exploring but
alsc as a method for assisting the writer with planning and

moving ahead.

Hence, Jjust as Vygotsky argued for language to be seen
as a means of critical analysis, the use of writing to teach
problem solving skills has become equally important. Young
writers must learn to become attentive and ask gquestions, to
be critical and probe meanings, and they also must become
reflective about their own experiences (Baldursson, 1988).
It is no longer sufficient or even necessary for students to
be skilled at reciting their teacher's point of view.
Instead what should count as important is their ability to
solve new probklems, to make sense of what they have learned

and to elaborate upon their own ideas (Applebee, 1986).
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Devel opment of Students' Writing

Bs written speech regquires that communication be
achieved only through words or symbols, the eveolution from
first draft to final copy reflects our mental processes
{John-Steiner & Tatter, 1983). Writing can be thought of
as a way of making thinking visible or as a meaning-shaping
activity (P'Arcy, 1989), and in this sense very young
children develop their first experiences with writing quite
naturally. They move from talking about scribbling and
asking questions after being read to, to recognizing printed
words, and labeling and discussing elaborate drawings.
Parents and educators who create situations to enhance these
eXperiences are encouraging this interactive relationship

between visualizing and verbalizing (D'Arcy, 1989).

Emergent young writers are gradually exposed to various
expectations about writing which can focus on product or on
process. However, product and process teaching are
complementary and not mutually exclusive teaching strategies
{Gerard & Junkala, 1980). Even though writing can be
focused on the writing process, the product is not to be

ignored. Students need to know what good products are like.



If they do not know what good products are like, they cannot
use the writing process to good effect. In a sense the work
determines the means. The purpose for the writing and the
product are closely linked. Students need to know for
example, what good informational prose is like in order to
write it themselves. Products are alsc important because
students need to "internalize" the reader's expectations.
Products are important because the product is all that the
reader has. The process that 'the author went through is

largely unavailable (Alberta Education, 1988).

Figure 1 illustrates a model of writing which validates
four interpretations of what writing is. D'Arcy (1989)
argues that children should be exposed to each of these
perspectives. When writing is regarded as a code, the
emphasis in on learning how the code works. D'Arcy (1989)
feels the computer can be most useful here in building more
confident code breakers. Many children feel a strong
disinclination about making their thoughts and feelings
visible, so being able to erase mistakes at the tap of a key
may alleviate some of these fears. This ability to refine
text may encourage young writers to see written language as a

medium for them to experiment with. Children can also be



-21-

encouraged to achieve better products by giving them more
time and more help (D'Arcy, 1989). However, unless writing
is regarded as an active process of discovering, re-
collecting, re-creating and re-constructing, students will
never fill the first three expectations to their full

potential (D'Arcy, 1989).

-

Insert Figure 1 about here
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Figure 1 Expectations about Writing
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Writing Instruction

Until recently the process expectation about writing
has been least evident in the classroom (D'Arcy, 1589). 2
conventional language arts program, in the past, involved
using workbooks and exercise sheets in order to follow a
specific sequence of skill development. Conversely, "whole
language"” proponents adhere to a "“top-down" approach to
learning, as illustrated in Figure 2 so that specifics such
as conventions of print are focused on only after an
effective foundation for written language has been built.
The importance of Tiedt, Bruemmer, Lane, Stelwagon, Watanabe
and Williams (1983) model is its holistic appreoach to
teaching writing. The emphasis is on the process of writing;
only when students feel comfortable with writing can the

content of their work be analyzed.

Insert Figure 2 about here

Some educators equate the "whole language” method of
language instruction with skills not being taught and errors

not being corrected in a context of minimal guidance from
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FIGURE 2

EVALUATING
COMPETENCY
Formative

and

Summative Forms

EDITING COMPOSITIONS
Revision
Rewriling
Proofreading

USING WORDS PRECISELY
Sudying usage, vocabulary development,
dictionary and thesaurus, connotation

WRITING EFFECTIVE SENTENCES
Grammatical structures, sentence-
combining, literature models, style

EXPLORING EXPOSITORY FORMS
Formula paragraphs, essays, articles,
letters, reports, the [-Search paper

TELLING STORIES—NARRATIVE FORMS \

Elements of story, observing literature, dialogue,
plot development, characterization, point of view

DEVELOPING FLUENCY (EASE) WITH WRITING
Short, successful, enjoyable writing experiences—ijournal
writing; lists, word games, short poems, personal writing

LANGUAGE FOUNDATION FOR WRITING
d: acting out—role playing,
discussion

BUILDING AN ORAL
Listening 1o the teacher reading alou
creative drama; readers’ theater, voice chaoir; singing;

The Tiedt holistic model for teaching writing: A sequential framework for focusing group

instruction during a one-year period.
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teachers. Ideas are fundamentally important in writing and
hence strict enforcement of neat printing and good spelling
for a first draft would be more stifling than encouraging.
However, as a major goal of language arts instruction is
clear communication, mechanical errors must be addressed at
later stages of the writing process to develop fluent readers
and writers. The whole language approach is consistent with
intelligent planning and problem solving techniques. First,
a general concept of the goal to be achieved is established,
then a broad set of guidelines is identified, modified and
refined. Specific tasks are only tackled once these initial

steps have been carried out (Windrim, 1990).

The underlying contention of the process approach to
teaching writing is that the traditional "skilis to writing"
appreoach is unnatural in terms of what is known about
children's language development, and may be detrimental to
the development of real writing abilities (Proctor, 1986).
The basic assumption of the process approach to writing is
that as learners concentrate on meaning and on the
composition as a whole, mechanical skills develop within the
context of the writing (Dalton & Hannafin, 1987).

Therefore the mechanics of written language are not ignored,
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but dealt with as they emerge, as opposed to being presented
as totally, separate isolated skill exercises. Emig (1981)
identifies the key differences between the perspective of the

"current-traditional” and "new or re-invented" in this way:

Current-Traditional New or Re-invented
- emphasis on written product - emphasis on writing
process
- belief that writing is taught, - belief that writing
not learned is learned, not
taught
- learning proceeds from part - writers work both
to whole from whole and from

part to whole

- writing is a linear process,... - writing is
planning, then writing, then recursive...written
revising plan, write and

then revise, but
also revise, plan
and then write

- writing is a silent solitary - writing is enhanced
activity working with others
who give vital
response

The process approach for teaching writing is being used
more and more fregquently by educators in their classrooms.
It moves beyond the usual two-step procedure of think/write
where the only teaching consists of a verbal command, "Now

here's the topic - write!"™ (Soter, 1987). The emphasis of
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the latter approach has traditionally been on the product,
whereas the current "process approach” focuses on specific
teaching activities to assist students with organizing their
thoughts and ideas, before, during and after writing.
Instructional approaches typically assocciated with process
approaches include brainstorming, journal writing, focus on
the students' ideas and experiences, small-group activities,
teacher/student conferences, the provision of audiences other
than the teacher, emphasis on multiple drafts, postponement
of attention to editing skills until the final draft and

elimination or deferment of grading (Applebee, 1986).

This changing conception of writing offered through the
use of the process approach to teaching writing can
constitute an emphasis on students’' learning instead of
teachers' teaching. Children can learn to write without
direct instruction if they are given adequate opportunities
to write and discuss their writing with teachers and peers
(Proctor, 1986). The importance of the social aspect of
writing has been recognized by such scholars as Vygotsky:
"Writing itself, a symbolic and social tool, grows out of
children's experiences with other tools - gesture, speech,
dramatic play, drawing - and with other people” (Vygotsky in

Dyson, 1987, p. 649).
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White and Hubbard (1988) envision teachers becoming
mentors to their students as opposed to the primary source of
knowledge. This role change is even more evident with the
use of computers where the teacher no longer remains at the
front of the classroom and the writer has more control over
the text than with ordinary writing instruments {(Baldursson,
1988). The drafting stage of the writing process would
appear toc be best served with the assistance or word
processing to help students to re-arrange their ideas. The
final phase of revising can be handled by the students
themselves through conferencing with peers and alone with the

guidance of some type of checklist.

Unfortunately writing instruction in some classes has
been replaced by instruction in the mechanics of word
processing. Teachers still need to support students through
the writing process. Classrcom teachers can guide students
by modelling the revision process and mcni*oring student
revisions (Balajthy, McKevney & Lacitgnola, 1986-87). An
example of how teachers can model the writing process for
their students is offered by Pellegrini and Ingles (1986-87)
(see Appendix I). Although the teacher may choose to act as

a model throughout all the stages of the writing process
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{(Graves in Temple & Gillet, 1984), perhaps the most
important role of the teacher is that of motivator at the
pre-writing stage. For as Carruthers reminds us, a good
teacher has been defined as one who makes himself
progressively unnecessary (in Atwell, 1987). This statement
holds true in terms of students' learning how to think

critically and become actively involved in solving problems.
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The Writing Process

Educators are quick to establish the point that
computers alone cannot assist students through all the stages
in the writing process. Some researchers believe that the
most significant factor of all in the success of a classroom
writing program is the attitude of the teacher (Gillespie,
1987). This current study accepts the underlying principle
adhered to by Alberta Education (198%), that teachers should
possess a thorough understanding of the process approach to
writing prior to using computers in the classroom. Therefore
process writing will be discussed in much detail to ensure
that the philosophy towards writing instruction held by the

teachers involved in this research is made clear.

Writing Process Models

Although there is general agreement that process
writing can be divided into three stages (pre-writing. and
establishing context; composing and writing the first draft;
and post-writing invelving editing and revising), in reality
the writing process is not as clearly defined as implied by
these stages. Writing is not a linear process, it is

essentially recursive by nature, and the path through the
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process is different for every writer. However, discussing
various writing process models provides a useful structure
for planning, discussing, and examining writing for

instructional purposes (Alberta Education, 1989).

Three-Step Version.

Soter {1987) discusses: pre-writing activities such as
brainstorming, note-making, list-making, and planning;
writing-activities including drafting, revising and writing;
and post-drafting-editing activities. However, she also
informs the reader that these processes are not sequentiaily

fixed and do not occur similarly for all writers.

A similar three-stage approach entitled "The Writing
Cycle" is offered by Temple and Gillet (1984). Stage one is
pre-writing or rehearsing during which time students are
encouraged to keep a list of topics, interview others, write '
alternative leads, and draw and free write in order to
uncover what the writer can write about. Stage two involves
drafting, where the focus is on writers re-arranging, adding
and/or deleting ideas to get their message across to others.
The third and final stage of revising involves students

sharing their work with others before editing and completing



a final copy of their work,

A somewhat original version for a three-step model of
the writing process which includes collecting, planning and
developing has been outlined by Murray (1985). Six ways of
collecting information are explained: awareness,
cbservation, recall-brainstorming, mapping, exploration
drafts, empathy, interviewing and library research. This
first phase involves the gathering of ideas and experiences,
whereas the planning stage requires the writer to make
decisions about his /her story regarding the focus, voice,
design, genre, and structure. The final step of developing
is the actual writing phase where drafting, revising and
editing all take place. The value of Murray's {(1585%5)
approach may =imply be that the terminology used, collecting,
planning and developing, 1s more familiar and therefore less
threatening to students (and teachers) than words such as

drafting, revising and editing.

Five-~Step Version.

An expanded version of the above process approaches is
suggested by Gillespie (1987). His five stage writing

process involves pre-writing, drafting, revising, editing and
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proofreading, and publication which includes teacher
evaluation and school publicaticn for fellow classmates.
Although Gillespie's (1987) procedure does not necessarily
offer any additional strategies over those previously
suggested, he does manage to break the process of writing
down into five steps which c¢ould serve to make the process
more manageable for both teachers and students. He also
offers us some insight into exactly what is required by

the teacher at each step of the process. For example,
during the publication phase, Gillespie (1987) encourages
providing an audience for students' writing besides the
evaluation by the teacher by sharing stories out loud in
small groups, by displaying work in hallways or by
constructing books for individual students or class work
{see Appendix II). He also emphasizes the important role the
teacher should play in motivating students at the pre-writing
phase. A pre-writing activity suggested by Gillespie (1987)
and outlined in detail by D'Arcy (1989) is c¢lustering or
mapping. The idea is to give students some visual clues to
assist them in getting started with their writing. Instead
of writing down the page you write around the page as
illustrated in Figure 3. As the key word is circled with

further ideas, clustering can be thought of as circular
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brainstorming (D'Arcy, 1989)

Insert figure 3 about here

Eight-Step Version.

Breaking down the process approach even further,
writing skills can be presented to students as an eight stage
process involving pre-writing conference, composing, printing
a draft, editing conference, revision and proofreading,
printing a final copy, illustrating the composition and
providing an audience (Kerchener and Kistinger, 1984). The
benefits of this model of the writing process may be that
each step is specifically labeled which may be preferable to
condensing the entire process intc three stages, especially
for aspects such as conferencing which are key in process

writing.
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FIGURE 3
Clustering, Mapping of Circular Brainsterming
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Conferencing Aspects

The writing process can be thought of as a
"hierarchieally organized, goal-directed, problem-solving
process."” When writing a story a student must solve the
"sub-problems" of where to get ideas, how to organize those
ideas, how to construct well-written sentences, how to write
legibly, and last, but not least, how to apply punctuation,
grammar and spelling rules (Freedman, 1987, p. 21).
Hernandez (1987) reports that Graves (1984) also saw the
writing process as a series of steps leading to the solution
of a problem, within which editing for mechanics such as

grammatical errors must occur, although not until the final

stages,

Britton offers some insight into how children can solve
problems by talking and solving problems jointly (Barnes,
Britton & Rosen, 1978). He was really outlining one of the
strategies currently used in writing process classrooms--

peer conferencing.

Teacher/student conferencing is also an important
component of the process approach to teach writing. During

a pre-writing conference, for example, the teacher can meet
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with students to discuss what topic will be chosen. The
benefits of students choosing their own topics are outlined
by Graves (1979). The topic can be based on the student’s
own experiences or upon a mutually agreed upon subject.
Atwell's (1987) abbreviated recording system offers the
teacher a realistic strategy for implementing a conferencing

procedure in the classroom (see Appendix III).

Children conferencing with themselves allows for
another opportunity for problem solving during the writing
process: "You just read the piece over to yourself and it's
like there is another person there and you think thoughts of
what is wrong with it"™ (Calkins, 1983, p. 138). A self-
checking list to guide students in a final evaluation of
their work may be helpful (See BAppendix IV). 1In addition
strategies as outlined in Hammill, Bartel and Bunch (1984,
p. 139) can be mentioned on a poster (Haley-James, 1981)
(See Appendix V). These strategies and poster checklist
focus on lower-level revisions as students appear toc be
initially concerned with only this level. High level
revisions or qualitative changes appear to require a much
longer time period. (Crealock & Sitko, 1990; Wetzel, 1985;

Woodruff et al., 1981-82). 1In order to provide further
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individual assistance with composing and editing students can
be given reams of scratch paper which can be cut into half
sheets. This size of paper is less threatening than a fulil-
size sheet, and is appropriate for adding ideas (Haley-James,
1981). A further strategy to eliminate the fear of a blank
page is the use of the microcomputer. Neuman {1983) argues

that it is easy to fill the screen due to its small size.
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The Writing Process with Computers

Numerous educators have emphasized the many benefits of
a microcomputers in assisting students with the writing
process (Crealock et al., 1985; Hernandez, 1987; Hooper,
1987: Kerchener and Kistinger, 1984; Murray, 1985; Newman,
1983; Temple & Gillet, 1984; Vacc, 1987; Woodruff, Bereiter
& Scardamalia, 1981-82). Most agree that word processing
eases the drafting, editing and revising stages of the
writing process for students.

I do not know of any writer who used a
word processor who is not impressed with
the writing tool. It will not make a poor
writer a good writer, but it does make the
act of writing, revision, and editing much
easier,

(Murray, 1985, p. 70)

Morocco and Neuman (1986) found that besides having
mechanical and spelling problems, below average writers lack
strategies for processes such as planning, composing and
editing which have been identified by numerous writing
researchers (Calkins, 1983; Graves, 1979; Murray, 1985) as
being basic thought processes that recur in writing. The

word processor may offer such students access to these

writing processes, as children have been found to remain
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highly invelved in writing (Woodruff et al., 1981-82) and
produce rich first drafts (Morocco & Neuman, 1986) when

teachers have their pupils use computers for composing.

Specifically, Morocco and Neuman {1986) found that the
word processor can be more effective for brainstorming than a
pencil as students are willing to make more than one attempt
to begin a piece of writing. Their observations suggest that
weak writers were more likely to view their work on the
computer as a first draft and hence be less afraid to take
risks during the beginning stages of writing. The
researchers cite that an additional benefit for weak writers
using word processors was the ease with which the large type
allowed students with messy handwriting to read their own
ideas. As well Morocco and Neuman (1986) found that the
upright monitors and large print facilitated an openness of
the child's work which increased the opportunities for

collaboraticon between teacher and student.

Therefore access to word processors may assist students
in acquiring writing strategies necessary to becoming
productive members of the mainstream classroom (Morocco &
Neuman, 1986). Other research also indicates that computers

have been found to make the students' writing easier, better
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and more enjoyable (Crealock et al., 1985; Woodruff et al.,
1981-82). Jones Loheyde (1984) cites a further advantage of
utilizing word processing for composing as both student and
teachers benefit from the production of a legible copy. She
feels this is particularly true for young writers:
Elementary-aged children for example

struggle for neatness and perfect copy.

They will write or print usually

laboriously, until they make a spelling or

transposing error; then they wad up their

paper and begin again. Here the positive

efforts of terminal use are readily

apparent: the youngster, uninhibited by

his or her lack of manual dexterity which

causes messy handwriting, can easily

correct surface errors, can therefore

complete that which he or she intends to

write, and can easily produce a legible
copy of the work for the teacher (p. 81-82).

Writing With Computers

A literature search was conducted to examine the
effects of the computer on students' writing in grades one
through nine as indicated in Table 1. Studies were found
that included a measure pre-test/post-test measures of
writing quality and quantity. After reviewing the relevant
literature, it is difficult to make specific conclusions
concerning combining writing instruction with the computer to

improve students' writing skills due to the wide variations



in specific treatments. However it appears that although some
research has demonstrated significant differences between
groups regarding quantitative changes in writing, few

studies, using a holistic scoring system to reflect
qualitative improvement, have revealed a significant main

effect for computers.

Insert Table 1 about here
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TRBLE 1

Summzry of Previous Research

Kistinger|
1
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' ! Students | ! ; !
| ! : : ! :
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X ! | ! Handwritting | & ! No. of words.
' | | | Lawer Level ' Quality | Quality or time
1 [] 1 ] ] 3
1 1 1 | 1 1
''b. 8 ) 36 ' 4 days | On-line ' '
| : , } intervention | :
: : i ! Higher Level | !
1 i ] 1 I |
Kopp 1 5 12 i less ! Word processing! Quantity | More revisions, better
) X ' 3 menths | A ! quality-computer. 3All
, I ) | ! Quality | made more lower leve:
) H ) ! : ! revigions,
Spence ! 4-9 | 2 classes | 8 months | Word processing) Quantity | Poor handwriters
| ! each ! { vs. paper b H ! benefitted most.
) | ! | pencil ' |
' : : | _traditianal I A
Wetzel ! 3,4,5 ! 93-exp. , 8 weeks | Computer ! Quality | No difference between
' ' 95 control! | precess vs. ' i two groups, PFaster
H ! ' v traditional ' | typlsts better than
: : : I : ! slow.
Daiute | a. 7 | 3 ¢ 6 months | Computer ! Quantity ) Wrote move with pen
' : ' i process vs. ' ! and paper.
| ' i i traditional i '
] \ [} ] [} 1
Kerchener, 4,5,6 LD ' Oct.- May, Computers and | TOWL | Significant differences
& ! ' 18 vs, 19 | 8 months | process vs, ' ! in favour of computer.
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] ] ] 1 1
1 1 1 1 i
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TASLE 1 Coant'd

on computer|
2. Composition|
on computer,
3. Handwriting)
4. Regular |

maturity or technical
TOHL - N/S.

Summary of Previgus Research
tudy : Grade | No. of : Time ' Met had i Focus | Results
: i Students ! ! ! !
: A I ! ! :
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et al. 15 yrs | 16 gr. 10 | | writing ! § , and computer groups
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: ' s, : , Regular class ! :
] 1 i 1 t 1
1 i 1 ] ] ]
‘b, % 4 i 12 weeks | Computer and ! '
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: , | i Grid - 1 class | '
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1 i 1 1 1 1
1 ) 1 1 1 1
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| ' . 24 letters! Vs, : & | time, longer text
: ' v 12 word | Handwriting | Quality ! with computer. No
' : ; processing! ' i difference in quality.
: | ' 12 paper | : '
I ' ¢ & pencil | ! !
" 1 ] 1 ] b
Dalton & | 9 | 64 i 1 year y Computer and | Quality | No main effect for
Hannafin X | | process ' \ computer.
; i : vs. ) :
: : | process t "
) [} ] I '
Crealock | 4,5,6, | 27 i Sept.-May | 1. Keyboarding) Quantity | Entire group improved
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' ! ! composition] Quality | sentences, but not
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] i i [}
t 1 1 ]
] 1 | |
] 1 | ]
1 | [} ]
i | 1 [}
3 [ ] 1
1 1 | 1
1 ! i I
] ] 1 ]
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Although these studies which have locked at changes in
students' writing with and without computers have varied
widely both in method and results, they tend to fall into two
categories: those that studied the effects of combining
computers and writing for non-handicapped students (Daiute,
1985; Kopp, 1985; Spence, 1986; Wetzel, 1985; Woodruff,
Bereiter & Scarmadalia, 1981-82), and those that investigated
the effects of utilizing the computer on the writing of
students with special needs (Crealock et al., 1985; Crealock
& Sitko, 1950; Dalton & Hannafin, 1985; Kerchner & Kistinger,

1984; Vacc, 1987),

Woodruff, Bereiter, and Scardamalia (1981-82) report
varying results from two studies conducted to assess the
feasibility of an interactive computer program-with regular
classroom students. In study 1, twelve grade six students
wrote two essays, one with paper and pencil, and one with
computer assisted instruction which allowed students to
request help with sentence openers, planning strategies and
spelling assistance The essays were scored using a holistic
scoring system ranging from 1 to 5, with a score of five
meaning high in quality. No significant difference for

amount of time spent, number of words produced or quality of
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papers produced were found. The researchers also found that
students used low level skills such as "What will I say
next?" rather than global planning strategies such as "Have I
met the purposes of the assignment?" or "Have I convinced my
audience?” Study 2 invelved 36 grade eight students writing
three essays. The research design was similar to the
previous study with a more active intervention program
implemented in the composing process such that the computers
provided higher-level assistance than in Study 1. After
every sentence the program asked a question such as "Have you
made your reason clear to the reader?" Rgain results showed
no significant effect for number of words produced. Students
using this questioning strategy, scored significantly lower
on writing quality ratings than those students writing on the
topic without the on-screen prompts. The researchers

concluded that the questioning strategy was too intrusive.

Kopp's (1985) research with regular classroom students
has demonstrated both quantitative and qualitative
improvements in writing through use of the word processor.
Using a case-study approach he assessed student compositions,
student and teacher questionnaire responses, and student

interview responses. He reports that not only did students
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make more revisions to their stories with a computer than
with a pen and paper, but they also composed better stories
with a word processor based on a four point holistic scale
analysis. However, students made more lower level or
mechanical revisions such as spelling, punctuation,
underlining, paragraphing and capitalization than higher
level revisions regarding meaning, regardless of medium

utilized to compose stories.

Spence (1986), also chose a descriptive approach to
analyze differences between students writing with and without
the word processor. 1In grades four through nine, two classes
from each grade level were randomly assigned to a treatment
group. Results indicated that although all students using
word processors profited from the experience, those with poor
handwriting gained the most. The word processor prompted
reluctant writers to produce more writing and effect more
revision. It was noted, though, that these differences were
not apparent until the end of the eight month study. Spence
(1986) also noted improved student writing attitudes for all
treatment classes using word processors. BHBe concluded that
although quality of writing does not suffer, it doesn't

improve significantly until operational skills, keyboarding



skills and access issues are effectively dealt with. Both
teachers and students must be aware of the computer as a

familiar tool.

Wetzel (1985) found no significant differences in
writing quality between groups of students from regular
classrooms after eight weeks of random assignment to
treatment groups with and without computers. He indicated
his results are consistent with previous research on writing

and computers involving less than twenty weeks.

In contrast to other research findings (Vace, 1987),
Daiute's (1985) studies of thirty-four seventh graders and
eight fourth through sixth graders indicated that in a
fifteen minute period children wrote more words with a pen
and paper than they did on the computer. Since even after
six months of using the computer at least once a week,
students did not write as much in time-continuous situations
on the computer, she concluded that children may write less
when they are composing on the computer until they become as
comfortable typing as they are handwriting. Inadequate
keyboarding skill has been discussed as the key factor in
explaining the lack of significant findings in much of the

previous research in the area of writing and computers
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(Spence, 1986; Vacc, 1987; Wetzel, 1985).

The process approach to writing was combined with
computers in the classroom by Kerchner and Kistinger (1984)
to assist learning disabled students, Their method involved
an eight-stage process which included pre-writing conference,
composing at the keyboard, printing a draft, editing
conference, editing at the keyboard, printing final copy,
illustrating the composition, and providing an audience.
Results of the study (Kerchner & Kistinger, 1984) indicated
that an improvement in written language skills using the Bank
Street Writer Program could transfer to paper-and-pencil
tasks such as those on the Test of Written Language (TOWL)
(Hammill & Larsen, 1983). Other studies in this area have
demonstrated guantitative, but not qualitative, differences
in comparing writing with computers and traditional methods
tor teaching writing (Crealock, 1985; Vacc, 1987; Woodruff,

Bereiter & Scardamalia, 1981-82).

Crealock, Sitko, Hutchinson, Sitko and Marlatt (1985)
conducted two experiments with different groups of
handicapped students. One experiment involved specific
learning disabled (SLD) adolescents using a creative writing

strategy with a paper and pencil, cut and paste editing
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strategy versus a control group which carried on with the
regular curriculum. The second study involved two classes of
mildly handicapped students using creative prompts with the
Bank Street Writer Combuter Program (1982), a third class
using only the creative writing grid, and a fourth class
serving as the control with regular instruction. 1In each
experiment students wrote a story at pre-testing, wrote
additional stories with specific training and assistance
provided by research assistants, and at post-testing wrote a
story on a topic of their choice for twenty minutes. The
stories were scored on three measures; composition
gquality--holistic, number of complex sentences, and number

of words per sentence; composition quantity--number of
words: and transposition quality--percent of spelling
errors. Results showed that gains which were made in the
holistic scores and number of words during the treatment
phase were significant, but at a lower level at post-testing.
The contrel group also made gains in experiment two. Overall
results showed that both experimental and control subjects
improved from pre-test and post-test in both experiments,

irrespective of editing strategy.

Vace {1987) used a single subject design to compare the
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word processor and traditional methods for letter writing.
Results indicated that all subjects spent more time writing
letters, wrote longer letters, and engaged in more revision

when using the Bank Street Writer Program. No differences

were found in quality of letters between the two methods.

Dalton and Hannafin (1987) found that although word
processing appeared to make writing and revision less tedious
for all the students involved in the study, the word
processor was most effective for low-achieving students,
based on their year-long study of sixty-four grade seven

remedial language arts students.

Crealock and Sitko (1990) used a pre/post design to
train twenty-seven learning disabled students in narrative
writing. Two groups used computer technology while the
remaining two groups were trained using paper and pencil.
Results indicated that although the number of words and
sentences per story increased over time, the changes were

statistically significant for the entire group.



Problems in Previous Research

After reviewing numerous studies involving varying uses
of the computer to improve writing skills several key areas

which require clarification have emerged.

A primary concern arising from the previous literature
is small sample size. Vacc's (1987) study involves a total
of four grade eight students. Crealock's et al. (1985)
first experiment involved only five SLD students in the
sample. Kerchner and Kistinger {1984) utilized 18 students
in the experimental group and 1% students in the control

group.

Kopp's conclusions are based solely on the observation
of twelve, grade five students. Similarly Woodruff et al.,
(1981-82) base their recommendations on the work of only
twelve, grade six students in their first study. It is
not possible to generalize to all students based on just a
few. The external validity of much of the research to date

is gquestionable due to this factor.

An additional short-coming of much of the previous
research completed to date is the short-time frame, ranging

from four days to three months. (Crealock et al., 1985;
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Kopp, 1985; Wetzel, 1985; Woodruff et al., 1981-82). The
importance of this factor becomes apparent with Wetzel's
{1985) finding that students involved in research projects
consisting of less than twenty weeks duration lack fluency in

keyboarding skills.

QOf perhaps the foremost concern is the methodology
utilized in past research for establishing procedures for
treatment and control groups. Except for the work of Dalton
et al., (1987), research in the area of writing and computers
conducted to date has not compared the process approach to
writing with and without computers. Many researchers have
chosen to study the results of a traditional language arts
program with treatment groups combining both word processing
and the process approach to writing. (Kerchener & Kistinger,
1984; Spence, 1986; Wetzel, 1985), Therefore, although
Kerchner and Kistinger (1984) did obtain significant
gquantitative differences between computer and non-computer
groups, the methodology is suspect. Although much detail is
offered to explain the procedures for the process and
computer group iittle information is given for the control
group other than some used a "language experience" approach

and others were involved in a reading and spelling program.
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With this methodology it becomes difficult to decide whether
to attribute changes in writing in the experimental group to

the computor or to process writing.



-55-

Evaluation of Writing

Previous research comparing computer and paper and
pencil in writing training with students has recognized the
need to identify specific academic weaknesses in the area of
writing. Crealock, Sitko, Hutchinson, Sitko and Marlatt
(1985), conducted one experiment involving specific learning
disabled students who had serious problems in written
language. More recently Crealock and Sitko's (19%0) study
included students with learning disabilities with a
discrepancy between ability and written language scores based
on the TOWL. Dalton and Hannafin (1987) were also successful
in differentiating between high and low writing abilities in
a remedial language arts program based on the total language
subscale score on the Comprehensive test of Basic 8Skills

(CTBS).

These studies, dealing with computers and writing,
represent major improvements over most of the research in
this area due to their respective efforts to draw low-writing
ability children into their testing samples. Addressing the
writing problems of below average writers is important as

they may lack the cognitive strategies more experienced
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writers use (Morocco & Neuman, 1986). Therefore as opposed
to simply grouping students as LD or non-LD (Kerchner &
Kistinger, 1984), the need to identify students with a proven

language deficit becomes apparent.

An instrument which may be used to distinguish average
and below average writers is the Test of Written Language

(TOWL) (Hammill & Larsen, 1978). (Appendix VI).

The TOWL is made up of six subtests, the results of

which yield information about the following areas:

1. Word usage -the use of standard verb tenses,

plurals, pronouns, and other grammatical forms.

2. Style - the use of generally accepted conventions

regarding punctuation and capitalization.

3. Spelling - the ability teo phonetically spell

regular and irregular words.

4. Thematic maturity - the ability to construct a

meaningful story on a given theme.

5. Vocabulary - the level of words used in a

spontaneously written story on a given theme...
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6. Handwriting - the legibility of the written story.

Hammill et al., 1984, p. 135)

The Test of Written Language is a norm-referenced test
capable of assessing both composition and technical skills in
writing (Bachor & Crealock, 1986). BAs shown in Table 2,
the TOWL is one of several tests of written expression,
commercially available, which can be used as survey tasks
(Z2igmond, Vallecorsa & Silverman, 1983). Although the
content of the TOWL does not offer the depth of assessment
necessary to plan instructional programs, it is well suited

for research and screening (Salvia & Ysseldyke, 1988).

Insert Table 2 about here
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TABLE 2

Lis: ~f Commonly Available Measures for Written Expression Survey

Test Name FPublisher Writing Requirement Structure

Picture Story Grune & Stratton Generate story Single picture
Lanquage Test

Tast of Written Pro.Ed Generate story Sequence of
language pictures
Brigance Diagnostic Curriculum Associates Generate seniences Stimulus words

Inventory of
Essential Skills:
Writing Subtest
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A further assessment device allows for identification
of weak writers. Kopp (1985) used a four-scale holistic
assessment from the Student Assessment Branch of the Edmonton
Public School Board. As shown in Table 3 the essays can be
given an overall rating based on the general readability of
the story. Wetzel (1985) used similar categories of
rangefinders to evaluate the writing quality of third, fourth
and fifth grade pupils using the computer in a process

writing program.

Insert Table 3 About Here
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TABLE 3

Holistic Scoring Criteria
from Edmonton Public Schoels

FQUR The paper teads smoothly, is carefully thought through
and organized. The author's intentions are evident and
awareness of the reader is present. There is evidence of
precise vocabulary and the few mechanical errors that exist

do not intecfere with the author's inteaded meaning.

THREE The paper reads smoothly but may contain a few
unnecessary or awkward sections. The writer shows some
awareness of the reader. There is some evidence of precise
vocabulary but it is sometimes inappropriate or too formal.
There is some evidence of thought and organization but some
sections may show thinking or otganizational problems. There
may be mechanical errors but they do not interfere
significantly with the intended meaning. Mechanical ectors

may give evidence of a specific kind of problem.

THO The paper reads unevenly. There is evidence that the

writer is gaining some control of some elements of the
writing process, but there are several areas lacking control.
Vvocabulary is correct but it does not convey the author's
intended meaning specifically. Content lacks clarity of
thought and organization, although there is some evidence
that the author knows what he means to say. The contol
necessacy to communicate precise thoughts is lacking.

Mechanical errors interfere with the message to some degqree.

ONE The paper is difficult to read, but some understanding
of the author's meaning is present. The writer does not have
an awareness of the reader. There is a general lack of
thought and organization. Mechanical errors and sentence

ptoblems interfere with what is trying to be said.
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An additional technique for assessing writing has been
developed by Weiner (1980). The Diagnostic Evaluation of
Writing Skills (DEWS) allows evaluation in terms of six
categories of errors: graphic, orthographic, phonologic,

syntactic, semantic, and self-monitoring, as shown in Table 4.

insert Table 4 about here

Weiner and Weiner (1984) have demonstrated the
usefulness of the DEWS for identifying students with weak
writing skills as well as specific areas in need of

remediation.

The suitability of both the holistic rangefinders and
Weiner's (1980) DEWS scoring criteria for purposes of
evaluating writing at the grade three level are confirmed by
Alberta Education's scoring criteria for grade three language
arts, as both higher and lower level aspects of text are

addressed as outlined in Table 5.

Insert Table 5 about here
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TABLE 4

The Diagnostic Evaluation of Writing Skills

Graphlc {visual features)

. Excessive pencil pressure marks

. Letter lormation ambiguities; erasures
. Capita! and lowercase letter mixture

. Size or spacing irregularities

. Off-line writing

. Margin slant or crowding

Orthographle (spelling}

. Sequencing ol lelters (reverse arder)

or three consonant clusters

. Doubling final consonant

. ed ending with sound of d or t
10.
11,
12.
13.
14,
15,
16.
17,
18.

Prefix or sutfix generalizations

ie becomes ei alter ¢ and with sound of a
y becomes i, except before ing

corg, followed by e, i, ory

ch=k and sh; sh=si, i, ci, ce, su
phandgh=1{

Silent letters in special speliings

Schwa sounds; related words

Word division by syllable

Phonaloglc (sound components)
Nonphonetic spelling (bizarre)
Strictly phonetic spelling

. Lelter or syllable omissions
22.

Words run logether

Syntactic (grammalical)

Subject and predicate agreement
Tense, plural, possessive endings
Word order; omissions

Incomplete sentences ({ragments)
Run-on senlences

Punctuation; indentation ol paragraphs

Coordination {and/but}
Complex sentences; subordination
Amgynl of information per sentence

Semantic {megning)

. Flexible vocabulary, connotative-denotative
. Coherence; focus and tense shifls

. Logical sequencing

. Transitions B

. Distinction between major and minor poinls
. lnferential thinking; cause-etfect

. Idiomatic and ligurative language

Sell-Monlloring skills
Sell-correction: spelling and puncluation
Improvement through revision

Examples of errors

Examples of ercors

Examples of errors

Examples of errors

Exampies of errors

Examples of arrors
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TABLE 5

Alberta Education - Scoring for Gr. 3 Language Arts

REPORTING CATEGORY DESCRIPTION OF RANGE OF MARKS
{Scoring Guide) WRITING ASSIGNMENT

CONTENT (Selecting events and
details to achieve a purpose)

Events and/or actions should
be plausible within the content
established by the writer.

The student should be able

to select appropriate details
to describe characters, their
actions, and events.

DEVELOPMENT (Qrganizing events and
details into a coherent whole)

The student should be able to The writing assignment In each reporting
organize events and details follows a story starter category. the
in a coherent seguence. that is to be read by the student receives

student. The assignment a score within the
SENTENCE STRUCTURE (Structuring sets a specific writing following range:

sentences appropriately) task but allows the
student to use imagination 5 - EXCELLENT
The student should be able to and background experience 4 -~ PROFICIENT
use a variety of sentence to develop a story. 3 -~ SATISFACTCRY
structures appropriately. 2 - LIMITED
1 - POOR
INS -~ INSUFFICIENT

VOCABULARY (Selecting and using
words and expressions
correctly and effectively

The student should be able to
use words and expressions
correctly and effectively.

CONVENTIONS (Using the
conventions of written
lanquage correctly)

The student should be able to
communicate clearly by adhering
to correct spelling.
punctuation, and capitalization.
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Error BAnalysis

Error analysis appears to be an appropriate approach in
assessing improvement in writing given that students have
been found to spend more time making lower level revisions
such as spelling, punctuation, paragraphing and
capitalization, (Crealock et al., 1985; Vacc, 1987; Kopp,
1985; Woodruff Bereiter & Scardamalia, 1981-82).
Improvement in these lower level written language skills

using the computer can transfer to paper-and-pencil tasks

such as those on the TOWL, (Kerchner & Kistinger, 1984).

For students to achieve improvements in both lower
mechanical and higher meaning level functions, the teacher
must consider all aspects of the writing process. For
example, if the child becomes more self-conscious and aware
of the conventions and need for readable handwriting, it
likely indicates an awareness of an audience beyond the
teacher and peers, so the teacher should spend more time with

the child at the editing stage, (Hannon & Hamilton, 1984).

In the previous research section distinctions have been
made between quantitative and qualitative changes in writing.
Although more does not equal better, as Haley-James (1981)

states,
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Drafting and redrafting type of revising can
profitably take place only when there is enough
raw material on paper that interests the writer
to allow the writer to focus on content and
meaning that fit a felt or emerging purpose for
writing. (p. £64)

Rewriting the text involves taking the writer's
intended effect into account. Wahfeldt (1985) makes a

distinction between a lower level of revising to fit

convention and revising to fit intentions at a higher level.

Woodruff, Bereiter and Scardamalia (1981-82) make
similar distinctions between lower levels of text production
such as identifying misspelled words, overly complex
sentences, long paragraphs, awkward phrases, and higher level

aspects of the text dealing with meaning and theme.

These two categories relate to the transposition versus
composition issues as presented by Crealock et al., (1985).
She concluded that since SLD students were aware of both, but
more concerned with the former, any strategy that assists in

getting their ideas in an acceptable form is valuable.

Woodruff et al. (1981-82) made similar recommendations.
The researchers concluded that anything which encourages

students to become more involved in the development of
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composition is worthwhile. The investigators see the
computer as a valuable asset in this regard as students

appear more willing to compose when using word processing.

Issues In Instructional Intervention

As opposed to one-to-one tutoring which several
researchers have utilized (Pearce-Burrows, 1988; Vacc, 1987),
training methods for entire classrooms to improve achievement
appears to be the challenge, given the current trend toward
mainstreaming (Derry & Murphy, 1986). However, within the
classroom there are factors such as physical characteristics,
nature of treatment, teacher characteristics, setting-
variables, and the behaviour one tries to change which
influence intervention effectiveness (¥Ysseldyke &

Algozzine, 1982},

As illustrated in Figure 4 the learning process is
influenced by a number of factors that can be grouped under
the headings of curriculum, teacher and learner {(Renzulli &
Smith, 1978). 1Intervention effectiveness is based on the

interaction among these variables.
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Insert figure 4 about here

Proctor (1986) studied the effect of teachers’
theoretical orientations on the writing produced by grade one
students. He compared teachers using the traditional skills
approach to teach writing with teachers developing the
writing process in their classroom. The findings of the
study showed that students in classrooms headed by
traditional skills teachers were learning a different

definition of writing.
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FIGURE 4

Abilities Disabilites
Intzrests Abilities
Teaching Interests
Style (s)

Learning Style (s)

Content Objectives
Process Objectives
Methodological Objectives

The Learning Process

(Adapted from Renzulli
and Smith, 197¢, P. 3}

Source: Burrows, 1987, p. 12
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He concluded that the students’' concepts of writing was a
result of what teachers had demonstrated to them. Teachers
were not just transmitting their view of writing to their
students but their view of the purpose of education as well.
Students in the traditional classroom began to construe that
writing is not thinking. 1If students are totaeve}op as
writers, much of the time spent on traditional grammemar
instruction would be better used having studenté”involved in
the writing process (ARlberta Education, 1989) as illustrated

in Table 6.

insert Table 6 about here

As the traditional skills approach to writing presents
students with a dramatically different learning format from
the process approach, this current study was strongly opposed
to involving teachers still in the habit of exposing their
students to a welter of skill practice. For ethical reasons,
only teachers of writing committed to the nurturing of
beginning writers through process writing were involved in
the current research. The intent of this research was also

to reduce the influence of teacher and curriculum factors by
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TABLE 6

The Writing Process

The Stages of Writing

Teachers View

i
Stage | Young Writers View '

I teach the students in my
classroom to brainstonn, 1o
discuss, to develop word
banks, to list, 1o visualize,
and to observe.

Prewriting

I Knesy hesy 1o observe, 1o
play with veords, ta list, 1o
cliscuss, and 10 generate
ideas.

LRnow sume way to explore
my own thinking with
words on paper. [ can
focus my attention.

I can change what | have
written. | can assist a
fellow writer. | can learn
to write,

My students have learned 1o Draiting
focus their attention. They
know they can explore
their feelings and thoughts
on paper.
My students have learned 10 Editing
T* obtain satisfaction from
giving and recetving editing
help. They know a number
of ways to change the
draits they have written.
My students are learning the | Proof-
mechanics of the Fneglish “reading

langUage i a way that
maRes sense (o them. 1
teach the skifls they need to
publish their work.

I know how the English
language looks in print. 1
can check for details.

My students think of
themselves as authors.
They enjoy reading their
own books, and feel
confident reading their
written work to others.
They see meaning in
expressing their ideas and
ieelings.

Publishing

There is a reason for doing
this writing. Other people
value my ideas and
feelings. I can got
reactions to my work at
any stage. tam an author,

My studlents rehearse so that
they can learn 10 present
their written work o othurs,

They enjoy obtaining

reactions to their ideas.

Presenting
oeiling

There is an audience whe
erovs listenines 1o ne
teael iy vk aloed,
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limiting the instructional methodology used in the teaching
of writing. A solution in dealing with learner issues in

intervention is offered through aptitude-treatment

interaction (ATI) research.



Attribute-Treatment Interaction Research

The intent of ATI research is to decide if the effects
of different instructional methods are influenced by learner
characteristics. ATI research assumes that the two variables
(task and student) may interact significantly and be of
educational importance. Initially ATI research focused on
aptitudes, hence the label aptitude-treatment interaction.
However, as other characteristics such as personality,
learning style or level of academic achievement may also
interact with method, the designator has more recently been

attribute-treatment interaction {(Borg & Gall, 1983).

Given that different students have different learning
styles and aptitudes, Pascarella (1977) recognized that a
single instructional program may not be suitable for all
students. His study on the interaction of motivation,
mathematics preparation and instructional method praovides an
example of ATI research. He compared two methods of calculus
instruction including a personalized system of instruction
(PSI) and a conventional approach. The single effect for
instructional method across each level of mathematics
preparation was significant at the low levels, but not at the

middle and high levels.
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Pascarella's ATI research was conducted in a classroom
setting, however according to Smith, "The majority of these
studies have been conducted on a short-term basis in the
laboratory. In most cases researchers don't know whether the
laboratory instruction transfers to classroom skills and
behaviours..." (1983, p. 387). The intent of this current
research project is to study the interaction of learmer, task

and setting within the students' regular classroom.
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CHAPTER II1I

RATIONALE

From the literature it would appear that the process
approach to teaching writing is preferable to the more
traditional method which emphasized product (Applebee, 1986:
Gillespie, 1987; Hernandez, 1987; Soter, 1987}. Numerous
educators have emphasized the many benefits of a word
pProcessor in assisting students with the writing process,
(Hernandez, 1986; Hooper, 1987; Murray, 1985; Newman, 1983;
Temple & Gillet, 1984). Researchers who have compared
other hand writing programs ranging from traditional to
creative writing approaches and writing with computers have
reported various gains in students' writing skills,
(Crealock et al., 1985; Kopp, 1985; Spence, 1986; Vacc,
1987; Wetzel, 1985; Woodruff et al., 1981-82). Additional
research which compared traditional language arts programs
with the combination of a process approach to teach writing
and word processing has reported significant main effects
favoring the experimental group, (Kerchner & Kistinger
1984). Other studies which have compared the process
approach to teaching writing, with the writing process using

word processing have found either a difference in treatment
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effects favouring the computer group, (Pearce-Burrows, 1988)
or a significant achievement-by-writing interaction which
indicated that relatively low achievers benefited more from
composition taught via word processing than conventional

instructional methods (Dalton & Hannafin, 1987}).

The rationale in the latter study is that many low
achievers are often discouraged from editing and reviewing
their work as they perceive the revision process as
difficult, tedious and burdensome. The likelihood of
revision by low ability learners may increase as a result of
the ease of review provided through word processing, (Dalton
& Hannafin, 1987). Prior to the beginning of their research,
students were designated as relatively high or low in prior
writing ability based on total language subscale scores from
the Comprehensive Test of Basic Skills (CTBS). An analysis
of writing samples taken upon completion of this, (Dalton &
Hannafin, 1987) study suggested that word processing alone
was of little conseguence for able learners, but
proportionately most effective for low achieving students as

illustrated in Figure 5.

Insert Figure 5 about here
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Dalton and Hannafin's (1987) findings support
attribute-treatment interaction research. ATI research
attempts to match instructional method with students who are
best able to learn from them, (Borg & Gall, 1983). This

type of research design is consistent with the current
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FIGURE 5

Achievement-by-Treatment Interaction for the Writing Sample

Acyievemenl-by-'l‘mlment Interaction for the Writing

Sample
m -
High
|
757
70°
Low
65
Word Processing Control

Treatment Group
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educational philosophy which supports mainstreaming and a
non-categorical approach along with an emphasis in seeing
students as individuals with specific strengths and
weaknesses rather than relying on definitions which are
unclear (Bachor & Crealock, 1986). This shift away from
labelling may be best served in the area of learning
disabilities, which is by far the fastest growing, most
controversial and often the most confusing area within

special education (Roth Smith, 1983).

A typical definition of learning disability includes

the following criteria:

1. Average or greater intelligence as measured by
standard intellegence tests.

2. A discrepancy between potential ability (IQ) and
actual achievement in language and/or mathematical
areas. :

3. An exclusion clause stating that the learning

problems are not primarily due to visual, motor or
hearing problems, mental retardation, emotiocnal,
disturbance or cultural disadvantage." ({(Crealock,

1982, p. 6).
Currently the Canadian Association of Children and
Adults with Learning Disabilities has estimated the number of
learning disabled persons at 10-15% of the population

(C.a.C.L.D., p. 2).
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However, in dealing with students of various ages and
grade levels, kindergarten through to adult, sducators are
still not meeting the needs of a certain portion of the
remaining 85-90% of pupils in the classrooms. One reason may
be that the aforementioned description of a learning disabled

student is fairly restrictive.

A somewhat broader definition is provided by the

C.A.C.L.D. and accepted by the British Columbia A.C.L.D.

Learning disabilities is a generic term that refers to
a heterogeneous group of disorders due to identifiable or
inferred central nervous system dysfunctions. Such disorders
may be manifested by delays in early development and/or
difficulties in any of the following areas: attention,
memory, reasoning, co-ordination, communication, reading,
writing, spelling, calculation, social competence and
emctional maturation.

Learning disabilities are intrinsic to the individual, and
may affect learning and behaviour in any individual,
including

those with potentially average, average or above average
intelligence.

Learning disabilities are not due primarily to visual,
hearing or fine motor handicaps; to mental retardation
emotional disturbance, or environmental disadvantage;

although they may occur concurrently with any of these.

Learning disabilities may arise from genetic variation,
biochemical factors, events in the pre-to-peri-natal period,
impairment. (Love, 1985, p. 3).

The inclusion of "potentially average” is most important
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when considering the limitations of a single testing sessicn.

Currently the Special Education ARdministrative Unit cf
Alberta Education is reviewing the validity of the
definitions/descriptions of exceptional students. There
appears to be a major philosophical move away from
"labelling" or classification. (J. McLellan, personal
communications, December, 19%0). This shift is certainly
preferable to Category Funding where educators in their haste
to receive funding, may have been identifying pupils as
learning disabled, when in fact they could actually possess
academic difficulties which may not be a result of any
neurological impairment. Supporters of the non-categorical
approach believe that most students' needs are better served
at least in part in the regular classroom (Bachor &

Crealock, 1986). Clearly "maindumping” (Irvine, 1988) would
be counterproductive in addressing the needs of special
students, however mainstreaming does represent definite
benefits over the former "pull-out" resource room model which
often increased the demands made of special needs students
resulting in added confusion and frustration. (For further

discussion of this issue see Pearce-Burrows, 1986&).
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Research Questions

The lack of common focus in previous research studies
in computers and writing has made it difficult to make
comparisons among them. The need to clarify whether the
writing program or the cocmputer were responsible for changes
in students' writing (Wetzel, 1985) was addressed in this
present study by using one instructionzal approach--preocess
writing, under two different methodologies--computer and
handwriting, over a six month period of time. Although the
optimal length of time for such studies needs to be
investigated, studies of less than four months have not
obtained significant writing quality improvement (Wetzel,
1985). The rationale and specific research gquestions are
stated in relation to each of the components of the program.
While the research questions are stated in relation to
expected intervention outcomes it is also recognized that no
definitive answers can be provided in view of the limitations

of the research design.

Computer Effects

The first research question in the present study sought

to address a discrepancy between the priorities of educators
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and the priorities of students involved in process writing.
Although the holistic approach concentrates on the process

of writing, placing emphasis on meaning and on composition as
a whole (Dalton & Hannafin, 1987), students appear to be at
least initially preoccupied with the form rather than the
substance of their writing (Rose, 1983). Support for this
contention is evident in that studies dealing with computer
intervention in writing programs have failed to obtain
statistically significant qualitative differences between

groups using a holistic scoring system.

Therefore to determine if the gquality of writing
improves as a result of using the computer, the present study
utilized the following instruments which assess both lower
and higher level aspects of text. The Test of Written
Language, which consists of both a spontaneous writing sample
as well as contrived responses, is a standardized writing test
which will provide support or non-support for previous
research findings (Crealock & Sitko, 1990: Kerchner &
Kistinger, 1984). The second means of analysis was provided
by actual student writing samples. There were two strategies
employed for collecting student stories. The first approach

involved monthly process stories, revised, edited and
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completed with the regular classroom teacher. An additional
strategy involved the researcher collecting several first
draft or "best" stories from all students. If, through
process writing, there is growth in students' completed
written compositions, then verhaps gains are also evident in
students' initial drafts. Are students internalizing the
writing process such that even at the first draft stage they
are already revising and editing in their heads as Graves
(1979) suggested? This second strategy will also enhance the
internal validity of the study as these "best" stories were
written by all students with the researcher giving each
classroom the same instructions and time limits. Bll writing
samples were then evaluated by trained "blind readers"
according to structure and organization, correct usage of the
parts of speech, punctuation, capitalization and spelling,
using Kopp's (1985) rangefinders to provide a holistic
scoring system, as recommended by Kerchner and Kistinger
(1984), and the Diagnostic Evaluation of Errors which

measures changes in meaning as well as mechanical errors.

The first specific research question that the study
sought to answer in relation to the effects of using the

computer as a tool on students' process writing was:
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Will writing skills as measured by the TOWL, the DEWS,
and Heolistic rangefinders improve more for the computerized

process group than for the regular process group?

Differential Computer Effects

Given the current shiit toward declassification of
students with special needs, the present study supports the
attribute-treatment-interaction framework as an appropriate
research design for studying changes in students' writing
over time. Therefore in the present study as opposed to
labelling students as LD or non-LD, above average, average
and below average writers were identified, as a students’
level of skill development affects the access to, and outcome
of intervention (Ysseldyke & Algozzine, 1982),and their

progress in improving their writing skills was examined.

Support for this method of grouping students is found
in Thorpe, Chiang and Lubke's (1987) research which attempted
to discriminate LD students from non-LD students by holding
the instructional method constant for the two groups. LD and
non-LD students were randomly paired and randomly assigned to
one of two computer classes. Both instructors and assistants

directly involved in the study were not made aware of the
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specific backgrounds of any of the students. No significant
differences between groups were found in on-task rate while
learning Logo or in their learning of Logo-related content
and applications at the end of the four week study.
Additional support for grouping students based on specific
skill deficit rather than relying on generic labels is
evident in the subjects involved in Dalton and Hannafin's
(1987) research. All subjects involved in their study were
drawn from remedial programs based on below average scores on
the Comprehensive Test of Basic Skills (CBS) and teacher
recommendations. The researchers note that although the
students possessed below average language skills, many of the
subjects possessed average to above average skills in related
content areas, such as mathematics and science. Crealock's
research (1985; 1990) has also involved students identified
as having specific academic weaknesses in the area of

writing.

Consequently, the present study sought to determine
whether the effects of word processing would be differential

based on ability groupings rather than unclear definitions.

In relation to this second aspect of the research, the

following question was asked:
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Would students identified as weak writers benefit more
from the combination of process writing and computers, and
would the performance for above average writers be

comparatively similar under beoth methods?
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Qualitative Data Analvsis

Although the potential of computerized word processing
to assist learners in writing, especially in the writing and
revising processes seems formidable, many questions remain
(Dalton & Hannafin, 1987). The purpose of this third
research question was to examine what elementary students had
to say about writing with and without computers. The third

specific research question asked:

What differences exist between computers and paper and
pencil groups in relation to writing attitudes--what do
students think about writing; and in relation to writing

practices--how do students "go about their writing?"

In order to determine if there were differences in how
students wrote stories and what students had to say about
writing, depending on whether their writing tool was a
computer or paper and pencil, data were generated from both

questionnaire and interview responses as well as observation.

It should be noted that due to restrictions imposed by
class settings, the data analyses were conducted based on LD
and non~-LD groupings for the purposes of this third research

question.
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METHODOLOGY

Chapter Four presents the methodology adopted for the
study. The collection of both monthly process stories which
were revised, edited and completed with the regular classroom
teachers, as well as "best" stories which were first draft
stories collected by the researcher, will be explained.
Duestionnaire and interview qguestions are also presented.

The specific forms and levels of statistical analysis
performed in the data, as well as the design of the study are
also described in the chapter. B&As specific instruments such
as the TOWL, the DEWS, and Holistic rangefinders were
previously described in detail in Chapter Two--Evaluatioen

of Writing, their purpose will only be summarized here.

Participants

The sixty-two grade three and four students inveolved in
this study were from four c¢lassrooms in the Edmonton area.
Three of the classrooms were in two schools which were
located within the Edmonton Public School Board System and
the remaining classroom was from a school under the St.

Albert Protestant School Board Jurisdiction.



The teachers were all volunteers who indica*ed an interest
in the study. Two classrooms were regular grade three
classrooms. One was eguipped with thirty-two computers so
that each student had access to his/her own computer. The
other classroom consisted of twenty pupils to whom computers

were not available.

The remaining two classrooms involved students with
learning disabilities, One room was a segregated cne-to-two
Year program for nine students, combining years three and
four. At the end of this program students were to be placed
in the regular classroom. This room had no access to
computers. (However it was noted at the beginning of this
study that a solitary computer sat at the back of this
classroom. When asked about it's use the teacher replied, "I
have no time to teach computers.")} The final group of five
students with learning disabilities were members of the only
existing grade four classroom in the school, with an
enrcllment of thirty. (Students with learning disabilities
in grade four as opposed to year three, were utilized here
due to LD definitions requiring significant skill deficit,
and two year nature of segregated program). The pupils with

learning disabilities participated in a pull-out resource
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room program consisting of three, fifty minute periods per
six day cycle. During these support sessions the students
were able to utilize a computer lab set up in the school.
Students were learning disabled such that they met the
criteria of normal to above average (or potentially average)
intelligence (IQ) with some discrepancy between ability and
performance. The average IQ of the students in the
segregated classroom's program was 116.89. The resource room
students’ average IQ was 95.05. Characteristics of the

sample are summarized and presented in Table 7.
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TABLE 7

Number, Distribution and Characteristics of Entire Sample

Writing

] 1
] ] 1
i Rbility | Experimental Group ! Control Group
! Grouping | H
! | Computer 1Avg. | Mean ! Paper and . Avg., Mean
A H ' | Written ! Pencil ! | Written
: i ; i Language | : i Language
i H i { Quotient | \ ! Quotient
[} ] ] 1 i ] I
[ ] i . 1 1 ]
i ! Resource Room | H | Segregated ' J
: ! Room ' l i ' '
: 1 1 J ; : 5 i l
: i i ' : l \
! Below 1 Regular Class ]8.54 | 75 i Regular Class} 8.5 | 80
! Average | d ‘ ' : ;
' : 8 ' i i 5 H )
: 1 ) ! : : :
! } Resource Room | : | Segregated d
i ' g \ ‘ H :
g : 4 H ' I 4 ) I
|Average | : i } : |
' | Regular Class |8.61 !96,963 ! Regular Class | 8.7 | 98
: H 23 1 1 ! 12 : |
*Note TOWL - WLQ X=100, SD=15
Classification | Range
| 1 ]
t 1 ]
| Superior ¢ 131 - 145 '
\ Above Average {116 - 130 !
| Average v 85 - 115 '
i Below Average i 70 - 84 '
i Poor i 55 ~ 69 :
| 1
1 1
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Insert Table 7 about here

2ll students in all four classrooms were identified by
the researcher as either below average or average writers
according to their classification based on the Written
Language Quotient {(WLQ) from the Test of Written Language
{TOWL). BAn above average group was not possible due to the
low frequency of only twe students in the overall sample.
The two students were from the regular classroom using paper

and pencil and were collapsed into the average group.

The age of students is an important consideration as
written language is considered a developmental process and
different skills are demanded at varying age levels. 1In the
classroom, it is essential to initially establish a
familiarity with writing so that students feel comfortable
developing their written compositions. According to Bachor
and Crealock..."when evaluating written product: the typical
expectations for younger children emphasize acquisition,
whereas for older students different types of writing are
expected depending on what is to be written (1986, p. 230).
The average age of the below average computer group was 8.54;

the mean age of the average computer group was 8.61. The
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below average paper and pencil group had an average age of

8.5; the average paper and pencil groups’ mean age was 8.7.

Insert Table 8 about here

Grade three and four would appear to be two appropriate
grade levels to monitor changes in students' writing since
the skill of altering text is an important aspect of the
editing process; and although students may begin revising
much earlier, or not develop the skills until later, it seems
teachers begin to formally teach students how to critically
analyze their work at this level. In the most recent
elementary language learning program of studies produced by
Alberta Education (January, 1990) as shown in Table 8, it is
expected that students in grade two through four will
demonstrate abilities to "revise by adding to or elaborating
on the ideas or information contained in their initial

writing draft{(s)" (p. c-14).
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TABLE 8

Alberta Education Elementary Lanquagse Arts Gurriculum

@ Oozmm—ﬁwcon—.ﬁzm General and Specific Learner Expectation

STUDENTS WILL DEMONS TRATE ABILITIES TO:

monitor their ==&a...&a=&=n in order to assure that meaningiBnotlost  ........oosieresennetett

_ revise .by adding to or elaborating on the ideas or rev
“ information contained in their initial writing draft(s) sul
“ e e inf
! - : —

use semantic, syntactic and graphophonic knowledge to confirm, reject or rvevise initial pre

identify the problem source(s) in reading an

recognize when reading or listening
(difficulties with content, sentence structure

does not make sense
adopt appropriate corrective strategies {ask for help, reread, summarize), if meaning is being lost Creeens

STUDENTS WILL DEMONSTRATE ABILI TIES TO:

‘ respond {0 experiences through evaluation andreflection .........c..oooeeeece

assess their personal effectiveness as presel

evaluate their personal effectiveness as presenters
response with the intent of the presentation
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Materials and Equipment

Both formal and informal assessments were carried out
in the measurement of writing skills. Formal assessment was
accomplished through the use of the Test of Written Language
(1983). The TOWL, which consists of six subtests, generates
standard scores which total to an overall score referred to
as the Written Language Quotient (WLQ). This score has a

mean of 100 and a standard deviation of 15.

Salvia and Ysseldyke (1988) report internal consistency
coefficients to range between .80 to .96. Test authors
report a stability reliability of .62 to .90, which is within
accepted limits (Salvia & Ysseldyke, 1985, cited in
Crealock & Sitko, 1990). According to Bachor and Crealock
(1986) the total score for the TOWL has a '"reasonable test
re-test reliability" (p. 234). salvia and Ysseldyke found
the validity data of the TOWL to be mixed, as the data for
content, concurrent and construct validity ranges from
satisfactory to some that are less than adequate. However,
it should be noted that the sub-test "Thought Units"
considered inadequate has since been removed from the test.
In addition, although the "handwriting" sub-test had less

than adequate coefficients it is not included in the WLQ. A
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distinct advantage of the TOWL is seen in its use of both
contrived and spentaneous formats. Salvia and Ysseldyke
(1981) conclude that "the TOWL has many positive aspects."

Reviewers in The Ninth Mental Measurements Yearbook agree

that the TOWL is useful for purposes of identification.
Polloway (1985) states the test offers '"the most structurally
sound and instructionally relevant instrument currently
available in the area of written language" (p. 1602).
Williams (1985) summarizes that the TOWL "has a very sound
theoretical basis and although it involves complex
procedures, the test is clearly presented....and represents a
major new direction in the evaluation of written language”

(p. 1604).

The Diagnostic Evaluation Writing Skills (DEWS)
{Weiner, 1980) error checklist was also utilized to score
writing generated in the narrative mode. Due to the
variability in length of stories written by students errors
were calculated per 100 words. This type of evaluation system
is an appropriate instrument to assist in looking at changes
in writing over time as previous research has confirmed that
students are initially more concerned with lower level types

of revisions than with higher aspects of text (Crealock et
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al., 1985; and Woodruff et al., 1981-82). B&s significant
guantitative but not gqualitative differences have been
recorded, this phenomena is reflected in many of the studies
conducted to date. (Crealock et al., 1985; Vace, 1987
Woodruff et al., 1981-82). 1In addition, Weiner and Weiner
{(1984) have demonstrated the validity of the DEWS through a
discriminant analysis which was 93.55% correct in identifying

students with weak writing skills.

Holistic rangefinders offers a four-point holistic
scoring criteria. Utilizing both DEWS and the Kopp's rating
systems allows for data collection in both the traditional
skills areas as well as overall story impression. It is
important to note here that in this study the evaluation of
specific skills was done within the context of written
stories which is consistent with the process approach to
writing as opposed to the traditional language arts program
which evaluated each skill separately in isolated exercises.
Both the DEWS criteria and Holistic rangefinders represented
informal assessment procedures which were applied to monthly
process stories completed by the students with their regular
classroom teacher. The same two scoring systems were also
used to assess several first draft stories collected by the

researcher.
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In order to further assess differences between computer
and paper and pencil groups, all students completed a writing
questionnaire as presented in Table 9. The fourteen
questions are based on Giordano's (1984) research in the area

of writing attitude surveys.

Insert Table 9 about here
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TABLE 9

WRITING QUESTIONS

1. WRITING MAKES ME FEEL

2. WHEN I HAVE TO WRITE, 1I

3. THE PERSON IN OUR CLASS WHGC WRITES STORIES BETTER THAN

ANYONE ELSE IS

4, HE/SHE IS THE BEST WRITER BECAUSE

5. MY TEACHER IS HAPPY WHEN

€. I BECOME NERVOUS WHEN

7. WHAT I LIKE MOST ABOUT WRITING IS

8. I LIKE TO WRITE ABOUT

9. I DON'T LIKE WRITING ABOUT

10. I WRITE BEST WHEN

11. I CAN'T WRITE WHEN

12. WHAT I LIKE LEAST ABOUT WRITING IS
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13. IF I HAVE A PROELEM WHILE I AM WRITING I

14. IF SOMEONE ELSE HAD A PROBLEM I WOULD

In addition to completing the guestionnaires, individual
interviews with students were also conducted in April, 1989.
All of the students with learning disabilities and five
percent of the regular classroom students were interviewed at
random. The actual gquestions asked as presented in Table 10
below with the inclusion of one additional item: '"What steps
did you use to write your story?"” This was the key question
utilized for the "Pilot" study conducted in 1988. The
remaining questions were found in the document '"The Writing
Process Using the Word Processor™ published by Alberta

Education (March, 1989).

Insert Table 10 about here

The software program chosen to assist students in
developing their writing and keyboarding skills was
AppleWorks (Apple Computer Inc.) AppleWorks is designated by

Alberta Education (1989) as a basic¢ learning resource for
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students in grades one through twelve, as it is the most
appropriate integrated software program for meeting the
majority of goals and objectives for familiarizing students
with the three most popular applications for personal
computers--a word processor, a data base and a spread

sheet. AppleWorks is a very functional, easy to learn, well-
documented program ideally suited for novice users (Alberta

Education, 1989),
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TABLE 10

Interview Questions

Name

My writing Date

Things I know about writing that help me when I write:

Things I still need to learn to be a better writer:

Things that cause me problems when I write:

Things that make writing easier for me:

These are the kinds of things I write about:

This is why:
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Frocedures

In this current study, two month (September and
October) were allowed for acquiring keybocarding familiarity
as indicated in Table 1l1. This time period would appear to
be sufficient as research (Wetzel, 1985) indicates that
thirty-five minutes over twenty days is required for students
to become proficient at the keyboard. According to Alberta
Education, 1989, the purpose of elementary keyboarding
instruction should be to provide opportunities for students

to become familiar with the keyboard layout and correct

fingering.

Insert Table 11 about here

The TOWL pre-test and post-test was administered by the

individual classroom teachers in November, 1988 and April,

1989 as indicated in Table 12.

Insert Table 12 about here
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TABLE 11
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[}
[}
]
/]

Classroom

OnupBE>CBEH0O
[t RO g (s A A T 2 0 E QM
O W & w e HOoxAa

LMEQURWVN TEHERHZD

OmuKEs>adEeH~ O
oM [ v oo U B [l A T ) B O M

EO0OZHIMaN LEOURMNYT VWEHOEM

LEOOROW THEHREBERZ0D

TOoZzpdAx KoMV VEH O MM

N U

Resource
Segregated |I

Regular

1Roam

H

|
|Regular
)

[}

i
1
)
]
1
1
i
]
)
]
1
1
}
'
+
'
i
]
|
|
1
1
[}
1
1
1
[}
|
1
1
1
|

Conputer
Pencil
and
Paper



-105-

TABLE 12

Timeline and Specific Dates for Collecting Data for Study

September - Injtial Contact

October - Permission Letters

13% Regular)

|
Data Camputer H Paper and Pencil
]
Resocurce Room Regular Segregated | Regular
1 ]
: : T —
TWL - Pre-Testing ! Oct. 27/88 i Nov. 2/88 | Nov. 2/88 ! Nov. 2/88
] [} [} ]
a ': e a
Post-Testing| May 1/98 | May 1/89 i Apr. 19/89 ! Apr, 19/89
| | 1 1
s s ; 5
Monthly November ! Nov. 20/88 i Oct. 24/88 | Nov. 7/88 | Nov. B/88
Stories ' : ! :
] } | ]
1 i 1 [}
January | Jan. 23/89 i Jan, 10/89 | Feb. 1/89 ! Jan. 27/89
] 1 | |
s s s e
Best February | Feb. €/89 ) Feb. 8/89 | Feb. 7/89 | Feb. 7/89
Stories ! ! i '
& i g i '
Observations p ' ' ;
& H I H !
Questionnaires H H ; H
& ' i d d
Interviews BApril ] Apr. 26/89 i Apr. 27/89 | BApr. 24/89 ! Apr. 24/89
] ] ] ]
] ] ] 1
Nurber of Students ! 5 : 6 H : 4
Interviewed i ' | ;
1 ] 1 1
] 1 ] [}
(all LD, i g ' !
! i 4 '
H H ! !
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2 second strategy involved the cecllecting of monthly
stories completed by all students in their normal classroom
environment, with their regular teacher. As only months
where all classes completed stories following the process
approach could be utilized, several groups of stories were
omitted from this analysis due to discrepancies in how some
of the writing samples were obtained. (One month a grouﬁ of
stories had only been peer edited; another month due to time
constraints with the computer lab, insufficient sessions had
been available for students to complete a story.)
Consequently, in regards to monthly stories which had been
revised and edited, although the researcher visited each
classroom every month, sufficient data was only available for

all students for November and January.
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An additional strategy involved the researcher
collecting several first draft stories from all students.
Crealock et al. (1985) employed this particular technique to
elicit a spontaneous writing sample from each student. The
strategy of collecting "best stories™ can be used in the
present research to determine whether students were actually
able to internalize the writing process. However, due to
time constraints, pre-testing could not ethically take place
prior to November 19, 1988, following successful completion
of the candidacy exam. As well, the Christmas period was
avoided at the recommendation of Crealock et al., (19885), as
students were found to be somewhat distracted. Consequently,
there was again a short period of time between testings--

February and April.

In order to obtain further information regarding
differences between computer and paper and pencil groups,
direct observation was used utilized during the writing of
"best" stories in order to gather information concerning
quantitative changes indicated by both length of stories as

well as amount of time spent writing.

All tests and pieces of writing were scored by a

Research Assistant who was blind to the research questions.
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Informed written consent was obtained from the parents
of all participants. (See Appendix VII). Subjects were not

identified, but were referred to as subject #1, §2, etc.

Student first draft stories, completed in the medium
used for writing during the study (paper and pencil or
computer), were obtained for all students. The researcher
asked students to write their "best" stories and hand them in
when they were finished. Students had one, forty minute
pericd to complete these stories. Topics for the stories
were based on student experiences. - At pre-testing all
students wrote about "The Blizzard" as there had recently
been a severe snowstorm. In April the topic for all

students' "best" stories was "spring".

All four classrooms spent one hundred and twenty
minutes per week for process writing. The paper and pencil
groups and regular computer classroom, spent two periods of
sixty minutes per week, and the Resource Room computer
students has access to a computer lab for three, fifty minute
periods per six day cycle. However due to timetabling
constraints, this did not mean access to equal amounts of
time, as the paper and pencil groups, who were team taught by

both the segregated and regular classroom teacher, had an
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extra thirty minute period for writing Friday afterncons.
This additional time could be termed as "make-up" or
equalization period, as team teaching represents the same
logistical problems as gaining access to a computer lab, in
regards to the time consuming necessity of having students
move from one location to another. However students using
the computer lab, had the same limitations yet their"
equalization period" occurred once every six day cycle as

opposed to once in a five day week.

Kerchener and Kistinger's (1984) eight-stage model
which combines the strength of the process approach with the
benefits of word processing, was applied to produce monthly
stories in the classroom. All four teachers involved in this
Present research project were able to use their customary
process approach to written expression, as this model was
extended beyond the computer classroom and adapted
appropriately for use with the paper and pencil students as

the following summary of writing process procedures indicate.



-110-

Process Only Group

a. Pre-Writing Conference

Teacher met with student to discuss what
he/she would like to write a story about. Graves
(1879) outlines the benefits of students choosing
their own topics as they can plan ahead and think
about their writing, in effect revising hefore
they even begin to write. The topic can be based
on the student's own experience or upon a mutually

agreed upon subject,

b. Composing

Emphasized getting ideas written down.

c. Printing a Draft

Students produced a first draft of their

story.

d. Editing Conference

Teacher and student or student and student

meet to discuss the story.
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e. Revision and Proofreading

Student made final check that story said
what he/she wanted it to say.

f. Printing Final Copy

"Good copy" completed.

g. Illustrating the Composition

This was included as part of the writing
process in this study as elementary age children
may, initially feel most comfortable with this
aspect of the process, (Kerchner & Kistinger,

1984).

h. Providiang an Audience

Initially, students read to their peers. Work
was also taken home to show parents. Work also
posted and presented formally in a resource room

newspaper or in individually bound books.

Computer and Process Writing

a. Pre-Writing Conference
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Same as for process-only group.

b. Composing at the Keyboard

Focus on getting their ideas down.

c. Printing a Draft

Produce a copy of first draft.

d. Editing Conference

Same as for process-only group.

e, Editing at the Keyboard

Students manipulate text by erasing,

replacing and moving.

f. Printing Final Copy

Produce story as they wish it to appear.

g. Illustrating the Composition

Suggested by both Brown (1987) and Kerchner
and Kistinger, (1984) and enjoyed by students in

this study.
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Froviding an Audience

Same as for process-only group.
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Design of the Study

A factorial design was implemented, specifically a
2x2x2 Anova with last factor repeated, The three
independent variables were instructional procedure, writing

skill, and time.

According to Isaac and Michael (1978) "an important
characteristic of factorial designs is that several
hypotheses can be tested simultaneously, releasing
researchers from rigidity of classical designs™ (p. 52).
This is certainly appropriate given that at least two

research questions are being tested here.

The three dependent variables are the TOWL, the DEWS

and Holistic rangefinders.

A repeated measures design would appear to be an
appropriate design to explore the question whether the use of
a computerized process approach to teach writing, increases

students' writing skills more than using paper and pencil.

In experiments designed to study the performance
changes of learning as a function of treatment effects,
repeated measures on the same subject are a necessary part of

the design (Winer, 1971).
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In order to explore data regarding the first research
question, two-way BAnovas with repeated measures with one
factor were carried out. The overall Rlpha level for the

study was 0.05.

A two-way Bnova was carried out looking at computer and
paper and pencil groups on the first dependent measure.
Support for the first research question would be obtained if
scores on the TOWL increased the most for the computerized
process group. Two-way Anovas were also carried out on the
two groups according to their scores on both monthly stories
and best stories using the DEWS. 1If the number of errors
made by the computerized process group decreased the most,
additional support for the first research guestion would be
obtained. Two-way Anovas were also carried out on the two
groups according to their scores on both monthly stories and
best stories using Holistic rangefinders. Support for the
first research question would be obtained if the overall
scores for stories increased the most for the computerized

process group.
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Support for the second research question would be
obtained if the below average computer group improved
significantly more than the below average paper and pencil
group on any of the above measures using three-way analyses
of variances. However, as the Test of Written Language was
used to divide the sample into ability groupings, the TOWL
was eliminated as a dependent measure for the three-way
Rnovas. As the grouping factor's interaction with the other
factors was key in answering the second research question,

covariate analysis was considered, but not employed.

In order to address the third research question,
regarding differences in writing attitudes and practices
between the groups, the data from gquestionnaires, interviews
and observations was analyzed qualitatively and
guantitatively. BAny consistently recurring themes or

patterns are presented and discussed.
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Internal validity

The key problem in applying experimental methods to
problems in education is establishing suitable control over
extraneous variables so that any change in the post-test can
be accounted for by the administration of the experimental
treatment. However as human subjects are not as adaptable as
physical matter, it is doubtful whether the rigorous control
of the science laboratory will ever be achieved in the

behavioural sciences (Borg & Gall, 1983).

Researchers in the field of education confront numerous
potential threats to the internal validity of their
experiments. Campbell and Stanley (1963) have identified
eight types of extraneous variables including history,
maturation, testing, instrumentation, statistical regression,
differential selection, experimental mortality and selection

maturation interaction.

The internal validity of this project was established
since the researcher was not involved directly in teaching
the participants. The teachers themselves administered the
testing battery, and also conducted the daily instruction.

This procedure reduced the historical suspects as well as
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instrument-decay suspects (Agnew & Pyke, 1987).

Also, it is unlikely that students became "test-wise"

due to the length of time between pre- and post-testing.

A further strategy which was employed to reduce the
threats to internal validity was that all stories were
marked by a research assistant, trained in the scoring
techniques, and blind to the research questions. This

process reduced the effect of experimenter bias.

Differential mortality did not pose much of a threat to
validity as only one student dropped out during the research
study. However some data was lost through student absences.
Only data collected from students who were present for pre
and post-testing was analyzed. Therefore students moving in
during the course of the experiment could not be included in
the sample. BAs well data from one student from the LD paper
and pencil group could not be used as a dramatic change in
performance was evident at different testing times depending

on whether he was taking his medication, ritalin, or not.

Additionally, despite the demonstrated equivalence of
the treatment groups on age scores, intelligence scores, and

written language scores, as random assignment procedures were
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not used, the design of this study should be considered as a

guasi-experiment (Pascarella, 1977).

Experimental treatment diffusion can also threaten the
internal validity of an experiment. Experimental treatment
diffusion is especially likely if the experimental and
control subjects are in close proximity to each other (Borg
& Gall, 1983). 1In order toc avoid this problem, conditions
in the present study were arranged so that contact between
the two instructional groups were minimized. Specifically
four different teachers, in three different schools,

involving twe different school boards were utilized.
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External Validity

"Educational researchers are faced with the ‘dilemma’
that as more rigorous contrels are applied to the experiment,
less carry over can be expected between the experiment and

related field situations." (Borg & Gall, 1983, p. 638).

Campbell and Stanley (1963) identified four general
factors that affect the generalization of findings as
follows: the reactive effect of testing; the interaction of
the experimental treatment with particular student
characteristics; measuring instruments, and the time of the
study; the possible artificiality of the experimental
treatment and the students' knowledge that they are involved

in an experiment; and multiple treatment interference.

The generalizability of present findings was increased
as the sample population involved sixty-two grade three and
four students from four different classes, in three different
schools within two different school jurisdictions.
Additionally the sample population was not restricted to only
below average writers. Due to these factors, the research
findings may be generalizable to at least all grade three

students in the Edmonton area.



The ecological validity has been increased as an
attribute-treatment interaction framework was utilized to
assess whether the instructional methed was interacting with
student characteristics. 1In addition students participated
in the treatment as part of their regular instruction, in

their regular classroom with their regular teacher,.

Measurement restrictions were limited as both formal

and informal assessment devices were utilized several times.

Formal assessment involved pre and post-testing with
the TOWL. Informal assessment consisted of monthly stories
and "best" stories scored according to the DEWS and Holistic
rangefinders. These procedures were carried out in order to

measure the changes over time.

Treatment restrictions were limited by using the
popular Appleworks Program on the computer, and by utilizing

the process approach to teach writing which is currently

receiving wide attention.

Snow (1974) has criticized conventional experimental
designs for their artificiality and subsequent production of
unnatural behaviours in the learner. He advocates

representative designs which reflect the natural learning
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environment in which students are active learners. His
recommendations include the following: conduct the study in
an actual schocl setting; use a sample of teachers, rather
than just one teacher to evaluate a new instructional method:
observe what students are actually doing during the
experiment; incorperate a control treatment which allows

pupils to use their customary approaches to learning.

In many of the previous studies in the area of writing
and computers, subjects have been removed from their natural
writing environments. (Crealock et al., 1985: Vacc, 1987
and Woodruff et al., 1981). This current research project
was designed to offer valuable insight into whether
conclusions reached under laboratory conditions pertain to

students in their normal classroom environments.



CHAPTER V

RESULTS

Computer Effects

The first research question asked whether writing
skills as measured by the Test of Written Language, the
Diagnostic Evaluation of Writing Skills, and Holistié Scoring
Criteria will improve more for the computerized pracess
group than for the regular process group. (See Appendiz VIII

for Raw Datal.

Test_cf Written Language

Analysis of variance revealed a main effect for time as
post-test errors (M=103.274) were far below pré-test scores,
(M=91.306)}, F {1, 1) =74.824, p=0.001 as shown in Tables 13
and 14. The interaction effect was not significant F (1,

60) =3.370, p=.071, however the data indicates a trend in the

hypothesized direction.

The overall interaction effects between the two groups
over pre and post-testing are clearly demonstrated in Figure
6. Subtests from the TOWL yield scaled scores, the total of

which converts to a standardized Written Language Quotient



(WLQ). The WLQ is standardized with a mean of 100 and a SD

of 15.
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FIGURE 6

Written Language Quotient

Pre and Post Scores

on the TOWL by Method
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Diagnostic Evaluation of Writina Skilis

Monthly Process Stories

The use of an error analysis checklist such as the DEWS
provided another means of exploring the first research
question. As shown in Table 15, although both groups
reduced their errors over time, the process group made more

errors overall than the computer group.

A two-way analysis of variance revealed a significant
main effect for method as the computer method, (M=19.608),
resulted in fewer DEWS errors than the process approach
(M=32.612), F (1, 59)=17.705, p=0.001. cChanges over time
were also significant as post-test errors (M=10.790) were far
below pre-test errors (M=39.085), F (1, 1)=132.564, p=0.001.
Although there was a some variance between the two groups the

interactions are not significant, as shown in Table 16.

The interaction effects between method and time are

illustrated in Figure 7.
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TABLE 15
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FIGURE 7

Number of Errors

Pre and Post Scores on the DEWS-Monthly by Method
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Spontaneous Writing Samples

The usefulness of the Diagnostic Evaluation of Writing
Skills in measuring growth in writing becomes further
apparent when locking at the improvement in student's "best"
stories. <Crealock et al. (1985) employved this particular
technique to elicit a spontaneous writing sample from each
student. Several first draft stories written by the students
were collected by the researcher.As shown in Table 17 there
was an overall reduction in errors over time. The two-factor
repeated measures Anova indicated for the DEWS "best"
revealed a main efféct for time, as post-test errors
(M=19.266) were significantly less than pre-test errors

(M=22.316), F (1, 55)=9.300, p=0.004, as seen in Table 18,

Changes in students' initial writing drafts over time

are illustrated in Figure 8.



-131-

TABLE 17

Post-Test DEWS Best

Criteria Applied to Best Stories For Computer
Pre-Test DEWS Best

Reduction of Errors Based on DEWS
and Process ¢nly Groups

PROCESS
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FIGURE 8

Number of Errors

Pre and Post Scores on the DEWS-Best by Method
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Holistic Scoring Criteria

The use of a four-point holistic scoring system
provided further insight into providing answers for the first
research question. As opposed to looking for decreases in
specific types of errors, this criteria utilizes

"rangefinders" to measure increases in overall story quality,
Monthly Process Stories

The holistic scoring criteria to measure improvement in
student's stories, generated monthly, revealed that both
groups increased their overall story quality ovsr time as

shown in Table 19.

The two factors repeated measures Anova for the
Holistic monthly revealed a main effect for time, as overall
story quality at post-testing (M=2.661) had improved greatly
over pre-test scores (M=1.903), F (1, 60)=56.690, p=0.001,

as seen in Table 20.

The interaction effects between pre and post-testing
with student's monthly stories using the Holistic scoring

system is jillustrated in Figure 9,
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FIGURE 9

PRE AND POST SCORES ON THE HOLISTIC MONTHLY BY METHOD
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Spontaneous Writing Samples

As shown in Table 21, overall gains in writing
improvement were minimal based on a holistic scoring system
for measuring growth in student's "best" stories. The Anova
table for a 2-factor repeated measures analysis of variance
on Holistic "best" storied indicates no significance as shown

in Table 22.
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TABLE 21
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Differential Effects of Computer

The second research guestion asked whether students
identified as weak writers would benefit more from the
combination of process instruction and computer, whereas the
performance for above average writers would be comparatively

similar under both methods.

Test Of Written Language

As the Test of Written Language became an independent
variable here for purposes of identification of weak writers,
TOWL scores cannot simultaneously be utilized as a dependent
measure. Therefore test scores are not analyzed using three-
way analysis of variances. Results for monthly process
stories and students' spontaneous writing samples are
presented using the DEWS and Holistic scoring criteria. (For
further discussion of this issue see section entitled "Data

Analysis".)

Diagnostic Evaluation Of Writing Skills

Use of the Diagnostic Evaluation of Writing Skills
provided the initial analysis of the differential effects of

the computer,.
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Monthly Process Stories

The DEWS criteria were applied to monthly stories
completed by the students with their regular classroom
teacher. The means for pre and post-testing using the DEWS
were then calculated for each group. As shown in Table 23,

the below average groups decreased their errors more than the

average groups.
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The interaction effects between pre and post-testing
with the DEWS monthly are illustrated in Figure 10. The
interaction is not statistically significant, but it is
important as the below average computer group improved beyond

the average paper and pencil group.

Three way analyses of variance revealed three main

effects and a significant interaction as seen in Table 24.

First a main effect for method revealed that the
computer method, (M=19.608) resulted in fewer DEWS errors
than the process approach, (M=32.612), F (1, 57)=16.417, p
<.01. The average group alsoc made fewer overall errors,
(M=20.232), than the below average group, (M=36.179), F (1

z

57), =26.1959, p <.01. Thirdly post-test errors, (M=10.790)

were far below pre-test errors, (M=39.085), F (1, 573¥=172.155

p <.01.

A significant ability group by testing interaction, F
(1, 57)=13.406, p <.01, was also found, and is shown
graphically in Figure 1ll. These results indicate that the
below average group improved to the level of the average

group from pre to post- testing.



-142-~

FIGURE 10

Pre and Post Scores by Ability and Method on the DEWS-Monthly
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Table 24

For DEWS Monthly

3-Factor Repeated Measures Anova
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FIGURE

11

Impact of Ability and Time on DEWS-Monthly
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Spontaneous Writing Samples

The mean difference between pre and post-testing using
the Diagnostic Evaluation of Writing Skills (DEWS) applied to
several "best" stories collected by the researcher were also
calculated for each group. However, as show in Table 25,
the data lend little support to the second research guestion,
as both of the below average groups showed only a slight

reduction in errors over time.

The interaction effects between pre and post-testing
are illustrated in Figure 12. Although progress was
indicated through a reduction of errors for both average
groups, the improvement was similar for both groups., Little

progress was achieved by either of the below average groups.

The three factors repeated measures Anova for the DEWS
"best™ revealed two main effects and a significant
interaction as shown in Table 26. A main effect for ability
indicated that the average group made fewer overall errors,
(M=17.056), than the below average group (M=28.882), F (1,
1)=16.690, p <.01l. Secondly, post-test errors, (M=19.266)
were far below pre-test errors (M=22.316), F (1, 53)=5.401,

p <.05,
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B significant ability-groups by testing interaction,
F (1, 53)=4.040, p=.05 was also found, and is shown
graphically in Figure 13. These results are in the opposite
direction than was expected, and they indicate that overall
the average group decreased their errors more than the below

average over time,
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TABLE 26
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FIGURE 12

Pre and Post Scores on the DEWS-Best by Ability and Method
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FIGURE 13

Impact of Ability and Time on the DEWS-Best
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Holistic Scoring Criteria

Use of four point holistic scoring system provided the

second analysis of the differential effects of the computer.

Monthly Process Stories

The means for pre and post-testing were calculated for
each group. As shown in Table 27 the below average computer
group improved their story quality as much as the average

process only group over time.

The three factor repeated measures Anova for the Kopp's

monthly revealed two main effects as seen in Table 28.

First, a main effect for ability revealed that overall the
average group had higher holistic scores (M=2.465) than the
below average (M=1.868), F (1, 58)=14.596, p <.0l. Secondly,
post-test scores (M=2.661) far exceeded pre-test scores

(M=1.903), F (1, 58)=55.801, p <.01l.
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TABLE 28
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Spontaneous Writing Samples

The means for pre and post-tests were also calculated
for each group using Holistic rangefinders in order to assess
students "best" stories using a holistic scoring criteria.

As seen in Table 29 the quality of stories increased equally

across the ability groupings.

The three factor repeated measures Anova for the "best"
showed some significance as seen in Table 30. A main effect
for ability revealed that overall the average group increased
the quality of their stories (M=2.197) more than the below
average group (M=1.528), F (1, 52)=18.284, p <.01. &
significant ability-groups by method interaction, F (1,
52)=8.957, p <.05, was also found, as the treatment affects
were not the same overall for these groups. The below
average process only group increased their general impression
scores, whereas the below average computer group actually
decreased their scores. This interaction is not in the

axpected direction.
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Qualitative Data BAnalysis

The third research question assessed differences in
writing attitudes and practices between computer groups and
paper and pencil groups using both questionnaire and
interview questions as well as observations. It should be
noted here that although for the second research question,
students were grouped according to writing ability, for
purposes of observation this was not possible due to
limitations imposed by the classroom settings. Although it
would have been possible to observe paper and pencil students
according to ability groupings as all of these students were
team taught together in one school; the regular computer
classroom was in one school, and resource room computer lab

was in another school jurisdiction.

Questionnaire Data - Recurring Themes

Qualitative analysis of the data generated from the

questionnaires revealed several recurring themes.

Writing &s B Thinking Process

One major finding as indicated in Table 31 is that

87.50% of all students across the four groups completed Item



-158-

Number 11, "I can't write when...", with phrases involving

"noise" or "talking" or words to this effect. This finding
indicates that students find it most difficult to write when
there are other distractions around them, which is not
surprising since writing is a thinking process. This appears
to be especially true for the students with learning
disabilities, as 100% of the students with learning
difficulties, using both word processing and paper and
pencil, indicated that they found it difficult to write with
noise or some type of disturbance in the classroom. In
addition the most common response to Item Number 10, "I write

best when...", made a reference to "quiet"™ which lends
additional support to the need for a quiet and reflective
space in which children can write and think. More supportive
data is offered in Table 32 to illustrate the role of

thinking skills during the writing process, and the need for

undisturbed writing time fer children.
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Writing Questionnaire Responses Indicating Recurring
Themes Across All Student Groups
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TABLE 32
Writing As A Thinking Process
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TABLE 32 Cont’'d
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TABLE 32 Cont'd
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Writing_ Increasing Self-Esteem

The second significant trend as shown in Table 31
involves statement No. 1 dealing with the "Writing makes me
feel..", An overwhelming majority of students (93%)
indicated that writing makes them feel good or happy. Some
of the more original responses included the following:
"exilent"” (excellent); "that I'm a good writer"; "happy you
can let go of your flelings" (feelings); "Imaganative"
(imaginative); "like I am a righter™ (writer); "excited":
"super”; "wonderful"; "like it's happening right then":

"relaked" (relaxed); "comeftibull" {comfortable).

Conferencing Aspect Of Writing Process

The third major pattern to emerge from the
questionnaire responses dealt with Item No. 14, "If someone
else had a problem I would...". Bas shown in Table 31,
eighty-nine percent of all the students responded that they
would "help". This appears to reflect the conferencing
aspect of the writing process. Students may be indicating
that they have internalized the collaborative aspects of the

process approach to writing.
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Questionnaire Data-Differences Between Methods

Data generated from the questionnaires also revealed
some differences between the two instructional groups in type

of responses given.

Student Preference For Computer

Computer students emphasized various positive aspects

of utilizing word processing.

Computer

Student No. 1: Item No. 7 - What I like most about writing
is "it is on the computer."

Item No. 12 - What I like least about

writing .. "I sometimes have
to use pencil."

Computer

Student No. 2: 1Item No. 7 - What 1 like most about writing
is "you don't have to use the
pencil all day."

Computer

Student No. 3: Item No. 7 - What I like most about writing

is "it's faster."

Item No. 12 -~ What I like least about

writing is "with pencii."



Computer

Student No. 4: Item No.
Item No.

Computer

Student No, 5: Item No.

Computer

Student No. 6: Item No.

Computer

Student No. 7: Item No.

7

13

7

10

12

What I like most about writing
is "I can do it faster on the

computer.,"

If I have a problem while I am

writing I "delete,"

What I like most about writing
is "putting in the options."

I write best when 1 "use the

computer."

What I like least about
writing is "If it's by hand

not computer."

The above responses indicate that at least some

students find the transfer from one medium to anocther

difficult, which may help to explain the lack of significant

differences between pre and post-testing in

tests such as the TOWL.

paper and pencil
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Students who had access to computers indicated that
they discovered yet another advantage of completing their
writing with word proces:ing, as the foll:w'ing response
appears to reflect the benefits of the cooperative nature of
the computer.

Computer

Student No. 8: 1Item No, 4 - He/she is the best writer
because
"Robert and me I think when we
help each other. We get a
good story."

However responses from process-only students indicated
that the cooperative atmosphere may be more intrusive with
paper and pencil.

Paper and Pencil

Student No. 1l: 1Item No. 1l - I can't write when
"someone helps me."

Paper and Pencil

Student No. 2: Item No. 11 - I can't write when

"everybody is watching

me.ll
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Paper and Pencil
Student No. 3: Item No. 6. - 1 become nervous when

when the teacher looks
down at me when I'm
writing."

Mechanical Problems Of Pencils

Responses from the following students who did their
writing using paper and pencil indicate that even eguipment
as simple as a pencil can cause mechanical problems for young
writers., This is an important aspect as perhaps part of the
reason some teachers are reluctant to use word processing in
their classroom is that the computer is viewed as a potential

mechanical problem.

Paper and Pencil

Student No. 4: Item No. 11 - I can't write when
"my pencil's too
small.”

Paper and Pencil
Student No. 5: 1Item No. 12 - What I like least
about writing is

"When my pencil
breaks."

Several patterns also emerged from the interview data

upon qgualitative analysis,
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Keyboarding Skills

Upon completion of the analyses of the data generated
from the interviews it became apparent that the majority of
students with learning disabilities who were writing on the
computer were clearly still focusing on keyboarding skills.
Only one out cof five students interviewed appeared to have
moved her/his thinking beyond the mechanics of using the
computer to the actual writing process itself. A comparison
of these two levels of thinking is offered in Table 33 with
Student A still emphasizing keyboarding, and student B moving

on to focus on the actual writing of the story.

Internalization Of The Writing Process

However with the regular classrcom students who had
access to word processing a reversal of the previous trend
was apparent as a majority of the students interviewed
focused on the writing process, with only one out of six
pupils who still appeared "hung up” on the keyboard. The

various responses to Question No. 7 are offered in Table 34.

A significant benefit to students writing on the
computer became apparent in a comparison of their responses

in Table 27, to the paper and pencil groups. It appears that
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the computer students who focused on the writing process have
internalized the process at a much higher level than their
counterparts who did not use word Processing. PFerhaps the
difference can be illustrated using Beyer's (1987) Model of

Functional Thinking.

As shown in Figure 14, the inner ring involves recall
which is the only level displayed by the paper and pencil
groups, in their answers to the interview questions, and the
lowest level of cognitive function. In comparison the
computer groups at the very least achieved the second level
cf cognition which is processing and reasoning. In addition
to the higher level of cognitive thinking reached by the
computer students, it would appear they were alsoc able to
move beyond mere memory making to explain how they were
actually carrying out the process approach. Once individuals
are aware of how they are thinking, the operation becomes a

metacognitive function.



Conmparison of Interview Responses Reflecting Differences In

Keyboarding Fluency Among Computer Students With Learning Disabilities

Student A Student B
Question No. Things I know about "eye on screen, 'What I'm
writing that help me not looking at  writing
when I write. keyboard." about."
Questicn No. Things I still need to "Not to look at "How to
learn to be a better keyboard.” concentrate
writer. better."
Question No. Things that cause me "When I press "¥hen
problems when I write. wrong key." samecne's
bothering
ITE."
Question No. Things that make writing '"When I look at "Something
easier for me. keyboard." that I like
that I
write about
Question No. 5 & 6 (Did not appear to differ across groups and are
therefore nct considered using these analyses.)
Question No. 7 What steps did you use '"First look at "Think
to write your story. screen; second about what
den't touch to write
carputer disc; about;
third - don't write it;
look at read it
keyboard." over."
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TABLE 34

Internalization Of The Writing Process As Indicated In Interview

Responses From Carmputer Students In The Regular Classroam

Question No. 7 What steps did you use to write your story?

Student No. 1

"Think of an idea; write it; another idea; fit it in:
read story over a couple of times; find a title, write
a title; make sure all paragraphs are in right places,
punctuations, did I make mistakes; see if any spelling
mistakes, errors didn't type correctiy; save and

print."

Student No. 2 ''Remember about a story, another story, another, then
get them all together and see if it'd bee good; write
them down; start writing; put apostrophes when people
are talking.™

Student No. 3 "I think about it; I write my ideas down; double
check; ask how to spell things; print, read it over."

Student No. 4 "My mind; make up a story; write it on carmputer; print
it; read same stories.”

Student No. 5 ''Ccncentrate; plan ahead; set a plot; who did it; how;
how to end it; that's it.”

Student No. 6 '"Use options centered; editing after.”
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FIGURE 14

A Model of Functional Thinking

Beyer (1987)
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Memorization Qf Steps Of Writing Process

Two of the nine students with learning disabilities in
the process-only group who were interviewed were not able to
think of any steps that they used to write their stories. Of
the remaining seven, two focused on spelling and the other
five were only able to recite the steps as they were printed

on a poster in the classroom. Their responses are presented

in Table 35.

The regular classroom students who used paper and
pencil gave similar response as also shown in Table 35.
Therefore eight out of the thirteen students using pencil and
paper who were interviewed had memorized the steps in the
writing process, but the question remains whether or not they

truly understood them.
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TABLE 35

Memorization Of The Steps Of The Writing Process As Indicated

In Interview Responses From Process Only Students

Question No. 7 What steps did you use to write your story?

Students With Learning Disabilities:

Student No, 1

Student No. 2

Student No. 3

Student No.

Student No.

Student No.

Student No.

Student No.

Student No.

4

"Don't know.”
"Nothing."
"Read word back; if you can't think of word for
spelling ask teacher."
"Stuck on a word; sound out; ask teacher; look up
dictionary."
"Plan; rough copy; good copy; story; colour."
"Edit; revise; read it over; conference."
"Editing; capitals and periods; special
punctuation; student edit; teacher edit; good
copy.”
"Plan; conference; rough copy,; conference; do re-
edit; teacher edit; good copy; publishing-typed;
publishing.” (See note below table re-"typed").
"Plan; rough copy; editing; revising;

conferencing; good copy."

Reqular Classroom Students:

Student No. 1

Gave no response.
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TABLE 35 Cont'd

Student No. 2 "Self edit; put in capitals and periods: circle
words you don't know."
Student No. 3 "Plan; conference; edit yourself; teacher edit:
published.”
Student No. 4 "Punctuations: teacher edit; plans; conferencing

with a partner."

*It should be noted that although the segregated paper and pencil
teacher indicated at the beginning of the study that she had "no time
to teach camputers," the paper and pencil teacher did take the time to
have a teacher aide type all student stories and make two photocopies,
one for students to put in a booklet to read, the other for their
writing file. Therefore the two teachers took advantage of the
benefits of the computer technology, but were unwilling to allow
students to became involved with that same technology, in spite of
their obvious acknowledgment of the advantages regarding neater

presentation, making for easier reading, for students and others.
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Observations

In order to obtain further information regarding
diffegences between computer and paper and pencil groups,
direct observation was utilized during the writing of "best"
stories in order to gather information concerning
quantitative changes indicated by both length of stories as

well as amount of time spent writing.

Length Of Stories

The average number of words written per story for each
of the four groups is shown in Table 36. Although all groups
increased the length of their stories over time, the average
number of words per story increased the most for the process

only groups.

Time Spent Writing

Additional quantitative changes were monitored by
recording the actual amount of time spent writing by all
students in all groups as indicated in Table 37. All groups
increased the amount of time they spent, however the average
number of minutes spent writing increased the most for the

process only groups. At post-testing the two ability groups,
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irrespective of the method, spent the same amount of time
writing. Overall, the computer groups spent the most time on

story writing.
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TABLE 36

Average Number Of Words Per Story
i Post-Test Length
]

Pre-Test Length

STD
76.
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1
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187.89

TAELE 37

Post-Test Time

Average Number Of Minutes Spent Writing

Pre-Test Time

B8« :

13.73
12.96

35.13
39.89

4.91
3.38

26,27
25.78
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As "final" food for thought this current study applied
Morton's (1985) research to attempt a gqualitative analysis of
some of the guantitative data generated from the TOWL. As
Morton (1985) compared TOWL pre and post-test scores of
groups with learning disabilities, the present study utilized
a similar population for purposes of conducting this
analysis. Results from the Word Usage subtest were selected
to study changes in-depth as suggested by Morton {1985). As
this evaluation generated much useful data the results have

been made available in Appendix IX.

Using a combined contextual and developmental approach
it becomes apparent that both groups with learning
disabilities made significant improvements over time.
Furthermore upon close examination of the test responses of
students with learning disabilities, differences between the
two groups emerged, such as, students using word processing
had more correct responses overall than the students using

only paper and pencil.
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Summary

The results of this study found that two dependent
variables, the Test of Written Language and the Diagnostic
Evaluation of Writing Skills (three way Anova for monthly
stories) provided support for the superiority of the
computerized process group. Although the interactions were
not statistically significant, the data indicates trends in
the hypothesized direction. The remaining dependent
variable, the four-point helistic rangefinders, did not

indicate definitive trends.

The second research question explored the differential
effects of the computer. Would students identified as weak
writers benefit more from the combination of process
instruction and computer, and would the performance for above
average writers be comparatively similar under both methods?
The three-factor repeated measures analyses of variance for
the DEWS criteria applied to monthly stories indicated a
significant ability-by-time interaction such that the below
average groups improved more than the average groups. The
ability-by-method interaction, although not statistically
significant is important as at post-testing the weak writers

on the computer had fewer errors than even the average
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writers using paper and pencil. However, several main
effects for ability, and a significant ability-by-time and
ability-by-method interaction, did not provide support for
the superiority of the computerized process approach for

below average writers.

The third research question assessed differences in
writing attitudes and practices between computer groups and
paper and pencil groups. Questionnaire data revealed several
recurring themes for computers. Differences between groups
were reflected in students' stated preference for computers.
The cooperative nature of the computer appeared to be
beneficial to the students using the writing process as they
appeared more comfortable collaborating together. However,
process-only students indicated that the cooperative
atmosphere may be more intrusive with paper and pencil.

Based on data generated from the interviews, computer
students with learning disabilities were found to lack fluent
keyboarding skills. Interview responses from computer
students in the regular classroom, indicated that they had
been able to internalize the writing process, whereas the
paper and pencil students appeared to have merely memorized

the steps of the writing process. Observations made during
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the writing of the student "best" stories are documented
quantitatively in a comparison of the average number of words
written per story, and the the actual amount of time spent
writing. A qualitative analyses of the Test of Written
Language is presented as a suggestion that a learner's test
responses can be viewed as partially correct rather than
totally wrong (Morton, 1985). 1In the next chapter a

discussion of these results is presented.
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CHAPTER VI

DISCUSSION

Computer Effects

Exploration of the first research question revealed
that the writing skills of students improved through the use
of the computer between pre-testing and post-testing on the
TOWL more than the other treatment group using paper and
pencil only. However, group differences were not
significant. This finding is consistent with Dalton and
Hannafin (1987) and Crealock et al., (1985) who found that
differences for writing treatments (computer versus paper and

pencil) were not significant.

The lack of a significant interaction in the present
study could be explained by the fact that students who
composed stories on the computer throughout the year were
asked to switch mediums and work with paper and pencil for
pre and post-testing on the TOWL. The adverse effects of
this phenomenon are also discussed by Dalton and Hannafin
{(1987). The possibility may also exist that unlike Kerchener

and Kistinger's (1984) research findings, word processing
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skills are not transferring to paper and penci! tasks
automatically. Crealock's et al., (1985) work also disagreed
with Kerchner and Kistinger's results as researchers did not
find significant differences between computer and paper and
pencil groups. Van Deusen and Donham's (1986-1987) finding
that transfer from one learning situation to another is not
automatic, but must be teacher directed, may warrant future
consideration. In addition using Morton's (1985) gualitative
analysis, progress was evident among the groups with learning
disabilities which was only minimal, at best, using the
standardized test results in the expected quantitative style.
This finding is ccnsistent with that of Crealock and Sitko
(1920) who found scores for students with learning
disabilities did not change significantly on the TOWL over a
one year period. This perhaps suggests a re-evaluation of
our current method of measuring educational growth, viewing
learner's test responses as totally wrong, rather than

partially correct.

A further factor is that some research interference
occurred in April, 1989. A psychologist hired by the
Edmonton Public School System administered the "story"

subtest of the TOWL to four out of the nine segregated
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students with learning disabilities, one week prior to the
post-testing for this current study. Possible solutions that
may prevent this extraneous variable from being introduced
into future research projects are improved communication
between classroom teachers and support staff, and use of

revised TOWL with aliternate forms for pre and post-testing.

As substantial keyboarding skills are required for word
processing, a significant interaction may not have been
obtained using the Helistic Scoring (1985) or the DEWS
{1984) error-analysis due to lack of fluency in keyboarding
skills by the students using computers. In the current
study, two months' duration (September and October) was
allowed for acguiring keyboarding familiarity. B&ccording to
Wetzel (1985) this time period should have been sufficient,
as he recommends twenty days of instruction for thirty-five
minutes each day in order for students to become proficient
at the keyboard. However, Thorpe, Chiang and Lubke (1987)
found that students with learning disabilities, in
particular, may require more time to master keyboard
operations. However in the present study, the differences in
keyboarding skill may not be an LD/non-LD issue, but simply

be due to the fact that the regular computer class had more
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opportunities to actually work on the keyboard. These
students also used computetrs for other subject areas such as
mathematics, whereas the students using the computer lab were
limited to access to the computers at specific times. To
obtain more positive results, a longitudinal study over twe
to three years to monitor progress especially of pupils with
similar classroom settings may be required. Additional
support for conducting a longitudinal study is provided by an
observation made by the regular classroom computer teacher.
As of April, 1991, (two years after post-testing), she noted
that students involved in the study were now "automatically"
editing at the keyboard. Wetzel (1985) presents a realistiec
set of criteria in order for students to achieve at least

minimal proficiency in keyboarding as presented in Figure 15.

Insert Figure 15 about here

The strategy of collecting "best"™ stories to determine
if there was a difference in the internalization of the
writing process by students may not have resulted in a
significant interaction between pre and post-testing for

students combining the writing process with word processing



due to the short length of time between testings (February
and April). However, in the current study pre-tests using
the TOWL could not ethically take place prior to November 19,
198¢ (following successful completion of the candidacy exam).
Bs well, the Christmas period was avoided at the
recommendation of Crealock et al., (1985) as students were

found to be somewhat distracted and unmotivated.

2 second strategy involved the collecting of monthly
stories completed by all students in their normal classroom
environment, with their regular teacher. As only those
menths could be used in which all classes completed stories
foilowing the process approach, several groups of stories
were omitted from this analysis due to discrepancies in how

some of the writing samples were obtained. (One month a
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FIGURE 15

Degree of Key Boarding Skill Needed For

Computer Applications

Degree of Keyboarding Skill Needed for Computer Appiications

Application

Amount of Skill Required

* [ ogic Programs
—Rocky’s Boots

* Art Programs
—KoalaPad

¢ Drill and Practice

* Computer Programming
—Short programs
—Long programs

* Word Processing
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group of stories had only been peer edited; another month,
due to time constraints with the computer lab, not enough
sessions had been available for students to complete a
story). Therefore again the short duration of time between
pre and post-tests (November and January) may have precluded

more dramatic results.

A further factor may be that students' performance
differs under the formal atmosphere created in the classroom
by the use of a standardized test such as the TOWL from a
free writing situation where students may not feel obligated
to use their time as efficiently (Crealock et al., 1985). A&s
the collection of both "best" stories and monthly stories
were essentially "free writing” exercises, the less formal
atmosphere may have affected students' performances
adversely. Finally, the lack of a significant interaction
may be explained in part, by the findings of Bruce, Michaels
and Watson-Gegeo (1985). They suggest that as the writing
system of all students in the writing (with computers)
process groups invelved one computer per student, their
computer work may have looked more like an ordinary
handwritten draft, due to having fewer: opportunities to_

"mill" about and read each other's work than would ordinarily
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be available in the usual one computer classroom. However,
based on informal observations made during collection of the
"best" stories this would not appear to be an appropriate
explanation in the current study, as the computer students in
both the regular classrocom and the computer lab appeared
quite comfortable both in viewing other'slwork, and letting
others view their-work, as well as asking others questions

about their story writing.
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Differential Effects of Computer

The second research question, gquestioned whether
students identified as weak writers would benefit more from
the combination of process instruction and computer, than
from process only instruction; and speculated that the
performance for the average and above average writers.would
be comparatively similar under both methods. Exploration of
this area revealed a significant ability-by-time interaction.
The ability-by-method interaction is alsec important as the
progress of the below average computer group was such that at
post-testing the weak writers on the computer had fewer

errors than even the average writers using paper and pencil,

This interaction is consistent with Dalton and
Hannafin's (1987) marginal achievement-by-writing technique
interaction. Post-test comparisons revealed that although
different writing techniques resulted in similar performance
for high achievers, word processing was superior to

conventional instruction for louw achievers.

This finding also lends tentative support to the
attribute-treatment interaction (ATI) research which

indicates that students should be matched with the



instructional method and program that they are best able to
learn from., Studies have found that while specific
strategies and programs may be of benefit to certain
students, those same techniques can actually he
counterproductive for other groups of students. (Pascarella,

1987; Woodruff et al., 1981-82),

The lack of é significant interaction between pre ahd
post-testing with students monthly stories using Kopp's
holistic scoring criteria may be due to several factors such
as teacher characteristics, setting variables, pupil
characteristics and nature of treatment, (Ysseldyke &
ARlgozzine (1982). Differences in teaching style, commitment
and personality may have influenced intervention
effectiveness adversely. Additionally, the loéistics
invelved in the use of a computer lab for the group with
learning disabilities could have affected the results
adversely. Similar findings were discovered by Dalton and
Hannafin (1987) in their research in this area. Also as the
paper and pencil group with learning disabilities was in a
segregated setting, exposure to posters, stories and other

Wwriting material may have adversely affected results.

R further factor which warrants discussion is that,
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based on the results of pre-testing with the TOWL, there was
not a group of above average writers available from within
the sample selected for this study. This is significant as
the second research gquestion explored whether the superiority
of the writing process using the word processor would be
greater for some types of students than for others.
Specifically, it was asked whether students low in writing
ability would do better under the combination of computer and
process approach than under the process approach to writing
alone and students high in writing ability, or above average,
would be able to do just as well under either method.
Therefore, although there was an interaction effect for below
average writers with computers, and average writers using
paper and pencil, the progress of above average writers has

vyet to be seen.

Finally, as much of the research in the area of
computers and writing has not obtained a significant main
effect for computers using a holistic scoring system
(Crealock et al., 1985; Crealock & Sitko, 199%0; Vacc, 1987;
Woodruff et al., 1981-82}, it may be that the scoring system
itself creates a problem. As significant improvement in a

student's writing is required to increase a score to the next
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category in a four or five-point scoring system, use of a
holistic criteria may not be the most appropriate means of
measuring gains in writing, given the short duration of much
of the previous research. Indeed, Wetzel (1985) found that
studies of less than four months duration did not obtain

significant qualitative differences between groups.

Results from students' "best”™ stories using both
holistic sceoring as well as the DEWS criteria revealed
significant interactions between pre and post-testing that
indicated that average writers had improved more than below
average writers., This finding is consistent with Crealock et
al. (1985) who found an interaction between groups and time
for spelling errors, with SLD students with serious problems
in written language increasing their errors at post-testing
where the average groups had decreased their number of
errors. This result is confirmed further by the more recent
work of Crealock and Sitko (1990} who found that LD students
with a written language deficit, had not improved their
technical skills of punctuation, spelling and grammar or
holistic scores over a one year period. As the superiority
of the computer for below average writers is not supported

statistically, these results are disappeinting. However, as
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this present study was designed as field research, these
analyses do provide useful information aimed at answering
questions as opposed to rejecting or accepting an hypothesis.
Additionally, when conducting analysis of variances with
unequal N's, the amount of power in a test of significance
tends to be overstated, especially when samples with small
N's come from populations with larger variances ({(Glass,
Peckham and Sanders, 1972). Yet as research conducted in
the behaviocural sciences cannot be as exact as in the ideal
world of the physical sciences, the phenomenon of unequal N's
is often a reality. Therefore any significant interactions

should be discussed with caution.

However, the discrepancy in findings may simply be
explained by the fact that the paper and pencil groups may
have spent more time on writing. Both paper and pencil
groups had access to two, sixty minute periods of writing per
week, as did the regular computer class. However, the paper
and pencil groups were team taught and allotted themselves an
additional thirty minute period per week specifically for
process writing. This is a significant time difference,
especially as the Resource Room computer groups only had

access to the computer lab for three, fifty minute periods in
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a six-day cycle. This factor may have adversely affected the

results of this study.
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Qualitative Data Analysis

Questionnzire Data

The third research question assessed differences in
attitudes and practice between computer groups and paper and
pencil groups using bhoth guestionnaire and interview
questions. BAs the several recurring trends generated from
the gquestionnaire data were consistent across all groups,
these data would seem to give support to the benefits of
using the writing process over traditional methods.
Certainly students appear to feel good about writing and
perhaps because of this are willing to share of themselves
with fellow students. Additionally it seems that students
who are learning to write are also learning to.articulate

their thinking more efficiently.

Although the above trends were common amongst all
students regardless of grouping, a significant difference
does appear between the computer and pencil groups. Specific
responses to the questionnaire from students in the paper and
pencil group give support to Woodruff et al.'s conclusion
that the comruter lends itself to communication with cthers,

which would be intrusive with paper and pencil (1981-82).
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Interview Responses

Data generated from the interviews also revealed
several recurring themes which indicate differences between
the students with learning disabilities and their "normatlt"

counterparts.

Four out of five students with learning disabilities
were still concentrating on skills required to master
keyboarding skills instead of focusing on the steps involved
in the writing process. This observation confirms Thorpe,
Chiang and Lubke's (1986-87) finding that the LD group had
not mastered keyboard cperations as fully as the non-LD
groups. This finding also lends support to a recommendation
cited earlier suggesting that learning disabled students
would require longer periods of time to acquire mastery of
keyboard operations. Indeed, the difference between the two
groups' abilities to gain control over the keyboard may also
indicate the need for students with learning disabilities in
particular to have continuous access to computers as opposed
to using computer labs. However as discussed previously in
this present study, keyboarding fluency may not be an LD/non-

LD issue, but may simply reflect the fact that due to



differences in computer accessibility, the regular computer

class had more time to practice keyboarding.

Finally, the need feor a longiti’inal study in this
area, is further demonstrated with the data accumulated from
the interviews with the regular classroom students who had
access to computers, as the majority of those students were
able to focus on the writing process as opposed to

concentrating on keyboarding skills.

Upon further gqualitative analysis, a significant
difference also appears between the computer and paper and
pencil groups. As writing is a thinking skill, it may follow

that an increase in one leads to an increase in the other.

Beyer's research into improving thinking skills
suggests that any skill is best learned when learners:
1) are consciously aware of what they
are doing and of how to de it.

2) are not distracted by other inputs
competing for attention.

3) see the skill modeled.

4) engage in frequent but intermittent
{(not massed)} practice of the skill.

5) use feedback received during this
practice to correct their use of

the skill.
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6) talk about what thev 3id as they
engaged in the skill,

7) receive guidance as how to use a
skill at a time when they need the
skill to accomplish a content
related goal.

8) receive guided opportunities to
produce the skill in context other

than that in which the skill was
introduced.

(1984, p. 558)

Principles one through six are certainly teaching
strategies involved in the writing process model applied in
this research. However, a critical step in the learning
sequence appears to be lacking for one of the groups in the
study. The computer students had opportunities to practice
the process approach in other mediums such as paper and
pencil, whereas the process-only group relied soclely on one
context in which to practice their writing process skills.
This factor appears to be especially relevant according to
interviews that occurred following the post-testing, which
was done with paper and pencil by all groups. This task
required students using computers, to apply the skills or
strategies learned with word processors to another situation.
These students appeared to be much more aware of what they

were actually doing while writing their stories, than the
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paper and pencil groups.
According to Beyer,

Metacognition reguires

individuals, in effect to stand outside

of their own heads and be aware of how

they are going about their own thinking

so that they can better accomplish what

it 1s they are trying to accomplish.

Thus, when engaging in decision

making, for example, an expert remains

conscious of the goal being sought,

plans in advance what kinds of thinking

operations must be undertaken, and

monitors how he or she is carrying out

these operations as thinking progresses.

Cognitive thinkers are concerned with product, whereas

metacognition seeks to interpret the thinking processes
utilized to make that product. As thinking about how one is
thinking is a much more arduocus task than simply thinking for
meaning, individuals who are able to engage in metacognitive
functions are rated as superior in their thinking and are
seen as more effective and efficient thinkers (Beyer, 1987,

p. 24).

The key factor in explaining the differences between
the level of functional thinking obtained by the two groups
involved in this current study may be that computers can

assist in creating a more manageable environment in which the
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focus can be placed on teaching processes such as thinking
skills (Van Deusen & Donhan, 1986-87). The writing process
alone may encourage classroom experiences in writing to
become organized sufficiently to enhance the thinking
brocesses. However, it seems that with the addition of
computer technology and word processing, specifically, it
allows for skills to be explicitly and systematically taught

with provisions for practice and applications in writing

stories.
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Observation

A key finding was that the process only groups wrote
longer stories in the same amount of time as the computer
groups, yet there was no difference in the quality of the
stories between the twe groups. Additional evidence for the
importance of efficient keyboarding skills, as well as
support for the use of the computer in developing more
efficient thinking skills is offered through the observations

made during collection of "best" stories.

This data appears to both contradict, (Crealock &
Sitko, 1990; Vacc, 1987 and Woodruff et al., 1981), and
support, {(Crealock et al., 1985; Vacc, 1987, and Daiute,
1985), previous research findings. For example, although
Crealock (1990) found that LD students increased their
quantity of writing more using the computer, she found that
both groups increased the number of words written (Crealock
et al., 1985; Crealock & Sitko, 1990). Vacc {1987)
reported that although subjects using computers spent more
time and wrote longer texts, in this case, letters, the
average number of words written per minute was higher for

handwritten letters. Daiute (1985) found that students wrote
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more with pen and paper than on the computer in a fifteen
minute period. She attributed the differences between the
groups to lack of efficient keyboarding skills. Support for
that argument can be found in this present study. The
average computer group took less time, yet wrote longer and
better stories, than the below average computer group. As
interview responses revealed a difference of keyboarding
skill achieved between the two computer groups, the higher
level of comfort with word processing felt by the average
computer group appears to be a significant factor. Yet,
perhaps the need to gain more efficient keyboarding skills is
not the only solution to the discrepancy in quantitative
changes between computer and non-computer groups. Flavell
(1977) suggests that learning to use time efficiently is an
important skill to be mastered. Therefore it may be that the
computer groups were simply using their time more
efficiently, as the process-only groups took more time, wrote

longer stories, but had just as many errors.

Another distinction becomes apparent upon closer
inspection. Previous studies were conducted outside the
regular classroom, under "hothouse" conditions, (Crealock et

al., 1985; Crealock & Sitko, 1990; Vacc, 1987; Woodruff et
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al., 1981-82). However Daiute's (1985) research, as well as
the present study, took place within students' natural
writing environments. Therefore, it may be that students’

nermal writing behaviour is not the same as under laboratory

conditions.



T L S LR R

T TR F LT PRI S s T

TR

-206-

Implications For Practice

Data gathered in response to the first research
question indicate that teachers already utilizing some form
of the process approach to teaching writing in their
classroom may want to combine that with the word processor.
As sufficient time must be taken to teach efficient
keyboarding skills, especially if working with students with
learning disabilities, school boards must take the
responsibility of providing appropriate in-servicing for
their teachers. To assist with the implementation of
classroom service and consultation, appropriate personnel

should investigate the brief proposal submitted by Burrows

and Mowatt (1988).

Information collected in analyses of the second
research question as well as discussions of previous findings
in this area should encourage educators to re-think the
current practice in a one-computer classroom of allowing
access to word processing only when students have completed
assigned school work. This all too frequent practice allows
above average students to gain access to a tool when they

may have already developed their own efficient strategies for
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writing. Perhaps instead, below average writers should be
encouraged to make use of the computer technology available
in the classroom. This conclusion is supported by the work
of other researchers in the area, (Crealock & Sitko, 1990:

Dalton & Hannafin, 1987; Spence, 1986; Wetzel, 1985),

Qualitative analysis of data generated from student
questionnaire responses revealed that all students using the
process approach, regardless of medium, felt positive about
writing. Therefore teachers who have been struggling with
traditional methods to teach writing, may be encouraged to
introduce a process approach into their classroom. Indeed,
as a measure such as the DEWS, which addressed mainly
traditional lower level corrections, proved to be useful in
evaluating student's writing, it may be that "product and
process teaching are complementary and not mutually exclusive
teaching strategies."” (Gerard & Junkala, 1980, p. 54).
Henceforth teachers may be less reluctant to integrate a

process writing program into their existing methods,

Responses from student interviews indicated differences
between computer and paper and pencil groups in the area of
thinking skills. Teachers may want to make use of the

benefits of the process approach to teaching writing combined
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with the word processor to establish an appropriate
environment to promote an increase in student's thinking

skills, both cognitive and metacognitive.

Finally as the test's authors claimed, the TOWL proved
to be effective in identifying average and below average
writers for the purposes of the study. Educators should be
encouraged to utilize this instrumeﬁt in the future to
discriminate between levels of writing akility within regular
and special education classrooms. However, teachers should
keep in mind Morton's (1985) observation that a learner's
test response can be partially correct rather than totally

Wrong.
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Implications_for Future Research

The duration of six months for the purposes of this
study was a significant improvement over much of the research
in this area, (Crealock et al., 1985; Kopp, 1985; Wetzel,
1985; and Woodruff et al., 198l). However, a major
implication which arises from this research is the need for a
longitudinal study over the course of two to three years.
This recommendation is supported by other studies in the area
of computers and writing which have concluded that children
may write less while composing on the computer until they
become as comfortakle with typing as they are with
handwriting, (Crealock & Sitko, 1990; Daiute, ;985; Spence,
1986; Wetzel, 1985). RAllowing students to fully master word
processing skills seems to be especially important for
students with learning disabilities who may require longer
periods of time to master keyboarding operations. This is a
significant finding as below average writers appear to
benefit more from composition taught via word processing than
conventional instructional methods. These observations are
consistent with the findings of several other researchers in
the area of computers and writing (Crealock & Sitko, 1990;

Dalteon & Hannafin, 1987; Spence, 1986).
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Additionally, as students made significant gains on a
standardized measure, yet little growth was evident utilizing
a holistic scoring criteria, the need for longitudinal
research may be further indicated. As Crealock and Sitko
{1990) suggest, qualitative changes in students' writing

requires a much longer time period.

Future research endeavours in this area should also
consider that the results of this study may have been
influenced by the different learning environments experienced
by the students. Replications of the study might control for
such variables by choosing subjects in self-contained
classrooms only. This recommendaticn is reinforced by the

findings of other researchers (Kerchner & Kistinger, 1984).

An additional factor which should be addressed in
future studies is the problems associated with gaining access
to computers in computer labs. As Dalton and Hannafin {1987)
suggest, the untimely process and associated complications
can be avoided through effective planning. Perhaps the
confusion of scheduling two classes in one lab at the same

time can also be eliminated.

A further implication generated from this study is that
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when using the TOWL or any other standardized testing
material to measure educational gain, future researchers
should adhere to Morton's (1985) recommendation and consider
errors constructively. A qualitative approach to evaluate
standardizced test responses from students with learning
disabilities, which included both contextual and
developmental considerations, proved to be a worthwhile
procedure for measuring changes in writing over time, and
could be appropriately applied across regular classrooms for

all students.

As the TOWL proved useful in measuring gains in
writing, it's continued use is recommended. In future,
however, use of the revised TOWL, the TOWL-2 with altermnate
Forms A and B would be preferred for purposes of pre and

post-testing.

Additionally, as a teacher's checklist for the process
approach (See Appendix X) proved useful in the six week pilot
study, (Pearce-Burrows, 1988) future researchers may want to
develop a similar instrument to assist teachers who are
unfamiliar with the writing process. A classroom recording
system similar to Atwell's (1987) strategy (See Appendix III)

could also be utilized. BAs well, although Kerchner and



Kistinger's (1984) eight stage process approach was adopted
for purposes of this present study, researchers in the future
may want to study the effects of applying Pellegrini and
Inglis (1986-87) writing process, which focuses on modelling

in the classroom.

As the results of this study indicated a possible link
between an increase in writing skills using the computer and
a subsequent increase in thinking skills, future research
should attempt to either verify cr dispute this claim.

Indeed researchers may investigate whether students using
wocrd processing have actually developed more efficient
thinking skills. Certainly it would appear that students who
use the computer for writing are able to use their time more
efficiently as the word processor eliminates the task of
recopying text, since changes to the text do not require that
acceptable text be written out again (Baldursson, 1988;
Daiute, 1983; Sitko, 1986). It may bhe that students using
computers are more actively involved with learning (Woodruff
et al., 1981-82). Daiute (1983) found that writers had to
attend more to the text as the computer executed instructions
precisely and meaning could get lost without due care. In

addition, she found that due to the interactions of the
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computer texzt editor, writers must be cbjective about their
own writing. Students writing on the computer are stimulated
to evaluate their work and find mistakes by taking the
reader’'s point of view (Daiute, 1983). At present the ides
of a link between improving writing skills with the computer,
and improving thinking skills, is speculative. However
discovering unforeseen or unexpected patterns in data leads
to gaining insight into new directions for future research
(Borg & Gall, 1983). Therefore studies should be conducted
which indicate whether students make higher level revisions

{Kopp, 1985) such as changes in meaning.

To decide whether students' attempted to define a more
difficult writing task than before, the use of a category
system of revision such as that offered by Van Hooydonk
(1986) may be useful. Students' individual revisions can be
identified as one of the following: Content--development
of ideas; organization - coherence of thought; style-~-
sentence structure and length. Mechanics--grammar,
spelling and punctuation. Revising is a difficult process
because it demands planning and evaluation which involves
thinking about thinking (Daiute, 1983). Therefore future

research should investigate whether attempts were made to use
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higher level thinking skills as well (Wetzel, 1985).
Finally, as lac% of fluency in keyboarding skills appears to
be a major factor cited in most of the previous tesearch in
this area, future research projects should invelve not only
a paper and pencil computer group, but a group of students

who have already fully mastered word processing skills.

Crealock and Sitko (1990) addressed this issue by
studying two groups of students, one receiving keyboard
training for fourteen, forty minute sessions, and six
sessions of word processing skills during the study, and the
other group receiving no direct training on the computer.

Yet Wetzel (1985) recommends at least twenty days of specific
keyboard training consisting of thirty-five minute periods.
His research indicates that after this amount of practice,
students in grade three to five will average 10 gross words
per minute (GWPM). His findings further reveal that word
processing training can begin once students can type 10 GWEM.
According to Wetzel's (1985) criteria, students involved in
Crealock and Sitko's (1990) group 1 were not even fluent in
keyboarding at post-testing {Group l: September-2.8 GWEM,
May-7.1; Group 2: September-4.5; May-15.7 GWPM). Other

researchers have conc¢luded that students will not be
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comfortable at the keyboard until their typing rate egquals
that of their handwriting rate (Daiute, 1983; Vacc, 1987;
Wetzel, 1985). Wetzel's studies indicate that students in
grades four to six can copy by hand at the rate of
approximately 7-10 GWPM. Therefore future research
endeavours in this area should introduce a third group of
students who are efficient at keyboarding skills (rate of 10

GWPM} at pre-testing.
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Limitations

In many of the previous studies in the area of writing
and computers, subjects have been removed from their natural
writing environments, (Crealock et al., 1985; Crealock &
Sitko, 1990; Vacc, 1987 and Woocdruff et al. 1981-82). This
current research project was designed to cffer valuable
insight into whether conclusions reached under laboratory
conditions pertain to students in their normal classroom
environments. Hence, threats to external validity have been
greatly reduced. However, there are factors which affect
intervention effectiveness such as teacher characteristics
and setting variables which must be considered with any
interpretation of these results (Ysseldyke & Algozzine,

1582).

Differential mortality did not pose much of a threat to
validity as only one student dropped out during the research
study. However, some data was lost through student absences.
Only data collected from students who were present for pre
and post-testing was analyzed. Therefore students moving in
during the course of the research study couldn't be included

in the sample. BAs well, data from one student from the LD
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paper and pencil group cculd not be used as a dramatic change
in performance was evident at different testing times
depending on whether he was taking his medication, ritalin,

or not,

2dditionally, despite the demonstrated equivalence of
the treatment groups on age scores, intelligence scecres, and
written language scores, as random assignment procedures were
not used, the design of this study should be considered as a
factorial quasi-experiment (Borg & Gall, 1983). This type
of design demands that the findings be interpreted with

considerable caution in terms of casual inferences.

Although it may be difficult to generalize to all
teachers based on this study alone, the use of four teachers,
three schools and two schoeol boards greatly enhances the

generalization of these findings.

As well this type of preliminary research can lead to
improved future research (Borg & Gall, 1983). BAlthough the
results of this investigation, while not conclusive in
themselves, nevertheless suggest that attribute treatment

interaction may provide a fruitful approach to this inquiry.

Overall, the procedure for selection placed some
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limitations on the degree to which results could be
generalized. A second limitation was that although all
groups generally had access to equal amounts of time for
writing, constraints due to timetabling and gaining access to
computer laboratories may have precluded more dramatiec
results. This made it difficult to attribute results solely
to the treatment. Teacher characteristics and setting

variables were potential sources of invalidity in this study
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Despite the limitations of the study, some intervention
effects, however minimal, have been demonstrated in relation
to the benefits of the combination of process writing with
the computer, to improve writing skills. However the
potential of the superiority of word processing and process

writing for weak writers has yet to be seen,.

Specifically, it has been shown that in order to obtain
significant qualitative differences between computer and
paper and pencil group, researchers using holistic scoring
systems should consider longitudinal studies of two to three
years, as higher level changes in text appear to require
longer periods of time to develop (Crealock & éitko, 1990),
Additionally as students tend to initially focus on lower
level revision (Crealock et al. 1985), scdring criteria such
as the Diagnostic Evaluation of Writing Skills should he
considered in studies measuring technical or mechanical

changes in students’' writing skills,

The Test of Written Language has proven to be a useful
instrument in the identification of weak writers. The TOWL

as in previous research studies, (Crealock & Sitko, 1990:



-220-

Kerchner & Kistinger, 1984), has been further validated as
an appropriate standardized measure for testing written
language skills. Further, consideration should also be given

to Morton's (1985) qualitative analysis of standardized test

results.

Rdditionally, as statistical analyses revealed four
main effects for ability, this factor should be considered
further in future research projects in the area of writing
and computers. As well these findings should encourage
educators to identify student needs in the classroom based on
specific academic strengths and weaknesses in order to ensure
that "maindumping" is not a result of present philosophical

shifts in special education.

As data generated as a result of this present study
suggest that as writing is a thinking skill, it may follow
that an increase in one area leads to an increase in the
other. The computer may offer an appropriate environment in
which to develop both of these thought processes (Van Deusen

& Donham, 1986-87).

Finally, it is recommended that the recurring issue of

lack of fluent keyboarding skills be addressed in future, by
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studying the effects of computer and paper and pencil groups
along with a third group of students who at pre-testing have
already mastered the keyboard to the level suggested by

Wetzel, (1985), of 10 GWEH.

Tell me and I forget,
show me and I remember,

Involve me and I understand.
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Appendix I
A WRITING PROCESS THAT  WORKS

ain roles of the teacher using
thi?::porlot:;;ﬁ that of a model. Modeling is Step 6 Using a story on the board or
having the teacher lead the class by example overhead: the teacher has the class
through each stage of the writing. It is through ask questions to help clarify otim:
modeling that the ground rules for the process prove the content of the writing.
are demonstrated. The following steps illustrate a" (Thistsa good Time 16 dIsUss What
how a week might flow when the teacher gets - kinds of questions are helpful.} The

et

0
G
[
L.
| H

SRR b T

a class started on the process. The class might
spend an hour writing on the first day, and
about 30 to 40 minutes per day thereafter.
Step1 On the board or overhead, the
teacher lists four topics that might be
written about, and talks about each
one. Using class input, the teacher
chooses one topic o write about.
Step 2 - Each student writes doun {our things
", that she or he could write about.

Step 3  Each person talks about topics to the
rest of the class or in small groups.
Each may add to her or his list and
share the list with others.

Step 4 Each person selects one topic.
Everyone wriles without concem for
form or conventions. The teacher
does the same on the board or
overhead,

Optional The students form groups of four,
and each student tells about or reads
what she or he has written, Each'can
ihen continue with the same topic or
begin another one.

Step 5 The teacher models “receiving” the
piece with the class. The author
reads and the partner tells what she
or he has heard. The students form
groups of two. Each person takes a
turn reading to a partner. The part-
ner receives the piece.

At this point, the teacher can decidg to repgal

the above steps or to continue. This decision

should be based on how comfortable the

students are with sharing.

teacher marks her own writing in
various ways to show these ques-
tions or suggestions.

Step 7 The students form groups of two and
repeat receiving and questioning a

piece.
Step 8 The teacher and the students make
a “good” iting _incor-

porating changes that they wish to
improve their piece. The teacher's
copy is put on the board and should
Include mistakes in grammar. spei!-

. ing, and so on.
Step 9 The class proofreads the teacher's
e ati o witing: (At this time, a set of proof-
Ate s reading symbols can be.devised by

the class to be used in editing.} The
teacher marks errors with symbals.

Step 10 The students form groups of two and
edit each other's work, using sym-
bols. (For peer editing such as this,
students should have their work
edited twice.)

Step 11 The teacher and the students make
2 "final" copy of their writing.

Once the student begins to write about a
topic. the piece of writing mighf go through
three stages: a very rough draft, a copy for
editing, and a finah‘li_sgm copy. Changes
in drafts are often Mﬁ input dur-
ing conferences. Te facilitate this organization
we-color-code each white for rough,
ellow for second, and blue for published.
And, of course, each draftis date-stampe
that the teacher is able to review the student’s
progress and identify special problems at each
stage of the manuscript’s development. Each
draft is kept in a similarly colored file folder.
Folders give each child something to “own”

nd work on. With folders, no child can say

always have a list of additional topics. If they
ire of working on one, they work on another.

Qha! she or he has nothing to do. Students

(PELLEGRINI AND INGLIS, 1986/87)
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Appendix II
MAKING HARD-COVER BOOER

PREPARING THE COVER
1 Decide on the size of the cover for your book. Using the papar cutter,

-

cut a froot and back cover of heavy cerdboard.

2. Select the desired fabric, wallpaper or mactac. Lay the front

and back cover on the fabric. Cut the fabric approximately the
the width of three fingers away from the edge of the covers.

Fabrie

Cardboard covers

Mactac’

(OPTIONAL) size as the fabric.

3. Cut a piec
4. On the ironing table, first place the fabric, then the dry mount
tissue. Place the cardboard covers side by side on the dry mount
tissue or on the sticky side of the mactac, allowing approximacely
1 centimetre space between the covers to allow the spine of the bouk!
to open and close freely.

e of dry mount rissue exactly the same

Dry mount tissue
Cardboard covers

Mactac
rabric-

5. Lift each of the four corners diagopally onto the cormers of the cardboard.

Press until gtuck to the cardboard.

Cut off the corners

i Z
6. Thep press all four sides up onto the cardboard being sure all parts are

securely fastened to the cover.

y/

1987)

Fabric pressed down —-—————-—[;r

_/ (B\"O\‘Jns
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A .
PREPARING TEEL PAGES ppendix II Cont'd

7. Select the paper for the pages, making sure that tne paper is approximately
2 centimetres amaller than the overall size of the book cover, Allow
snough pages to bave the first and last page for presaing down onto Tue
cover, and end papers which can be decorated. Fold pages in balf, forming
a crease for the spims. Cut a piece of dry pount tissue exactly the ocaaxe
size as ths pages, when opened out fat.

Crease each page ;

—_————

—_—
]

8. with dry mount tissue on the bottod, stitch with the machine through the
center crease to hold &ll the pages and dry mount tissue together.
Backstitch to secure at beginning and end of stitching.

Pages

~Stitching

Dry mount tissue

COMPLETING TEE BOCK

9, Llay the prepared pages and dry mount tissue on top of the prepared cover,
being certain tbat the stitching is exactly centered in the space between
the front and back cover. Usirg the iron, preas down one piece of paper
on the front and back cover. This will cover up the fabric and give &
neat appearance to the inside cover.

End page and

Book cover dry mount tissue

10. Since you cannot do the necessary printing and decorating oa fabric, use
dry mount tissue and bristolboard and iron the bristolboard omto the front
cover. This cen be suitably lettered and illustrated to pake an attractive

coverlr.

Bristolboard
pressed on with
dry mcunt tissue

Be sure to include end papers, % title page with publisher, copyright date, and
dedication if deasired, HNon-fiction books require a table of contents and indeX.
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Appendix II1

Statud of the Class
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Appendix 1V

EDITING CHECKLIST
NAME DATE

TITLE

NOTE: Put a check (vﬁ under YES or NO for each question. If
you check NO, make corrections before you turn in your work.

YES NO

CAPITAL LETTERS Have I capitalized:

1. the first word of each sentence?
2. proper nouns?
3. the word "I"?

PUNCTUATION Have I remembered to use:

1. end marks (. ! ?})?

2. commas
a. in a series?
EXAMPLE: "Buy apples, peaches, pears,
and ice cream for dessert.”
b. of address?
EXAMPLE: "John, your cat is inside.”
c. to set apart explanation?
EXAMPLE: "Paul, my brother, is sick.”
d. before or after quotation?
EXAMPLE: Mark said, "I am leaving."
EXAMPLE: "I am leaving," said Mark.

3. apostrophes
a. in contractions? (he'd, we'll)
b. to show ownership?
EXAMPLE: dog's bones (one dog)
EXAMPLE: dogs' bones (more than one dog)

||
||

4. quotation marks at the beginning and end
of guotations?

PARAGRAPHS Have I indented the first word?

SPELLING Have I circled all words I don't know
how to spell?

TITLE Does the title go well with the story?
(Hernandez, 1987)
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Appendizx V

yd CREATIVE WRITING CHECKLIST

1. Listen and look at each group of words to be sure it is a good sentence.
Make sure that you kept your 3entences apart.

2. Listen and look for mistakes in punctuation. Be sure that you have put
in punctuation marks only where they are needed. Did you end sentences
with the mark required?

3. Listen and look for mistakes in using words correctly. Be sure that you
have said what you mean and that each word 1is used correctly with other
words. Is there any incorrect verb or pronoun usage?

4. Look for mistakes in using capital letters. Did you capitalize the
first words and all important words in the title? Did you begin each
sentence with a capital letter? Did you capitalize words when it
wasn't necessary?

5. Look for misspelled words. Use the dictionary to check the spelling
of any word about which you are not sure.

6. Check for legibility of writing and directions about spacing, title,
'J and the like. .

Q
‘“«'s; a _,
)R L CA T NN
‘ - ~h:~& Aw..&\.% e
(N )}lw S\
QPN .

t
1
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TowyL "

NORD USAGE Instructions: The sentences written below have one word missing. Read each sentence and
n the missing word. Be sure to write or print neatly.

Sally has a party dress and a school dress. She has two

We have done that work already. We it yesterday,

Jim is very tall. Jim has three inches since I last saw him,

Before dinner Mother asked Brenda to the table.

iﬁhn is a good player. Bill is a better player than John. But Tom is the player of -
Bob is a child. Mary is a child. They are two

It is autumn. The on the trees are turning brown.

Will you me how to read?

I wish I seen the movie,

The brown dog is small; the gray dog is smaller; but the white one is the

I have one mouse here and one mouse there. I have two

If you are tired, down on the chair.

Joe throws 2 ball every day. Yesterday he - the ball.

Yesterday Tina and Marie walking down the street.

What time does the sun in the morning?

COne woman was talking to another woman, The two were talking to each other.

Bill has a sheep. Patti has a sheep. Together they have two

When the game ended, two men left on base.

One deer is by the barn. Two other are by the trees,

The hungry dogs have all the food.

One child is throwing the ball to the other child. The +wn are nlaving with the ball.

Dad gave the present to us. He gave it to Sandy and

I know you gave the doll away. To did you giveit?

We built the bridge all by Donald D. Hammill & Stephen C. Larsen

The clowns were so funny that Jack out laughing.
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Appendix V1 Cont'd

STORY Instructions: Look at the three pictures below and make up a good story to go with
them. Take about five minutes to think about your story. Be sure to write a complete story
using all three pictures. It is best to plan a whole story before you begin to write.
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SPELLING Instructions: Write
the words you hear in the space
below. Try fo spell each word cor-
rectly. Be sure to write or print
neatly.

10.

11.

12,

13.

14,

15,

16.

17,
18.
19.
20,
21.
22,
23.
24,

25.
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STYLE Instructions: These sentences are written without any punctuation or capital letters. Rewrite each sen-
tence in the space provided. Be sure to use correct punctuation and capitals. Please write or print neatly.

——n 1. the boy ran
2. the book isred

————

£ ]

. her name is mary

=S
.

today is tuesday

he is mr smith

o
. .

i was born on may 4 1972

didnt tom live in canada

=]
.

its a sad day

© o

. he joined the british team

10. his name is john t hill

11. betty lives on oak road

12. my sister goes to washington high school

13. the girllives in paris texas

14. the boys meet at 4 30 pm

15. there are twenty five childrenin the class

16. the teacher quietly said you did a fine job

17. they are carols books

18. yes johndid sail on the pacific ocean

19. the war ended in 73

20. after playing ball with the team for four hours we were very fired

21. how many as did you get

22, you should bring the following pecple john sally mary and bill

23. the name on the report card read smith james t

24. you ran fast but the russian was the fastest runner of them all

95. oh lauras mother said in surprise :




-247-~

Appendix VI Cont'd

SECTION| RECORD OF SCORES SECTION i OTHER TEST SCORES
Raw Sid. NAME DATE STD. SCORE TOWL EQL
SUBTESTS Scores % iles Scares
| Vecabulary
W Thematic Maturity
Il Spelling
IV Word Usage
V  Style
VI Handwriting
Sum of Standard Scores =
Written language Quotient (WLQ) =
SECTION Il PROFILE OF SCORES
- a
M “ m ’ o m ] m ut
o —
: (£ g 2 £ EoE 8 F o .8 «
g 35 o o w a o W G o & Y¥B =x £
Std. o i i o « z Std. Std. ES o > z s 9z [ x Std.
Scoees O II & g F  F scons sors 2 2 o g B EY I B som
20 3 20 150 =
19 19 145
18 18 140
17 17 135
186 16 130
15 15 125
14 14 120
13 - - . N . . 13 115
12 - . M . . - 12 110
11 - - - - . - 11 105
9 - - . . - . 9 95
B 8 90
7 7 85
6 6 80
5 5 75
4 4 70
3 3 €S
2 2 60
1 1 55
SECTION IV OBSERVATIONS
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Questions for Scoring Thematic Maturity
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| = I
- O

13.
14,
18.
16,
17,
18.
19.
20.

EREERRERRRERRR RN

Paragraphs?
Name Objects Pictured?
Gives Fersonal Names to Main Ccharacters?

Gives Proper Names to Robots, Planets, Animals,

ete.?

Why Environment Hostile?

All 3 Pictures?

Dream Sequence?

Definite Ending?

New Life Story?

Role of Spacelings Explained?

Gives Personal Names to Spacelings?
Where Spacelings Came From?

Live in Harmony?

Uses Some Futuristic or Space Language?
Expresses a Moral or Philosophic Theme?
Title?

Dialogue?

Attempts Humor?

Adds a Sequence or Subplot?

Develops a Character's Personality?
Total

TOWL administered In:
One session
Two sessions
Three sessions
Four or more

SECTION VI
ADMINISTRATION CONDITIONS

B. Tested individually

or

Tested in group.

Size of group

Administered by

experienced examiner

By other:

Specify (aide, trainee, etc.)

Departure from directions

in Manual. Explain.

A. Place tested

ENVIRONMENTAL CONDITIONS

Interfering
8. Noise level 1 2
C. Interruptions 1 2
D. Distractions 1 2
£, Light 1 2
F. Temperature 1 2

G. Notes and other considerations

W W W w w

Interfering
4 5
4 5
4 5
4 5
4 5

SECTION vilI
STUDENT RELATED CONDITIONS
Foor Goot
A. Energy level 1 2 3 4 5
B. Attitude toward test 1 2 3 4 5
C. Rapport with examiner 1 2 3 4 5
D. Perseverence 1 2 3 4 5
E. Visual acuity 1 2 3 4 -]
F. Hearing acuity 1 2 3 4 5
G. State of health:
General 1 2 3 4 S
During testing 1 2 3 4 L1
H. Notes and other considerations
SECTION iX

INTERPRETATION AND RECOMMENDATIONS
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October, 1988

Dear Parents:

This is to inform you that your child is being given the

opportunity to participate in a study dealing with improving students'
writing skills.

This program will take place as part of the regular program with

the regular classroom teacher and will involve all students in the
class.

Progress results will be made available by June, 1989.

Please sign below to acknowledge that you have received this note
and would like your child to be considered as part of this progranm.

Sincerely,

Audrey Burrows, B.A., B.Ed.,
Counselling Specialist, M.Ed.,
Ph.D. Candidate

/
G4 M. Kysela, Ph.D.,

Professor & Associate Dean
AB/GMK/je

I would like my son/daughter (circle one) to be included 1in this
program,

Parent's Signature
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Appendix VIII

102
082
0B7
0B85
094
094
088
Q95
Q92
CB9
082
098
089S
115
108
105
094
097
089
092
097
[o]: 1
092
113
100
113
[o]=1"}
084
075
082
070
075
072
080
o]-1:}
073
Q92
091
092
105
101
099
fel=}-]
091
086
088
083
o]-}:}
093
08sg
119
122
082
074
082
080
079
cB4
080
079
[=]: 1)
c76

100
099
086
092
114
093
{18
084
102
130
114
116
121
143
132
139
114
121
118
[s:}:]
103
101
184
133
101
115
106
100
105
089
102
[o]:15]
089
[o]-R
07s
078
092
094
098
102
13
115
113
100
102
109
094
113
102
106
109
107
082
Q87
[ol-T ]
0as
094
101
102
094
094
098

T,
06.

28.
17,
27.
22,
3.
18.
12.
23.
12.
17.
14,
5.
09.
12.
10.
16.
25.
25,
25.
36.
05.
[o]: )8

4323
3323

3222
3422
1322
3322
2321
1222
2434
2222
2122
2323
23
2434
23
3322
2232
1223
2222
1222
J222
2221
J344
2433
2432

2212
1321
1211
1222
12114
1111
2311
1211
1221
2212
3422
2412
1312
3322
2322
2332
2222
2223
2322
2221
2422
1222
2312
2324
12
23
1212
1322
1311
1221
2322
1222
2222
2322
2322
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Appendix IX

Qualltative Evaluatlion for the Word Usage Subtest of the Towl

1o Presses  hreswes._ . Areses - S e
g Pe e Qud . e
3. Grown Gy Qrowe & Spedt g
—_-___"_-"_-"".'_f-"__"-_"__-_\j' ________________________ '}"""' a"

A st St Sed ] S
SoBest hed et S
8o ontlaren cdMen ___ghuldessn soapadlng
7. Leaves  lihq ] burk - T Sipotioo o
3 Teach shew . feoche > T Semenli___
9. Hed hed  have = symma
10 Smallest qudlest __ Swallst_ s
o Miee N e o T___ Sewmenti
2.8t Me o ley T somanhe,
13. . Threw - __’Y}\_\;-;_________lll‘_t___-________Z'____E"_L’:_'__'”_': _____
14. Were . M-_“»lc_ﬁ_*________Lv‘_a"_?-__________-_1"-____-;‘”4}_:’__3 _____
15, Rlee Comeme _____ IS S S
18. Women  Wumn_______ wonain T T ____Sf_«;'_':_.rg_____
L Sheer o Sheep ] \anes T Stluenhie
18. Were ] WeYe % Stwpelieo
17. Deer . dewr._______ deer S
20. Eaten T O Y Sinawbe
2t. cattdcen " clilldog - clildern. S
] e - S
3. Whom . Wow _______ ant - 2
28 Ourselves ax sl aeeseMs O
??--?fé'_‘f _______ Llf_\{.d ________ Yoxsh ______.: o Simwewbi___
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ERppendix IX Cont'd

0 ltatlve ©valuation for the Word Usage Subtest of the Towl

1 Preeses dveey o Avsss o Syihs
2 he ded dd S
3 Srown Shas Qviw o Stweate
s Seb sk S
Elffff ______ }‘_f SA N L)'x:"& ___________ S .
Lo oniraren elildw_ Childvon_ . Tospellag
Jokeaves e b o T soi M
8. Teach  show_ 4 eath o ___ - o S €_u'@t:r‘§1£¢____
2. Had owld had + SN -
12 Smallest swallish gl T spelig
Ml e o Pwe S
12. Sit oo} Sk S

197 Theew M . s 2 N L T __
4. Were vk, e T Semaabie
15: Rlse  shwe . Stwme- - e
if--YTEE,___LC\_C\_\).S_ _______ WY S stvanhe
fz-fﬁff‘_’___él\gnp_._..______Sﬂﬁp,_-_____;____s_' __________________
18. Were  were________ bad oo s oo
Y Peer e o Ces S
f?-féfff“_-g}_ﬂ _________ = L S e
el sl e ibles T Spellng .
2z Me . Moo W S
23. Whom - Sobwant _____ ool ¥ ____éqlx’fg\_\f______:_
24. Qurselves blocks  Quselb fo_Sewanhe
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Qualitative Evaluation for the Word Usage Subtest of the Towl

1. Dresses  AvedoeS . Aveonis ST
Ehe A S
2 Grew Grew S e
- Y, SR 2 S AU
SeBest oo heth S e
_6- CShilaren ldren ___Chwildreen L
7o Leaves  ewves o leewes S el
8. Teach __Sww_______ Yegch ot _Sewanhe .
P Had Goneeond hed o Suvamhe .
10. Smallest oualey ___ Stallesk Yo _Spe U.H_r% _____
1. Mlee Mace ) Wice . S
te- st . S .L\'_.....________\_Ll_‘f_ ____________ T Semantic
13, Threw - Novew_______ Phvew o A
14. Were .. sewt o Weve . S
18 Rise  fowemp oo e S
16. Women  __Woweh _____ W «f_zmév_\___________i____57m_.»_c ______
17. Sheer  Shwep .o Shee 5
18. Were . Weve ______ vieve S
19, Deer .. Qeey ey S .
20. EBaten . ave. odwod T cSuwty |
21. Chtldren  \Mye  chldeen S R
22. Me 5 A T S ~ Saadax -
23. wnom - yowefrend __who o t . Sewanhit
24. Ourselves \yood ______Madwd____________ t  Sewomht
25. Broke

- ——————————— — —
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Qualitatlve Evaluatlon for the Word Usage Subtest of the Towl

1. Dresses  lwxewso o Avedois TS o -
e ' A Al >
B o0 S A —
i - -1 S sdean_ ________ L. ez ___
_é__ﬁfff____-,kkit_________EMEci __________ . _lbL‘ ______
6. cnttaren chideny __childven ¥ _Spelwg
7o beaves ol lenfo o S
(8. Teach b ________I L Y2 2V A1 T A
9. Had  had . IR 71,3 - S—
10. Smallest smallet______. Sepellest o T spedlng
11. Mloe PowR>_________ (OIS YD SO,
12, s ! o ey - — ___Sumenhe
13. Threw  Mheww - Aheew . L
Ef--‘fiif ______ Ve R A
15. Rlse - S - NI S ——-
SO Y. TS wowen ________ T semawhe
17. SheeP shews .. S_\ﬂaipé________:_.._ﬁyuiw ______
16. Were  Wue . ________] Wk T Synfee
19. Deer  degye . _______ deacs S
20. Baten  edion __________ oot~ T Sepavhe
21. cnilaren clldegy - Claldren oo Gpedlng
22. Me RS S, S DL
R S . S
24, Ourselves ool oweslefe ~__spellg
25. Broke — aroke = Sompe¥U

———— - —— - e o e T —— et Y — ==
———————— —— - —— - —— ——— - -
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jualitative Evaluation for the Word Usage Subtest of the Tow!

2o Presees Qsso o _tdwess. B Sehimr
R WA os
e T Grore % Stwaete -
3. Ber & SSIN S E.—JE____________'{'_____S:r“_«:_\.\u% _____
f:ffff------bi‘f‘ ___________ et s %
-fl-fﬁil?iff--@i‘ﬁ _________ 14_‘3_“ _____________ o Stwanoadie .
o teaves  lafe o beads S
2o Teach Shew Shuw_ S
2: Haa ] hod Lan___ T _Sewwnfe____
10. Smallest conllet Shalled 5
1. Mlee | e ] Wl S
2. st LW X A, o spellag
13: Theev Wy - P tsoallv,
14 ece  were et S
P Blse Swme . AU Y Sewanbe
15 Women  wowen _______ women___________ S
17. Sheep . shegs Sheegs S
oo Vere o hdd w2
19. Deer JY o. V-5 2 S . T [
20. Eaten —— —_— - 5 i

fi:fffffff__é\jﬂ____;-_,___Lé_xﬁs__-_:“_-_‘_..____‘:,.._Sm_u.ubp__;-
22. Me o M T~ cudm
2. e who t _.___s.ezawm»___-

24. Qurselves

_______________ hond______aveslf T St

A v e e = —— o ———

e L e  p——
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Qualltative Evaluatlon for the Word Usage Subtest of the Towl

p_liDresoes s L Qresses . L ‘319;.“_':39___
P2 bl dene Fupeht o Y Semgnhe__
_3: Brown Qrown - Wl o Serapte _
A sete Set . U e Ling__
SoBest b ) besh . T Spalling
S ohitaren childon . cldeen S .
_I. Leaves . I l&ay_i,__________j:_______S{slluﬁ .
St - dethe k¥ ol
ooPed ke hed + ____*_hﬁ_p@!lﬁ%_
2o et omallid o swalist e spellig__
1 Mlee &S o S __ S I
2. st . St sit Yo Soadling ___
T e B T Shmaang_
e went o whes BN spellng __
1o Rlee o rmise . Comewp S ] i
18. Women  \Sowan ____ Wamen - S
7. heee Sheep . Shewe S . e
O Nere o Wee . Semantie,
19. Deer deer . deey S .
20 Baten voeste &% o Semanhe
sloonteren eidvn ___Gildeen T Spellag
22 e T mewm Y e semanbic
23, Wmom howe  hewe S S

(28 Ourselves qrsilf ___twelake 7 emanhe

TSR T TR m o s e v eV o et  — o T — - S - — - —— - — —— -
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Qualitatlve Evaluatlion for the Word Usage Subtest of the Towl

L1 0TeSeeS avesesss dress _________ . synfax_____
_fl:Ei?_____iuuufﬁﬁébima____dxﬁl ___________ R Seyveafle
_?:;?f?ff__;3_JDLLQL___1____gIb¢m; _________ Y Seweahe ___
LSt Zek el S o LN spellag____
B dest best LS. =) 1.
f-fi’ﬁffff-‘.ﬁiifl_ﬂ{_‘@_{'ffdﬂ____gllx‘ . SR Somante __
[ Leaves iy k:::_é__________‘:_______3_\1JLU.>_\_____
S: Teach  nleeshole Teeh - Y Semanbi___
2o Hed Seen . Cordef o Suvenhe
12:Emallest desanst _sowalik T _Semanhe
Pl Mee  mewes Moy ses S
2. st fﬁﬂ____b_“____lﬂ: _____________ 't______§£kﬁlﬂbbg_
i?n_ffsffu_-ﬁ]ﬂi_-i _____ :!_\\_a-u_t e __SEwvpwany
1A Nere  sHlb weay T SwanRe
12 Rlee  obthlen T yaw RS
18 Nomen  manbeo 1 Weew _________® Sementi, __
Do Sheer zegr Sheep - T Sumnre
19 Yere wmt o - ] o Semaeh
17. Deer  davs 0 CL A Ss.[_rlt(‘l_l _____
R 2 SR AV ] Toospelng
21. Chilarenoyrgion . Cwlds T Stwdnhe -
g’f;)’f _____ | Mao . o Sewaniy,
2. ¥hom  buethw hao T Samgabe.
22 Qureelves pohe avesdl T _sodlwg

e ————— — —— -
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Jualitatlve Evaiuation for the Word Usage Subtest of the Towl

b xRS deages B .
2. Dla o dw Wisheed S
2:%on Grww Crved t o Sunfoe
st Set St S R
5. Best o best o bhew S
6. Chilaren }\ . chaldi T Semaning
B Y
8 Teach e Shotooeomoooo b spelluiy
e Gotbo . Gld % .
10: Smallest opolist 51\’\_5\_@___________i___.ip.?.—lbmj_..___
BT LRV PN tospellng
ST R 15 S T\ S N
i?;_TTESY____JL.‘_\:!_:: ________ edde T _-Sempnbie
ifl-‘ffff _____ WeY Wwive _.__-l*'____S_P'i_U_\.t‘_ﬁ___,__
15. Rlse r J&.._______%.)_ab_(;______-_____1'____'5_1@&\_\13&(.,_____
16, Women ok . WD oo T____Sewanhy ____
17 SheeP _shep Sheps SR V17 -V S
18. Were Ot . qeok T3 emantic
E?L__?SEE______Glét\...______f_:'ﬁ_o ______________ S
20. Eaten 2% ___ e \g___:_________'::_1_'_3\11&2» _______
2. cnilaren ove _cilviee oo sewaedv.
22 Me Mt S .
23. hom  hew . o 5 . “
24. Ourselves owrsell _ _gwesdles . T __Supkes _____
25. Broke . '
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Gualitative Evaluation for the Word Usage Subtest of the Towl

EE-‘.—.EEEEEE!EEEEEEEEEEEEEE?.EEEEE’EEEEEEEEEiEifififﬁiﬁfﬁ'ﬁ?ﬁ‘iﬁf‘iﬁf
JloPresses  leeo o dvess S
B bl ded . Al S .
_?__?ff‘_‘f__-,-_ﬂ1291\________ cowin__ S
A et St Seet S e
S Best o het Dest S
fl_gﬁf1?55?-__k:df._-_____gl“_\liii’_@ﬂ___________t ______ Sesvanii_
ToLeaves e does ;______J_;;l‘__\j____
8. Teach . teck . iét_xg\o___________f_______'%_p-a_\_‘u.u e
2o B ke hed S
10. Smallest Smallest . Spaallet S e
toMlee  mwee o _mieo S
12. 8 . oy ey S e
18- Theew  dhwew . P o SendEr
14. Were WeVe e S
15: Rlse  vmece . NSty synde
18, Women  wewn ______Wean________ T — 8 ‘z_\_lt_;n:}_ .
EZL_?ESSE____S_\Q& __..____,_5&).%39'3_____-______"'_____.'z\wi’:n_\f ______
18. Were  hewe Sted T Sewonki
17. Deer deers . geers S
20 Beten  lwwa -t Ownik L~ Sewenhe
21 Ontlgren s o Ghdrn T T % Sememba___
zz. Me . Me e S
G Y ). S toospdlian
24; Ourselves gulf  __ hand - T
25. Broke |rpdk Lrws’r S

—— - —— -

R e T I T i S ———
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Oualitative Evaluation for the Word Usage Subtest of the Towl

ﬂ:===t==..==-====================================

i:.?ffffff---p&at_______:lixza._vlé.___________*"_ ______ Syacalic
&b A . ol S N
3. 8rovn  avneae T S
4. Set \J;'g_a% :_:;_O.\' ___________ § __________________
5. Best bust o besk . AN Spelwa _____
S Cnilaren gy chlden T Syufre
_Z__rffff?____\:L-;r_h-__,___lz_ﬁ’-_\f_’:_é_________j.----§£~.b\.@xé1i----
8. Teach 4.\ el T Sewanbe .
9. Had by had S e
10. Smallest o Vit Stolet T opellig
1o Miee  pl\depthe MWL t o Sewmanhe___
flfif-----__!.l%-______-__[_C\_‘f. _____________ R
13. Threw TG MNvow S .
if;_‘:.lf.r.f__.._-_\_tu_.‘{ _______ | _\*L‘i;lt________,___j _____ 3 i’.D’l.L?.V.\Eé-____
19 Rise  ommwpoo Y02 S .
16. Women o __J__ | Woen S e S
17. Sheep  _sheepooo_ Shwopld T Syabx
18. Were _Whve ________ S T Sy
19. Deer desys .. LA 2 S S
20. EBaten . ate ________®oYep __________ T S.lf_lfl_tié ______
21. Children L ¢ cwildven T _Sewanbe ___
22: Me e .. M S .
28. Whom hew ¥ *“xa_vo ___________ o Syé.d'ﬁ_k& ______
24 Ourselves pro Gl pwewd ~ __ Setankio
25. Broke | hwasT________ SPATALY, S V114 A
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Gualitative Evaluation for the Word Usage Subtest of the Tow!

1o Dresses- dvess . e __ S
_f.._?ic_i_____-d@l\é _________ Ci o .S
_?_“?ESSE ______ o QQJUE_________uj:_:__*_§:BsDLuk___
8. Set ] k WA oo Cew . N S ’gl\_\-_lg _____
e best o bed % T
6. Children | || child 4,

'5";;;;;""]:_':-""“"];; _____________ <
8 Teach telw o Tanch o h o syndex
e Red ) wWas___ X Semawhe____
10. Smallest smle¢ . ST LIS S S F“‘-“-“-Ej _____
11. Mlee MuuSe______ I - S
f..fif ______ + U’,ﬂ) __________ o ] L Stwmnabe
3. Theew Wt Pheoses ~ _Swihoo
L Nere vl SR 'L 11%5 S S S, cynlox _____
1. Rise Vww_._______(ome t o Semande
18, Yomen  Wowan Woman______ S
7o Sheer  sheep o __ sheen ________ R
8. Were T . beve .. Yo _Sewadwtic ___
17. Deer  _dewec dees . T Syntox_ _____
20. Baten ollektbe [ S e
21 ontvaren ol gl - cekmlden o F Swster
22 . Mo o Tws Sewde o Sewabe
£3. Whem | we e SO Sewnenbe ___
24, Ourselves ovesllel ____waed = Sewewbi
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L. Dresses  dvesve . Qesee — sydee
E_-?f _______ { RS TH SL AR Adone .- VL W 4. S
8. Grown Jf’v‘ WooT ‘6 TUN oo .1______“}_"_’:".:_&-2_ ______
4. Per Set oSt . S !
S. Best bew oot s
6. Children bl o thlden Q- V.
7. Leaves v .. Leves. . i;____..srl’_l\_.llﬂ_ ______
8. Teach .| et D
9. Had Codwb o T = Semonbie .
to. smallest swallst ___Swallet _______ S . ——
ff--’_’f‘_’f_____YlmszLL_______Dzu:%_-_________j'______Siflﬂn,zt_ ______
12 8t loey .. dowo toSpellug
13. Threw  \\ oo Hwew T Swrinw
14. Were Wi veent Lt svatox
e T e e s s mEE e 1

15. Rise  cowmewp_______] YIS > S
L e _Wowan Wormin _________ sl
17 Sh“f___,slws,p _________ élﬂ_é.qn______--___s_ _________________
18. Were bhall = 7 X\ v SR
19. Deer Yhvee . leov T _Swwanbe
20. Baten ot oYe o X___S sa_\\_u_ud. ,,,,,
EL-?TH?EEE-.CLHL&\. ______ o) \m\ﬂ\;m_____--i:.__.%?g_\\_lmd_______
22. Me We o MS — ____$.qx 1S
f?__‘f]’_\?l‘f ______ \' 10_“_" __________ \.{\.'3.5’}’. ____________ %__: ______ : _______
24. Ourselves grpglys e\ T Syntox____
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1. Dresses vebey . dvesses - S .
2 he L dd Qed . S
3 Srovn o aven . Growd_ o TSt
(4. Set sk sed o S e
5oBest et Voot S e
6. CnlldTen Cuhoy . hildesea o o Spellan
7o teaves leves TP b Stellag o
8. Teach  tech .. feach . fospeling
7. Had ] hod o hed S .
10. smallest cyflestd _____ §L:m1\l&5l___-______,j'____.5_\1%\..\\_?1%. _____
t1. Mice e e S e
tz. 81t . S e S S S
18. Threv  tvw ... Floswild T Swwsenle
14. Were sl . B2 S e
f;ff’f_-_tem_u? __________ S e S . N
16. Women wiewen oo Wimen S
17. Sheep  Sloop . Sheep LA -
18. Were @ — - Wt T SewanM
19. Beer ey - oot oS e
20. Baten ~— eeXen__________C o S
21. Childcen chigoven ARG L — . seelng
22 Me . ME e 1N 1. S
;{:ﬁ‘_"_’f _____ how o0 whe o T8 spllag
%f:-?‘ii?fl!ffm_s_b_\ G QeSS . Y seellmg

25. Broke devst \navsi -+ _'_')'_Q.&\\\;w-'
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Toresses e .  Smasb
_?L-E’f_-____l‘,w_wi“lfhaj. ______ ﬂ\f.}_ ____________ U ST SO S
flfi?ff-___EL‘S-__-______..%LQV;J‘ ____________ S le
A s Sty e 2 S Yo__..2 -;L_\X‘_tig.-__,
5. Best et .. - T — .
6. ohildren wn - e, X Stawealic
7. Leaves  hivy - | P S
f;_'fff‘_"l____bglx;______-_-}_u)r,\f,___._______ﬁ_‘: _____ ST O
9. Had | od o tedek .l ¥ spellng
1o, smallest boo o Sl - Y Sl
11. Mice ey _______ et Y suwewhe .
i?;fii-____.\_\d____-____,_L@g» ______________ S e
13, Theew © 2o Mo eoeeo- I
14. wece _\31lﬁ______,__\m‘x______,_______:’r.___.'s_a_\mum__
e — SO
16. Women  Noewy o—-o-o- — e — __Sewanti___
17, SheeP  Napooooeoens T S — ok Semante
18. Were o _____.-.0 T s M. 2104 S
19. Deet  sonding .- Meer o Sgwasmie
20. Baten  (hipgooooo S S S—
21. Children hoowt . el SemawRe
%%-L_'ff _______ MES e W oo m b5 s Fz,\hn%___
??;_‘f‘i‘i'i‘-___S_\zt_g____-__-__\_f\',oyd________________J:____ie,.\zxgw_*_ue__
2a. oueselves oM\ avesl v Stmenhy__
25.
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STAGES:

1. Pre-writing
Conference
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Appendix X

CHECKLIST FOR PRDCESS APPROACH

WEEK 1 WEEK 2 WEEK 3

WEEK 4

WEEK 5

2. Composing

3. Printing
A Draft

4. Editing
Conference

5. Revision
and
Proofreading

6. Printing
final
copy.

7. Illustrating

8. Provide an
Audience

STRATEGIES:

1. Half Sheets

2. Main Idea
Rule

3. C.G.P.S.

4. Hammill,
Bartel %
Bunch




