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ABSTRACT

Doma J, Ewing

The effect of a word processing program on secondary students with mild learning
disabilities in essay composition as compared with essays produced using paper and pencil

1997
Dr. 5. Jay Kuder
Speoial Education

This study was conducted to investigate the effects of computer hased word processing
versus paper and pencil in essay composiion. This stedy used a repeated measure and an
alternating treatment desion 1o compare student perfoimanss in Constyuctng essays uader
two experimental conditions a ) using a computer based word processor and b ) using
paper and pencil. Analysis of errar rate and measure for each student indicated varied
improvements under the computer condition for composition length, length of sentences,
gramimatically correct sentences, paragraph development, content arca, composing time,
misspellings, and grammatical errors. Participants included twesty-five secondary
students with mild learning disabilities.

The study participants compased three computer seperated essays along with theee
e551y5 Written using paper and pencll aver a four manth period using an alternating
ireatment. These same participants were part of a pretreatment information gathering
session for each essay composed.

The resilts are enconrraging with impraovement ocenrring in spevific areas These
efforts represent encouragement to teachers and administrators to utilize instruction in
computer usage and compuier iechnology to its illest potential regarding populations

with mild learning disahilities



MINI-ABSTRACT

Donna j. Ewing

The effect of a word processing program on secondary students with mild learning
disabilities in essay composition as compared with essays produced using paper and pencil

1997
Dr. §. Jay Kuder

Special Education

This study investigated the effects of computer based word processing versus paper
and pencil in essay composition for secondary students with learning disabilties. Repeated
measure and an altemating treatment design were combined in this intervention. Results

supperted the utilization of computer technology to enhance essay writing skills amaong

the test population,
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CHAPTER 1

BACKGROINTY

Michael, an eighth-grade stndent with a mild leaming disability, enjovs talking
about his ntarests i a coherent and structured method in the clessroom. However, on
handwritten essava, Michael's compasition sryle and rechnique sre often so nmsal
that he cannot read what he has written. Consequently, Michael is extremely reluctant
b0 write an essay. Upen moving ow sinall Language Arts Resoumos Room ¢lzss mio
the computer lab at mid-semester tq make room for 2 larger Heslth class, Michael
begged to utlize the computer for writing assignments. When asked how computers
were belplul to him, Michael responded, "You can move whole seriences arcund a lot
eagier. H you hadd write a roush dradl, you bave 1o draw all these arrows and you're
getting dizzy, so it's much easier ¢n the computer, begause vou jus: ergse it and i
looks nice and peat."

Any parept or aiyone who teaches children with learnming disabilities (LIY), similar
te Michael, must vahie and admire their uniqueness, their coping sirateges, and ther
ability to keep trying although they believe they will not prevail, ve:, there are
corunonalties that emerge to form a composite picture of these students. That portrait
depicts & child exuding a low confidence level awkwardly grasping a pencil and a
much-used eraser attempting to filfill an agsionment by writing words ot a paper.

As educators and concerned parents, we must ask ourselves why it is important to
contimially frustrate these LI students by recudring them to compose an essay which
is structured, coherent and productive. The answer perhnps ig relative to the hiph-tech
competitive world in which we live. It would be a disservice to miidly LD students
net 0 prepare them for the job market or even for the possibility of being prepared for
eduzcation at the collegiate level by requiring then to express thelr thoughts thiough
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written words. it is essential in a world utilizing the Internet and orher computer
enhanced {ools to communicate for business purposes, as well as, personal usage that
these LI} secondary students have the skills necessary to function in today's high-rech
world.

If the writing process is a necessity, how are we able to alleviaie the igh
frustration level of the meldly LD stodent? We as educators must add formative
"touch-up" brush strokes to the LI} portrait  Perhaps a formative stroke would
include the use of word processing within the writing process. As the LD student
Michael alluded to, word processing ims three key qualitative leatures that may afiect
the way students produce writing assignments A primary qualicative feature is the
ability to produce a neat, printed copy that aftects students' perception of the quality of
their wrtting and can increase motivation. A secondary qualitative feature is the
editing power that makes Gequent revision possible without tedious recopying. This
capability malces it feasible ta reach writing a8 a process invalving repeated drafls. A
word processing program frees students to concentrate on content first and revise for
organization, style and mechanics at a later time. The tertiary qualitative feature
enables LD students to wark by typing rather then handwriting which nor only
produces beiter looking copy but makes the process easier for those with poor
handwriting, The support provided by computers and word processing programs may
be especially beneficial for LD stadents, who often find wiiting fustraling,

Students with a leaming disability do perform less well than ther peers on a varlety
of witten language tasks (Englert, Raphael, Anderson, Gregg, & Anthony, 1989;
Graham, Harris, MacArthur, & Schwartz, 19913 A quandary remains relative to the
guanitalive measures comparing the handwritten essay to the word processing

penerated easay,



CTATEMENT OF RESEARCH PROBLEM
Will secondary studenis who are mildly learning disabled enhance their essay

writing skills by using a word processing program as compared to their use of pencil

and paper? Will these same students prefer the usage of the computer over pencil and

paper?

HYROTHESIS

Mildly learning disabled secondary students utilizing a word progessing program
will enhance their essay writing skills by increasing composttion length, length of
sentences, grammatically correct sentences, paragraph development and content area
while decreasing composing time, misspellings and grammarical errors m COMPArison

with essays written using paper and pencil.

TERMINOLOGY

leamning disahled - as defined in Federal Public Law 94-142, means a disorder in
one or more of the basic psychological processes involved in understanding or
1 using language spoken or written, which may manifest itself In an imperfect
ability to listen, think, speak, read, write, spell, or do mathematical calculations.
The term includes such conditions as perceptial handicaps, brain injury, tninimal
bram dysfunction, dyslexia, and developmental aphasia. The term does not
inchide children who have leamning problems which are primarily the result of
visual, bearing, or motor handicaps, of mental retardation, of emotional
disturbance, or of environmental, cultural, or economic disadvantage

(ID.E.A_, 1990).

word processing program - definition identifies the program as a writing tool used



to create any type of document to facilitate communication. The program allows
you to organize, polish, and print in a simplistic manper the document which you

have created. (Microsoft Windows 935, Microsoft Corporation, Redmond,
Washington, 1995),

— 5  STUL

The study will explore and determine if a mildly LD student caa improve their
essav writing skills by the utilization of a word processing progrant. To accomplish
the purpese of the study, twenty-five mildly learning disabled secondary students will
write three essays utilizing a word processing program, along with three essays using
paper and pencil. The word processor produced essays will be compared with the
paper and pencil wiitten essays for each individual student. The following quanitative
measures will be used in the comparison process: composition length. number of
grammatically correct sentences, gramunatical errors, composing time, misspellings,
length of sentences, paragraph development and content. In addition to quanitative
measures, the LD student will indicate a preference to computer generated essays or
handwritten essays.

The results of this study will serve as an indicator to teachers concerning the
technical enhancement of the classroom, along with indicating the best method for LD
students to productively write. Administrators would be interested iz the results
regarding the productive use of expending large portions of their budgets to
computerize the classroom utilized by LD students.

Beyond the realm of education, the results may also be used within the framework
of corporate America. As a newly graduated LD student, there is possibly a greater
chance for employment within the computer enhanced offices of both large

corporations and smaller businesses. Companies may be able to change employment

4.



entrance assessment requirements which could possibly aid in the cmplovability of the
1.1} mdividual. In essence, the word processing apparaius may acmally level the

playing field for the mildly LD population in the world of corporare America.

OVERVIEW

Prior to the mmplementation of the project, the LD student will be given instruction
on the utihzation of the word processing program, Windows 93, along with essay
wiiting mstruction.

. Chapter two provides information derived from previous studies regarding the
computars impact on the writing skills of students. Chapter three describes in detail
the design of the study. Chapter four will discuss the results derived from the
rmplementation of the study. Chapter five will present a discussion of the results
reported within Chapter four.



CHAPTER I

A major educational goal for students with mild learning disabilities is to heip them
benefit from experience in a varety of environments. Special educators have access to
2 number of powerfiz! tools to assist them in accomplishing this goeal. It is essential to
implernent differing environments such as the computer writing 1ab in the realm of
writing and cowposition for multiple reasons. First, students with LD perform less
well than their peers on a variety of written language tasks {Graham, Harris,
MacArthur & Schwartz, 1991). They often have difficulty with the phvsical demands
and conventions of writing and with fluent production of sentences. Many students
with LD have difficulty coordinating complex cognitive processes necessary for essay
writing. In reviewing literature, it was interesting to note the following in regard to

cogritive processes regarding writing presented by MacArthur (1990):

The dictated stories of primary-grade children are superior to then written
stories {King & Rentel, 1981) but by the fifth or sixth orade, dictated
compositions, although longer, are not qualitatively better than handwritten
ones (Hidi & Hildyard, 1983} In contrast, the dictated composttions of
secondary students with LD have been reported to be substantially longer and
qualitatively superior to their compaositions written via handwriting (Graham,
1290, MacArthur & Graham, 1987).

The dictation studies suggest thar these cognitive difficulties interfere with the overall
camposing process. This imerference may take a number of forms such as students
avoiding the use of words they cannat spell. This leads us to the next purpose for
multiple environments such as the comptrter writing lab_

A secondary reason for multiple environment exposure is directly related to
transcription processes. Writing concerns involve the diffculties students with LD
have involving transcription processes -spelling, capitalization, punctuation, and usage

are well documented (Graham, Harris, MacArthur & Schwartz, 1991). Frrors
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involved in the transeription processes may involve cumbersome revisions utilizing the
conventional method of writing. This leads to a third agpect of the need for multiple
environments,

A tertiary reason for multi-environmental exposure deals with the revision aspect of
essay writing, Writers with neurological deficiency are also weak in planning,
transfating and revising a piece of writing (Berninger, Mizokawa & Bragg, 1991). The
arcas of planning, transtating and revising are imperative to the writing process. As
purported in the previous literature, the students with LD seem to be facking in
nurterous areas of the wiiting process.

How can special educators assist these students with LD in repard to a different
environment in order to benefit them in the writing realm? The answer perhaps lies in
word processing computer technology available today. Briefly put interaction with
the computer in the writing process and the use of the computer as 2 writing tool are
effective, positive, and beneficial components i a writing program for learning
disahled adolescents (Fais & Wanderman, 1987).

In non-disabled populations, recent meta-analysis found that uss of word
processing in writing instruction programs had a positive, though relatively modest,
impact on students' writing (Bangert & Drowns, 1993). Research by Cochran-Smith
(1991) found in a non-disabled population conclusions stating that students have
posilive attitudes toward word processing but that the impact of the computer on the
quality of students' writings and writing processes depends on teachers' strategies for
using word processing and on the social orpanization of the classroom.

What makes writing with a computer different? Fais & Wanderman {1987) note

the following:

Simply put, writing with any computer radically changes th: writing process in
that it separates composing from printing, No longer does 2 mistake mean a

7.



re-write. INo longer does n paragraph out of place mean a re-write. Wo more
white out. No more illegible handwriting, No more worry about the most
mundang part of the writing process, the physical act of aetting the words onto
the prper Now the student can worry about maore important dhines, like what
they are trying to say. The computer is & prosthetic writing toal for learmng
cizabled students in that it helps compensate for a great number of their
weaknesses. We believe thar we can make betier wiiters out of cur students
by showmng them that computers will nive them the power to write greater
quantities and to leamn about writing from their own experence.

[t seems very convineing that computer wiilization used to 838t wiiting activities
for both the non-disabled populations and the LD population appear to be
phenomenally beneticial. Tt also appears 0 be the answer for remediating the
problens students with LD have in regard to the witing process. Can the word
processing computers effectively assist the students with LD in the cssay writing
process? ls the computer 2 special edueator's magic environment which can help
students increase copnitive writing functions along with kessening the errors in repnrd
Lo transcription processing and revision functions? Does the usage ol a word
processing program inerease 4 student’s propensity to imprave his wiiting skills
campared with the converttional papér and pencil method? Will ward processing
programs help students with mild learning digabilities write materin! equal to the non-
disabled population?

In order to respond ta the above inguings in a coherent manner, this review of the
current literature will focus on the following topics: definition of the parameters of
cisay wIlling, natations on the prerequisites for word processing usage, citations of
the advantages of computer usage it repard to students with .12, citations of the
disadvantages of computer usage, and finally, a preview of the literature i regard to
each of the measures which this proposed stidy encompasses. The current lirecatire
offers no definitive conclusion, but it does have some very interesting observations.

These observations will be discussed in the remainder of Chapter two.



What is the importance of essay writing for students with mild learning disobilities?
Individuals with mild learning digabilihes will be required to write in a coherent
roanner in a number of disciplines throughout their fives, Wiiting is a function of daily

living, Students with mild learming disabilities are, in large mimbers, included i
mainstreamed ¢iassrooms often without adequate Instructiona! support, 1t is ¢ssential
for this student to be able to write an cssay in a cohesive manner. Many applications
in the hiphly competitive job market and at the collepiate lovel revuire students to
compose coherent eazays (Fais & Wanderman, 1987).

Just what are the factars which make an essay coherent? What are the elements
of & successfully written essay? What does is rake to compose a successful essay in
the eyes of academia? Flower and Iayes {198%) from the Center for the Study of
Writing answer our inquitics utilizing the cognitive process theorv of watting. The
theory holds that writing is a complex mwental act, difficult to accomplish, to learn, aod

to analyze. Bricily stated, the tenets of the theory are:

Writing is an act of the mind (Flowers & Hayes, 1989), A eritical
distinguishing fearuce of wiiting is that it is a cognitive act, in wiich one writer
draws upan the exigencics of the situation, the writer's own expericnces and
beliefs, the expectations of the wiiter's group and culture, and the resources
available o the writer to make & porposeful, verbal statement.

Writing is 4 decision making process (Flowers & Hayes, 1989). Writers make
important choices as (hey write to zcoomplish their purposes. They decide if
and when 1o write at all, they choose to address ceriair istues, problems, and
audiences; they decide on appropriate tone, and wording, 2nd voice, In this
wity, wiiling can be seen as an important and complex "problem” which a
writer addresses by choices he or she makes. These choices are guided by
writers’ own knowledge and purposes.

A number of critical factors can impact on the decisions a writer makes in the
course of writing. Wiiting does not happen in a vacuum. "Writers' eultural
social, and physical environments shape writing in important ways. Among the
cnvironmental factors shaping writing is the technology writers have available,



Witing can--although it may not always--be a way to form new conceptual
knowledge., One of the reasons why educators are interested in writing ig that
very often writing involves the kind of complex thinking and conceptual
formulation that leads to discovery, new insights, and conceptual learning,

These tengts of 4 cogoitive process theory of writing should be utilized in asseasing
the effects of word processing i the essay writing process. Since writing, according
io the theory, is a multi-faceted action involving a high level cogritive function along
with 4 decision making process, the word processing programs on computers seem to
be an answer to the dilemma (Wheeler, 1985). Tt seems clear that students produced
mare sophisticated writing and grezter quantities of it for two reasons: firgt, the
compuler utilizes spell checks and grammar ¢hecks which allows rhe students with 1.5
e eoncentrale on the cognitive processes of writing and second, it separates writing
from hard copy, making a distinction between the process of cregrion and the tangible
result (Fais & Wanderman, 1987), Computers are actually flexiblz writing toals that
can enhance writing processes in many ways {(MacArihur, 1996),

While word processing provides new possibilitics for essay writing, it also presents
some new concerns, With word processing is it necessaty (o provide students with
prerequisite activities which enables them to fumction within the computer
environmeni?

Are prerequisites necessary regarding word processing?

Typing skills seem a paramount niecessily when considering werd processing
programs, However, surprisingly, there are mized results and opinions accarding 1o
the previewed hiterature: for students with LD Fais and Wanderman (1987) noted
keyboarding sidils as an essential prerequisite to using the computir as a writing tool is
sometimes considered controversial. They noted that stadents, particularly those who
had not exhibited handwiriting problems, were frustrated by the ot that their slow

keyboarding kept their finpers {iom keeping up with their thoughts, For the great
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majority of students included within their study, kevboarding was found to be a non-
issue. The benefits of not having to wnite and again, of seeing their thoughts in legible
form far outweighed any inifial frustration, or perhaps more accurately put, dispelled it
altogether.

MacArthur (1996) describes the process best by stating that typing is substantially
different from handwriting. Typing is probably inherently easier than handwriting,
especially for students with handwriting problems. On the other hand, typing can also
e a barrier, as it is not a standard part of curricula.

In regard to keyboarding skills, MacArthur and Schneiderman (1986) reported that
students must develop some minimal proficiency at typing and must learn to use basic
editing commands. Jacobi (1986) reported on the frustrations mvolved in typing and
the imitizl chfficuliies of students mastering the word processor contmands.

Kane {1993) found thet most students were able to use the word processing
commands after some practice and that lack of typing skill did not block students from
successful wnting experiences although both editing commands and typiug caused
frustration.

A second concern in regard to prerequisites for computer usage invoives the
difficulties involved in acquiring and remembering the basic operation procedures of a
word processing program. There are two general recommendations; {a) to provide
wistruction that gives students a clear conceptual model of the overall organization of
the word processing program and (b) ta provide direct instruction end structured
practice on points of difficulty (MacArthur & Schneiderman, 1986). Fais ¢t al., (1987)

siated a few problems:

Oue has to know the commands in order to type them. “This involves
memorization of letters, words, or phrases.

-11-



One has to spell the commands correctly for the computer to execute them.
‘This also involves memorization, Many of the commands are contractions
which are not always phonetic in nature and therefore, hard to memorize.

The syntax of the command strecture in many operating systems is not
intuitive.

In order to mitigate these problems, intense instruction followed by practice seemed to
alleviate many difficulties with the learning disabled.

MacArthur (1996) stated that the challenge for special educaters is twofold: First,
existing research on word processing makes it clear that simply providing technology
to teachers and students will not result in improvements in students' writing.  Effective
instructional methods must be developed that make use of the power provided by
these tools to enhance the writing of students with LD. Second, rzsearch on
computers and wnting has been limited primarily to studies of effects of basic word
processing. Investigations should invoive a range of technological tools to support
instructional writing in word processing,

A concurting opittion 1$ given by Sills (1995) which states that the: proper degree of
wstruction will aid the writing process winle adjusting the nature of the students'
participation through graduated assistance. However, Englert et al.(1991), noted that
recent research demonstrates that instructional programs provide (a) a supportive
social context for writing in the classroom, (b} meaningful writing tasks, and (c)
instruction in writing processes that can improve the writing achievement of students
with LI,

It seems that instruction in a number of realms can be nothing short of an asset in
working with word processing programs. The necessity of that instruction on the
other hand is a highty debatable topic. The reviewed literature 2lso implicated

anmerous advantages for the utilization of word processing in the writing process,
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What are some of the advantages relating to computer usege?

There are numerous advantages to utilizing computers ir the writing processes of
sdents with learning disabilities. An interesting and often forgotian aspect is noted
by Jacobi (1986) regarding the novelty of using the computer and that it is a significant
factor ir: itself, with 1deas being speedily entered onto the computer screen, This
process eliminates much of the restlessness and boredom that build while waiting for
the words to be placed on paper with accuracy.

Jacobi seems to actnally have her finger on the pulse of the vounper generation and
their desire to constantly be stimufated or enteriained which is common knowledgs to
anmyone who has comtact with numerous members of school age children. The
computer could possibly intercede with the boredom aspect of writing, Jacobi's
observations are basically qualitative in nature.

Arother gualitative premise involves the preference of wiilizing computers.
Langone (1995) in a study of the effects of computer based word processing versus
paper and pencil activities on paragraph writing noted while querying research
participants on a preference for computer utilization. He stated that it is interesting to
note that at the conclusion of his study alf participants were asked whether they
preferred composing on the computer or writing with paper and penc. All
participants expressed a preference for using the computer, even tha student who
performed noticeably better using the more traditional approack. Similady, at the
conctusion of the study the general education teachers in whose classes the
participants were mainstreamed expressed more satisfaction over the work the
students completed on the computer versus their paragraphs written on paper, The
teachers’ maitt reason was the ease of reading the printed paragraplis compared to the

handwritten versions.
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MacArthur (1996) takes a differing tack in regard to advantages of computers in
the writing process. This tack involves a perceptible impact of compurers. He states
that computers can support the basic skill of being able ta produce legible text with
correct mechanics, as well a5 the more complex cognitive processes of planning,
writing, and revising text and the social processes of collaberation and communication
with an audience.

In collaboration with the comtmmication aspecis, MacArtiur (1996) also states the
advantage of having word prediction. Word prediction was origirally developed for
ndividuals with physical disabilities to reduce the number of keystrokes reguired 1o
type words and sentences. However, it may have potential for staderts with serious
problems with spetling, punctuation, and syntax, as well.

It seems that removing the stress of overcoming some of the obstacles of
canventional writing, (ie. paper and pencil productions) such as spell checks, grammar
checks and word prediction programs that students may be more receptive to
suggestive requests by instructors. Students are open to suggestions for improvement
when revision can be accomplished with such ease (Jacobi, 1986). Wheeler {1983)
suggests that students be gradually encouraped to take on greater responsibility for
assessing problems in their own compositions when using waord processing,

A tangible aspect of computers involves the viewing of the seresn itself, The
visihility of the text on the screen enables teachers to more casily ohserve students’
writing processes and intervene when appropriate (Moroceo & Neuman, 1986). This
could benefit both the student by immediate revision possibilities and also aid the
instructor by itnmediate remediation of a problem.

In a summary, MacArthur (1996) succinctly notes four capabilities of word

ProCEessors:
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1. The editmg features of the word processor allows writers to make frequent
revisions without tedious recopying Consequently, writers may make more
revisions, and it is possible that this ease of revision will encourage students to
concentrate on ¢ontent while writing a first draft and edit for mechanics later
{Daiute, 1986)

2. Word processars give students the power to produce neat, printed work
and to correct error without messy erasues.

3. A feature of word processors that is mentioned less often-is the visibility of
the text on screen (MacArthur, 1988). This visibility, together with the use of
typing rather than handwriting can facilitate collaborative veriting among peers
and scaffolded interactions between tezcher and student. Peers can work
together, sharing responsibility for generating ideas, typing, and revising in
flextble ways, as both partners can see and read the text casily. Typing does
not Wentify separate contributions as much as handwritien text (Diaute, 1986).

4. Typmg is subsiantially different from handwriting,

The plethora of examples regarding the advantages of computers for students with LD
seems to be substantial. However, a growing mumber of writing support tools are
available that go beyond word processing,

One future potential s multimedia software used to enhance writing processes.
Multimedia includes programs that integrates drawing tools with writing, as well as,
programs that include video and sound. This is just begimming to be explored as new
software tools are developed. Although multimedia can also serve as 4 new means of
publication and help to compensate for weak basic skills, it has the potential to
promate the generation of ideas and provide background knowiedge for planning.

Ancther important vista on the horizon of future computer usags involves a
movement i the computer industry. Ustng personal computers is still relatively
complex, and using most types of personal computers involves the precise use of either
the English language or a syntactical form determined by the manufacturer. Thereis a

moverment in the computer industry, however, toward more visual as well as other
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non-verbal computer interfaces, making the use of computers less dependent on
writien language (Fais & Wanderman, 1987}

In previgwing the literature regarding the numerous advantages of computer
usage, we discovered a wide range of advantapes from a reprieve of boredom to the
Tuturistic potential of 2 non-verbal interface Tt seema only fair the disadvantages be
presented i the sarme manner.

What are some of the disadvantages of computer usage?

There seem to be numerons concerns regarding disadvantages of computer usage
among the LD population. Tais and Wanderman (1987) ¢rie # pres: concern where
adalescents with LI are involved with the use of spelling checker programs. A
spelling checker has features that make i1 an advantage for some students and a
disadvantage for others. Tt would seem obvigus that, for students for whom spelling is
difficult at best, a spelling checker pragram would be an essentizl 100!, However, in
the course of using such programs for students with LI several things became
apparent. First of all, the program bad to be fairty good at coming up with "guesses”
for alternatives to misspelled words  Students with LD fir more often than non-
learning disabled poor spellers make mistakees on the first letter(s) of words, if'a
spelling checker "guesses” an the basis of frst letters alone, the student will be
frugtrated by the inability of the program to give him or her any alternatives to the
word it has flagped a8 wrong. The implications are thar a sopligticated program is
required for students wirh .1,

Fais & Wanderman's (1987) second reason for the disadvantage of speil checkers
states that baving a spelling checker flag as misspelled a farge number of words in a
piece of writing can pencrate a sense of failure as debilitating as the learning disability
1isel, especially, coming on the heels of the excitement and hope created by working,

on the eomputer,
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A third disadvaniage i3 that spellng checkers are nat amniscient. Even where the
program is capable of coming up with aliernatives for the misspell=d word, # is stili the
student who fnust determine which, if any, of the alterpatives is correct. Spelling
checkers cannot be a simple replacement for the remediation of basic spelling skills;
ihe student needs to have those skillg in place in at least a receptivie sensa ta be able o
utilize the power of a speliing checker.

The speli checker's lunitations also pertain to the identification of misspelling,
Spelling checkers flpg proper nouns and special terms as errars, along with the Gailure
1 tlag nnsspelled words thar are other words correctly spefied incinding homonyms
(MacArtinr, 1996). In essence, 4 helpfil tool to the non-disabled population such as
the spell checker may become a cumbersome, frustrating, non-functional device to
students with LI} This may also be true for a closely related tool inown as the
eramunsr check,

Grammar and style checking software poes beyond spelling to check syntax,
sentence structure, pundtuation and capitalization, and algo writing style. In the
literature previewed, ressarchers seem to disagree on whether the advice they provide
i8 helpful. In any case, they appear o be of mited value for poor readers
(MacArthur, 1996). Unfortunately, the prammar checker does not appear to be
successfil af identifying eriors in the writing of smdenrs with or without LD
(MacAsthur, 1994). In my own expericics in a computer lab surrondsd by students
with LD, it was noted that the sophistication of the Rishwrite system was too
overwhelming for the students. They did not understand the parts of speech that the
Rightwriie system referred to nor did they grasp the concept of rur-on sentences. It
was very time consuming and difficult to degipher the Rightwrite comrections 1o

stedents with 1.0,

-17-



In a mixture of concerns regarding computer usage of students with LI a brief
summation of a research article by MacArthur and Schneiderman (1986) raised the

following disadvantapes:

The students used the "hunt and peck” technique with cne or rwao fingers,
Typing speed ranged from two to four words. This led to ermor of spacine and
the insertion of additional spaces.

Students had Lttle difficulty moving the cursor, However, inefficient cursar
mavement wag quite common; students frequently used the lef: and night
arrows to move through several lines of text rather rthan using the up and down
AITOWS.

students had trouble understanding that saving a new version under the same
ngme would erase the old version, When told this, their first response was
always 10 use a new name 5o they wonldn't lose anything.

Moving text or ¢ven single sentences seemed 10 be 2 difficult task the students.
Two general problems were encountered: rememberng and following the
steps of the procedure and positioning the eursor correstly for the insertion.

MacArthur and Schneiderman seem to focus on the coordination and memary aspects
of utilizing a ecomputer along with the inefficiency that it produced. According to their
study, it appears that students with LD are greatly lacking in these particular realms.
Thig ig & definite disadvantage for these students and may be a hindrance to computer
usage

The previous presented disadvantages may perhaps be remediated with practice and
repetition, however, let ua delve mito an aspect of the literature which cannot be
remediated, This deals with instruction and computers. Wheeler (1985) noted that
withoul proper teaching, ingxperienced writers do not improve their writing by using a
word provessor. The teacher mnst emphasize the process of wriring for the student to
imprave Tagtics would include brainstorming, focusing on 2 topic, and organizing

ideas into an outline or igsue ree.

-1%-



Wheelers indings concur with informanon derived from a study by Englert et al,
(1991} m winch the research demonstrates that instructional programs that provide
supportive social context for writing in the classroom along with meaningful writing
tasks and instruction in writing processes can unprove the writing achievement of
strdents with LD,

The presented hterature which supports strong instructional implications regarding
research get support from various other research. Instruction in revigion m
combination with word processing can significantly increase the amount and qualty of
revision by students with LD (Stoddard & MacArthur, 1993). It is important to point
out that instruction i3 also an integral part of the conventional method of essay writing.
In essence, we need to ask how imporiant is it to spend scarce educarion dallars on
equiprnent which seems to be outdated at 4 very fast rate if na signifieent improvement
is noted.

An argument for saving those education dollars is made by MacArthur and Graham
{1287) who found no differences in the number or type of revisions such students
made vsing paper and pencil compared (o using word processing  Furthermore, the
final drafts of papers written on a word processor did not differ from those wrirten by
tiand on any of the measures used in the study.

Langone m a 1995 study agreed with the points made by MacArhur and Graham.
Langone noted that tus results indicated that there was modest individual differences in
the writing samples thar ¢could be atiributed to either the word processing method of
the more traditional paper and pencil activities. Although some individual differences
n performance based on condition were noted, these differences ware small and would
nol support one approach over the other; both formats seemned offective.

A eongem dealing with the physical health of siudents is brought to light by
Raskind and Higging (1993). They mention the considerable debate about the gafety
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of the electromagnetic fields (EMFs) emitted by personal computers. They noted
several studies suggesting the EMFs may adversely affect a person’s biochemistry and
circulatory processes and even place individuals at a greater risk for developing
cancer. The potential for this concern should be mentioned, although the specific
documentation for these studies was not available at the sources which were utilized,

A final focus on possible disadvantages of computer usage for children with LD
focuses on literature which intrigued my sense of moratity, This particular piece of
literature embraced a topic which seemed quite foreign to the research realm which 1
had encountered. The article by Raskind and Higgins (1995) deals with ethics,
technological advances and the learning disabled. The article Jooks at three specific
ethicat issues: beneficence which is acting in a manner that benefits others, justice
which 15 treating 2 person to what is fair, due or owed, and antonomy which is free or
mdependent of the controlling forces of others. It is also noted that technology is an
aill encompassing term that is not specific to computerization but does encircle the
prospects of computers and word processors.

Exactly how does beneficence relate to technology? Rasking and Higgins (1995)
state that aithough some researchers have focused on the potential effests of
computers on thinking and reasoning ability, research has failed to show significant
gains. Thus the widespread hopes for educational uses of the computer remain to be
realized, They further reiterate that to ensure that specific technologies and
technological approaches are in accord with the pringiple of beneficence, it is
mperative that their implementation, be based on sound educationz! models and valid
research, rather than on the fact that they are intriguing or fashionable. This seems to
be logical advice.

How is the second ethical premise justice related to technology? Raskind and

Higgins (1925) found that there are two components of technology access for
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individuals with LD: (a) availability of technologies and (b) operational access. They
noted that specific learning disabilities may restrict access to certair technologies. For
example, problems with visual-motor operations may make the use of 2 computer
keyboard or mouse difficult for a student with 1.1 in the classroom or an employee
with LD in the workplace. Memory difficulties may affect an individual's ahility to
cary oul a series of operational commands using icons or on the keyboard. Reading
difficulties may inhibit access to the *help” and “tutorial” portions of software
programs. The above mentioned difficulties could restrict equal accass to education by
impairing the ability to use the educational technology. It could also jeopardize a
person's employment, livelihood, or ability to live independently. I: regard io
mdependence, the third premise of ethics is autonomy.

Although Raskind and Higgins (1995) are superb in their presentation of arguments
for the previously mentioned ethical suppositions, the presentation of autonomy
seemed to be weak and devoid of documented research to support their stance. They
use the argument that due to the rapid pace of technolagy, manufacmurers of CoTIputer
related materials do not incorporate consideration for the needs of the population with
LI, Atso the manufacturers in their quest to improve technology never lock back to
test the impact of the technology on the population with L. This does not aliow for
autonomy for persons with LD.  Although this seems to be an interesting premise,
Raskind and Higgins do not cite any references which could substantiate the claims in
regard o autonomy.

Upon relating these Esthica.l issues to technology and children with LD, #t was stated
that by design or by accident, the field of LD has been thrust into the technologicai
revolution. Technology is being used at an ever-increasing rate, in the hope of
improving academic abifities, ensuring employment success, and promoting social and

psychological well-being, Although the primary objective of using technology with
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persons with LD has been to enhance the quality of their lives, we have perhaps failed
to adequately reflect upon the foll range and depth of the consequences of such use.
This failure could result in consequences that are not only less desirable than
anticipated, but harmful to individuals with LD,

Upon reviewing the global aspects of computer usage perhass it would be
beneficial to view the literature in regard to the specifics of the hypothesis posed in

Chapter One.

What does current literature state about the some of the quaritaiive measures of
Chapter One's hypothesis?

C ition lened]

Fais and Wanderman (1987) noted that some observations of their study were
unanimous; students working on the computer were using much more sophisticated
vocabulary and sentence structure than they had been in pre-tests. They were
generating much greater quantities of written material. They were sven using the
computer to make an outhine before they sat down to write paragraphs,

In a concurring opinion, Graham and MacArthur (1988) in a reszarch study found
that at the revision portion of essay writing, students were more likely to delete textual
matenial when preparing and revising their handwritten stories; they rarely deleted
material when using the word processor. They did, however, take advantage of the
text-editing operations for inserting new material. All of the stories generated on the
word processor became longer following revision.

Yocabulary leye]

It seems clear that students produced more sophisticated writing and greater

quantities of 1t for two reasous: first, because the computer is such 2 tion-judgmental

facilitator, and second, because it separates writing from hard copy, making a
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distinction betweet creation and tangible results (Fais & Wanderman, 1987). Since
the writing process itseif is divarced fom that physical production, siudents did not
have to limyt themselves to the "easy" words, the little sentences that they had
tendency 10 use w order to avoid making mistakes and therefore corrections when
writing by hand (MacArthur, 1996). It appears that the computer tends to give
stitdents with LDy confidence in regard the increasing their vocahulery levels,
Lmammatically Correct Sentences

It was previously noted m the computer disadvanteegs section some of the
difficuities students with 11D fing m using grammar checks  The utilization of grammar
checks and the impact on students with LI was discussed by MacArthyr (1996) in
regard to research he performed on the topic,

Grammar and style checking software goes beyond spelling to check syntax,
semtence strichirg, punctuation, and eapitalization along with writing style:
Several sophisticated style checkers are on the marker for collegiate and adult
wittérs, but reviewers seem to disagree on whether the advize they provide is
helpful. I eny case, they appear to be of limited value for poor writers.

It appears that many skills are needed in order to use a grammar check to its maximum
potential.

In regard to grammar checks, Fais and Wanderman (1987) concur with
MacArthur's viewpoint stating that half of the students tested lost £ litle pround when
trying to use grammar cheeks and half of the students improved by even wider
mArgins.

The results of this study's research on the number of grammatically correct
sentences should prove intergsting in regard to the reviewed literature.

Misspellings
In a similar mavner to grammar checks, some of the difficulties studeris with LD

sricountered with spell checkers was discussed in the computer disadvantages portion
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of Chapter I Fais and Wandermman (1987} found that teachers observed that siudents
did not make as many reversals, transpositions or spelling errors when using a word
processor and canght many more errors on the computer aided writings than they did
on their handwritten copies. Certaudy one major factor for increaged accuracy in
cofrectng spelling errors on a eomputer sereen is that students were able to read their
OWDN Writing,
Essay Content

Experienced writers typically devote a substantial portion of writing time in the
planng of activiiies (Flower & Hayes, 1991), Writers set goals ir terms of intended
audience, generate ¢ontent through memory search and information gathering and
organize their materigls carefilly (Englert et al | 1989). Students with LD may have
difliculty with all of these component processes (Graham et al,, 1991). Typically the
students with LD begin writing after devoting minimal time to plansing, They often
times have ditficulty generating appropriate content for essays and rensequently,
produce shorter compaositions.

MacArthur (1996) looked into some computer technolosics which could enhance

the deficirs of students with LD that was previously discussed:

Computers have the capacity to prompt wiiters o engage in the planaing
process which seems 1o be lacking in students with LD,

Outlining and semantic webbing are common practices for ciganizing ideas
pror to writing, Previously, this technology was limited b with current
programs on (he market research i3 needed to measure the success of these
programs on students with LD,

The implementation of these new technologies could assist many students with LD
overcome some deficits they may possess in regard to planning and implementing

ES52Y WIIting.
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After reviewing current lterature, what are the implications of tire computer?

it must be noted that development of techpology generally precedes research in the
field of computers, many points of view are not fimited to research-supparted
techniques; however, the discussions presented tried to clarify the exient to which the
techniques are supported by research  If large blocks of time and sums of scarce
momes are spent on the research of current technojopies, it is interesting to note thar
these technologies may be antiquated by the time the research results are presented.
This presents a kmitation in regard to the amounts of research available on the topic of
technologies and students with LB},

Primarily, as the capabilities of computers have increased in the past decade, a
vanety of exciting new tools have been developed that have the poismial to enhance
the writing of students with LD. The implications of the effectivensss of word
processing technologies on students with LD, however, are not clarified by the current
research,

This study recognizes the debatable topics provided by the current literature. The
implications of the study should provide clarification which is twofold: first, are
quanttative measures of computer generated essays involving composition length,
grarnmatical errars, the number of grammatically correct sentences, composing time,
misspeilings, length of sentences, paragraph development and comntent mezsurably
different in compatison with essays generated with paper and pencil and secondly, do
students who are mildly LD prefer te utilize word processing equipment to generate

£858YS Over writings using the conventional method of paper and pencil?
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CHAPTER ITY

This study was designed to determine if mildly learning disabled secondary
students will enhance their essay writing skills by utilizing & word processing program.
In order to measure the enhancement, the computer generated essays will be compared
to handwritten essays.

Sample

There are 25 subjects in this study. All 25 subjects qualified for the special
education placement by scoring at least one standard deviation below norm on 1Q tests
givent by the psychologist on the Child Study Team. The Child Study Team also uses
other considerations for the placement of resource room students. All 25 students
involved in this study are considered mildly learning disabled by the Child Study Team
due to their placement in 2 regular high school setting with the utilization of the
resaurce room concept. All subjects were between the ages of 15 and 10 vears of
age. The breakdown of ages are as follows: 3 subjects were 19 vears of age, §
subjects were 18 years of age, 9 subjects were 17 vears of age, 5 subjects were 16
years of age and 2 subjects were 15 years of age. There zre 21 males and 4 females
involved i the study.

The course i1 which the 25 subjects are required to write essays is a United States
History course assigned to 2 resource room setting. The course involves American
History from the Reconstruction Period in the South during the 1870's to present day
conflicts. Each of the four classes involved have less than 10 students in each resource
room. All test subjects are exposed to information from units within the higtory
textbook, "American Adventures”. Utilizing the chapters within the text, the 25
subjecis derived information relative to the essay topics with assistance in gathering

the information provided by the instructor of the course.
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It was interesting to note that in a pre-treatment survey 53% of the subjects have
access to a computer in their home, however, only 33% of these subjects use the
computer at least once a week. On the elementary level, 76% of the students had at
least one computer in the classroom which they could access. Oniy 30% of these
subjects have taken a compuier course on the secondary level,

For those subjects who were not familiar with computers, novelty effects, such as
devoting valuable time during essay writing to itying different colers on the screen,
different size fonts and printing the material, were prevented by allowing the 25
subjects three introductory sessions each 44 minutes long on three different days
ciring a month long period. During these sessions, the students were introduced to
the start up procedures of the computers along with an explanatior: of the word
processing program’s capabilities. Also included within these sessions was time
allotted ta the students so that they may experiment with the differsnt capabilities of
the software so when the time came to write their essays their curigsities about the
computier for the most part would be satiated.

Also, to prevent novelty effects in the essay writing aspeci, participants were asked
to perform pre-baseline writing activities similar to those presented during treatment,
The study requires that each of the 23 subjects submit six differant essays. All
essay questiosns will be relative to the material derived from the text, "American
Adventures”. The students will generate three essays from the word processor and
three essays utilizing paper and pencil. The essays will be alternated between the
computer and handwritten components throughout a four montk period,
Setting

The study tock place at a rural high school which utilizes resource room placement

for students classified as mildly learning disabled. Participants were placed in the



resolrce room for a 44 mimite period to receive instruction in United States History.
There are two different settings involved within this study.

The first setting imvolves the handwritten essays. These essays were composed in 4
resource room where each subject composed his own essay. There was no
collaboration between students when composing the handwritten essays. The resource
room had a dictionary and thesaurus avatlable for each student. Students were also
provided with five sheets of paper and a pencil which was to be used for composing
their handwritten essays. They were permitted two 44 minute periods on two
consecutive days in order to compose their handwritten essays,

The second setting involved the computer essays. Students were required to meet
in the writing lab which was located in the high school brary. The writing lab is
located in the cornter wathin the library and is separated by a large soundpreof solid
wall from the rest of the library facility. Please nate that there is no door to
completely control the writing lab environment. However, there was minimal
distraction for those using the writing lab. There are 10 identical computers, each with
a printer, set up in the writing lab. Each identical word processing program has a spell
checker for students to utilize. All subjects utilized the same equipment and software.
The subjects were not permitied to collaborate while writing their essavs on the
computer. The subjects were provided with two 44 minute periods on two
conseoutive days m order to compose their essays on the computers,

Equipient

The hardware utilized in the study included 486 multimedia machines with a
Windows 95 interface. The monitors that the students ysed were multicolor. The
printers were dot matrix manufactured by Epson. Please note that the subjects had no
access 10 the Internet nor did they have access to computer enhanced information from

an encyclopedia source in order to compose the computer generated essays.
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The software involved in the study is part of the Microsoft Windows 935 program.
Specifically, Microsoft Works 3.0 was used by the students to compase their compyter
generated essays. This software program has an easy to follow system of fonts to
save, move margins, change fonts, and print materials. ¥t aiso has an easy to use spell
check system. As previously noted, subjects received prior instruction en how to
utilize the software correctly prior to trestment. Students were required to save and
print their essays upon completion.

Methodology

The data gathered in this study will be used to answer the following research
questions.

Research Question #1: Will secondary students who are mildly learning dissbled

enhance their essay writing skalls by using a word processing program compared

to their nse of paper and pencil?

Research Question #2: Wil these same students prefer the usage of the computer

over paper and pencil?

The importance of essay writing in the academic setting is necessary, particularly in
American History, in order for the students to convey their understanding of cause and
effeet concepts. The realm of special education includes a dedication to the utilization
of as many advantages as possible when it comes to students with mmild leaming
disabilities. Educators of alt subjects should responsibly look at altzrnative methods of
instruction and facilitation in order to benefit students with learning disabilities, One
alternative in the realm of writing could include the word processor. However, thig
alternative and the purchase of word processing equipment could bscome very costly
for 2 school district. It is common knowledge that school budgets all across the
counmtry are being scrutinized in order to utilize the school budget dollar in the maost

effective manner, This study will look at some measurable aspects of the writing
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process in order to determine if a word processing program ¢an enhance the WIiting
skills of the students with learning disabilities, The implications of this study can
justify whether school districts should spend valuable budget dollars on technologies in
regard to students with mild learning disabilities.

A secondary factor in the importance of utilizing word processing is that in today's
Job market technology is in abundance. Communications utilizing these latest
technologies, namely the computer, is infiltrating every facet of business from auto
mechanics to zookeepers. The students with mild learning disabiliries will be expected
by society to function in this technological climate. Special educators will be looked
upon to prepare the students with mild learning disabilities for this jouney through the
technological jungle. However, it is necessary to determine if this computer
technology will widen the gap in regard to communication skills between the
population of the mildly learning disabled and other populations or wiil it simply "level
the playing field" between both these populations. This study will perhaps enfighten us
as to which scenario the student with a2 mild leaming digability will encompass. The
study will give us an idea of the marketability of those with mild leaming disabilities in
the business world and perhaps how educators can better serve this particular
population.

The research question relative to the preference of students with learning
disabilities is one of a qualitative nature. Educators must look at a mymber of factars
relative to utilizing new technologies. One factor is related to motivarion and the
desire to produce a functional product. If students prefer the computers and feel a
new gense fulfillment when utilizing the word processor, it may be considered a
motivational too!l for the educator,

In regard to this study, a multi-subject, alternating treatment design was

employed. The alternating treatment design in the inter-subject design allows for the
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comparkson of six experimental treatments on dividual participants. Therefore, gll of
the participants in the study were expased to word processing and (he paper and pencil
tregtments.

In the study, the following six essay questions will be utilized as treatments over &
four month period:

1. Describe the changes Americans are experiencing poing into e 20th cenmry.

2. What are some of the cpuses of World War 1 in Furope?

3 What are some changes that tack place in the world after World War 17

4. Describe the econome conditions of the United Statea in the early 1900's.

5. Lifestyles im the 1920'% were quite different than previously knowsz m the United

States, discuss these soctal and coonormic changes that took place

6. Deschbe the impact of the Great Trepression on America.

In order to 2id and motivate each of the subjects in the study (o write an effective
essdy, an exercise in data collection was utilized for each essay writing session. This
data collection exercise was implemented durmg & 44 minute class session on the day
prior to the essay writing sessions. There were two different methods of data
collection which were used intenmnitiently. The two methods invalved semantic
mapping and the question, answer and detail methad.

The first method involves semantic mapping in whick the entire class brainstonned
differing ideas in repatd to the topic of the essay The entire class related verbal idens
that were placed on a side chalkboard where the essay topic is the central core and
each ides i3 mapped out from the core idea. From the jumble of ideas, the entive class
orally participates in organizing these ideas into an outline form which is placed an the
front chalkboard. Each subject copies the szme outline from the chalkboard and
wrilizes this same outline as a data sources the next day in order to write their egsay

whether it 5 8 hanctwritten esszy or 2 computer penerated cssay.
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The second method of data collection invalves the guestion, answer and detail
(JAD) process. Again the ¢lass verbally participates in gathering inforrnanon, The
ingtructor presents the main idea of the ¢ssay by writing it on a side chalkhoard The
students then come up with a number of questions about the: essay topic and they are
wiilten on the side hoard.  The instructor writes the student's question contrtbutions
an the lefi side of the front challchoard in a sequential manner. Students copy each
question on the lefl side of their papers. The subjects then give a general answer for
each question verbally. When the entire class agrees 10 a satisfeciory general answer,
this 15 written to the right of the question on the chalkboard and on the student's
papers, To the fight of the question and answer, details, which are verbally suhmitred
by subjects, are written. This is done for each of the relative questions submitted by
the subjects. The subjecta then use the QAD paper as a data soures to write the essay
on the following day whether it iz a computer generated essay or a handwritten cssay.
The subjects may utilize the answer portion of the QAD approach as the first senrence
of each paragraph and fill in the paragraph with derails. This, however, is a personal
choice of each subject

Al thig point the subjects are ready 1o compose their essays. The stadents are
instructed to utilize thelr outline or QAD paperwork as an information source to
compose their essays. They are remunded each time ta include £8 mget information
within their cssay as possible. Tf they wish to utilize additional information rot
ncluded within their eudines or QAD paperwork, they are encouraged to do so.
From this point forward, the students are responsible for composmy their essays
arlently.

Measurement
To identify if enhancement hag occurred by utilizing a word processing program, it

is essential 1o identify some type of meagurement. The differing treatments will be
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measured by the following quantitative measures: ¢omposition lengeth, grammatical
errars, the number of grammatically correct sentences, composing time, misspetings,
length of sentences, paragraph development and content area.

The measurement of composition length will be accomplished by counting the
nurnber of words within the essay, Also, the number of grammatically correct
sentences will be counted and presented as a percentage in relation to the total number
of sentences. The cempasing time will be noted as the actval time spent producing the
essay within the two day 44 mimrte periods. The misspellings will be counted within
the text of the essay and compared to the total number of werds which will vield a
percentage of misspelled words. The length of sentences will be noted by the average
number of words in each sentence per essay. All these quanitative measures will be
presented in praphs and discussed in Chapter four,

Content area will be measured by the information presented within the outline or
QAD worksheets. Each outline and QAD worksheet will receive & point for each
major detail presented. Obviously, each outline and QAD worksheet will contain
differing points due to the differing information each contains. The essays will be
perused and given points for each bit of information which it contains relative to the
potnts given the outline or QAD sheet. The total number of points will be added for
each essay and compared to the total number of points from the outline or JAD
worksheet. This will yield a percentage in regard to information pravided by the
outlines and QAD sheets the students will utilize to compose their essays. These
percentages will be supplied in graph form for each topic. The significance of the
percentages will be discussed within Chapter four.

In regard to paragraph development, each paragraph will be analyzed for the
following content. a topic sentence, at least three sentences within the paragraph

related to the topic sentence, and a closing sentence within each paragraph. Each
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paragraph will be rated on a scale of five points, An effective topic sentence will
receive one point, ¢ach of the sentences within the paragraph relarad to the topic
sentence will receive one paint each with a maximum of three points, and one point
will be given for an effective closing sentence within each paragraph. The total
nuraber of points from each paragraph will be added together for a total number of
points for each essay. As the previous measures, the informarion collected from the
paragraph development point system will presented in graph form and discussed within
Chapter four,

The data regarding Research Question #2, which addresses the student's preference
for composing essays using paper and pencil or a computer, will be collected by
polling cach of the twenty-five participants in the study. Each participant will be given
a sheet of paper and asked to write their name and preference for essays composed
using paper and pencil or essays composed utilizing a computer. The results will be
presented in Chapter four.

Summary

This is a comparative study of 25 secondary subjects with mild learning disabilities
all placed in a resource rooin setiing to receive instruction in United States History.
The groups are demographically homogenous in a rural secondary setting.

The testable hypothesis is that mildly learning disabled secondary students utilizing
a word processing progtam will enhance their essay writing skills by increasing
composition length, length of sentences, grammatically correct senvences, paragraph
development and content area while decreasing composing time., misspellings and
grammatical errors in comparison with essays written using paper énd pencil.

Subjects will receive pre-treatment instruction in the wtilization of computer
equipment and word processing techniques. Also, the subjects will participate in an

information gathering session in the creation of outlines and QAD approach
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mformation sheets on the day prior to treatment.  Subjects may utitize these
information sheets in regard to composing their essays on the computers, as well as,
their handwritten essays.

The subjects will ¢compose both computer generated and hasdwritten essays within
two 44 minute periods on two consecuiive days.

The comparative measures will include composition length, length of sentences,
grammaticaily cortect sentences, pavagraph development and contant area, The
findings in regard to these measures will presemed in graph fors and in Chapter four.

Fheir mplications will be discussed in detail within Chapter five.
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CHAPTER IV

In this study, a comparison was made between essays producer with paper and
pencit and essays which were generated on computers by secondary students who
were mildly lcaming disabled  Each of the twenty-five students in the study composed
three essays written with paper and pencit along with three esseys composed on 2
computer. Each of the essays were composed utilizing structurs explained in Chapter
three

The differences between the three eesays written by hand and the three computer
penerated essays wore charted and analyzed. The eight criterie nsed o compare and
contrast the differing essays were as follows: composition length, the average length
of sentences, the percentage of gravumnatically carrect semences, composition time,
misspellings, granmmuatical errors, content area presented as a perceniage related to
prelieatment outlines and QAD sheets, and an analysis of paragraph development.
The data collected from ench of the eight categories of (he three 8S5aY5 Written usmg
paper and pencil were averaged tagether. Also, the data coflected Fom each of the
cight categories of the three computer pencrated essays were gvoraped together.

In ¢ach of the eight analytical categories, two independent observers raed each of
the essays produced by the twenty-five participants. Reliability of measurement was
acldressed by having 100% of the essays rated by each observer Iniemrater agreement
was assessed by comparing the rater's scores for each of the dependanr measures
across each of the essays. Mean reliability over the eipht dependent mensures o each
ol the 130 essays wag 95%. The participant's permanent products both written with
peicil and paper along with computer generated copies were analy.ed according to

criteria préviously discussed specifically in Chapter three,
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In arder to reiterate the hypothesis presented within Chapter one, mikily learning
disabled secondary students ytilizing a word processing program will enhance ther
¢ysay writing skills by increasing composition Iength, the lengih of sentences,
grammatically correct sentences, paragraph development and content area while
decreasing compoding time, misspellings and grammatical errors ir comparson with
essays written using paper aud pencil ‘Wil these same students profer the: usase of the
computer over pencil and paper? The resulis of cach of the specific eight categories

will be presented independentdy.

Student; Fssay | Essay | [Student | Essay | Essay | Sludem] Essay  Essay ||
Code # 1 Writien Computer) Code # | Wiitten [Computer| Code # | YWritten [Computer
1 140 257 " 10! 152 186 19 170 145 '
2 58 26 = 11 90, fe4p| 20| 2z 158 .
3 184 334 12 118 204 A 53 160 ™
4 173 320 * 13 1440 | 1434 22| &5 175 ™
B 423 1| 14 42 a1y =23 173 371
.. B 80 142 © 15 109 1209 24 75 156 [
7. 104 228 16 68 ; 1374 2 140 250
8 a5 177 [ 17 200  7B4 M
) 125 207 | B 68 129 [ |
L

Denotes computer essays whose lenpth is greater than written easays

As shown in Table 1, ench individual's three written essavs using paper and pencil
were averaped together to yvield the averags number of words. This was repeated for
the three computer generated essays. A large mumber of students had an increase in
the: eomposition length regarding thewr computer generated essays. In this aroup of
twenty-five students, twenty-two students had greater composition length wtibzing the
computer to generats ao cssay. This represents 88% of the test group which

expenienced greater composition lengsth using the computer to creams an essay. The
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mean average composition length for handwritten essays was 122 words compared to
213 words for the computer generated essays.

In terms of the hypothesis, the compurer generated essays did have an increased
composition length compared to the essays generated with paper and pencil. The
increased composition length of computer generated essays is aiso dlearly Tlustrated in

a line graph in Graph A.

Student] Essay | Essay . [Student | Fssay | Essay | [Student| Essay Essay
Code # | Written Computer| Code # | Written [Computer *[Code # | Wiritten [Computer
1 783 1002l 10 8.37° 9,60 * 18| 10371 10.77
2 1083 943 T 710 1002 20| 1000 9.23
3 9.59| 12.70 " 12 967 11.83p 21 817 9.20[
4| 1213 11.37 13] 10.00 1067 22| 730] 9.40Rh
5| 15.37| 9.53 4]  813) M1.577 23  880] 1410M
. 8| 1307 1113 15| 923 9607 24  7.23| 10979
7/ 933 893r 16{ 10,73| 11.13p 25, 980 857 |
. 8, 1047 1080  17] 803 8.70 [* il B
| 9 10.33] 1357} 18] 9.07 1057 * .

* Denotes computer essays with greater sentence length than handwritien egsays

Considening the display of numbers in Table 2, the averaged data for the compuier
generated essays yielded semiences which are longer in length than the averaged
numbers for the essays written with paper and pencil. The data shaws that 76% of the
computer generated essays contain longer sentences on average when related to the
handwritten essays. As stated within the hypothesis, an increase in the average length
of sentences was expected in the computer generated essays. The increase was
reflected in the mean average sentence length for handwritten essays was 9.62 words

compared to 10.61 words for the computer generated essays.
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As noted in Grapk B on a line graph representing the average length of sentences,
the increased length of the sentences relative to the computer generated essays is

substantially noticed which supports the hypothesis.

Student| Essay | Essay | [Student | Essay | Essay | Student] Essay | Essay ||
Gode # | Written |Computer| Code # | Wiitten [Computer| Code # | "Aritten Computer
1] 78.00%) 91.00% 10| 93.00%| 94.00%" 19| 74.00%| 71.00%
2| 86.00%| 63.00% 11: 86.00%| 95.00%* 20| 81.00%| 76.00%
3| 80.00%| 95.00%" 12 97.00% 93.00% 21, 50.00%| 75.00%)
4| 92.00%| 87.00%: 13 63.00% S.00% 22| 58.00%| 55.00%:
5| 16.00%| 64.00%* 14, 91.00%| 94.00% 23| 90.00%| 91.00%™
7]
7
2
)

0.00%; 56.00%* 151 50.00% 36.00% 24| 57.00%| 83.00%:*
80.00%_89.00%

16| 31.00%| 73.00%" 25| 57.00%| 83.00%*
48.00%, 81.00% 17| 89.00% 90.00%*
i 50.00%: £8.00% 18| 41.00%  51.00%:"

*Denotes a greater % of grammatically correct sentences in céﬁwrbuter e38ays

| %]

The percentage of grammatically correct sentences is represented as a higher
percentage for the computer generated essays in Table 3. Approximately 76% of the
twenty-five participanis produced a greater percentage of grammatically correct
sentences in the data averaged from the essays composed on the computer in
comparison with the averaged data from the essays written with a paper and pencil.
The mean average percentage for grammatically cotrect sentences for handwritten
essays was 66% compared to 75% for the computer generated essays.

In Craph C, a line graph represents the percentage of the grammatically correct
sentences. It is apparent fiom the graph that the averaged date from the computer
generated essays shows a higher percentage than the averaged dats from the essays

-39-



written with paper and pencil. In terms of the hypothesis, the students did have
increased percentages of grammatically correct sentences in regard to the ¢omputer

generated essays compared to the essays written with pencil and paper.

Student| Essay , Essay : Studem ' Essay | Essay | Student] Sssay | Essay ||
Code # | Written |Computer) Code # Wiitten Computer| (Code # | Wiitien [Gomputer
1 73 77 10 67 61 18| &8 75,
2' 40 77 1 62 78 200 35 54 |
3 58 75 12 67 71 21 66 75
4 52 70 i3 81 87 221 83 B2
5 72 72 14 69 84 25 78 84
6 88 34 [ 15 64 81 24 | 77 85|
7 54 76 16 35 77 25 84l 17l
& 58 &1 17 83 75l ; ;
9 53 79 18 - 35 54 i i

"Denotes less composing time utilizing the computer to generate an £853y

The time spent on corposing the essay is represented in Table 4. The data is
represented m averaged minutes the students spent on the task of witing an essay.
The table shows that only 24% of the students spent less average time on the
computer generated essays. The mean average time spent generatin & the ¢ssays with
paper and pencil was 64 minutes compared to 76 minutes for the computer generated
¢ssays. The abundanee of time spent on the computer generated essays is also
appatent in the line graph in Graph D. In terms of the hypothesis, students were

expected to spend less fime on the computer penerated ESSAYS.



MISSPELLINGS

Table 5
Student] Essay | Essay | [Student | Fssay Essay ||Student Essay | Essay |
Code # | Written ‘Computer! Code # | Written Computer| |Code # | Written Computer
| 1 7. 4 10 16 27 19 40 29
2 ] 5 11 20 g =0 551 4"
3 10 2™ 12 7 12 21y 58 rhls
4 2 3 13 61 M 22 15 14
i 2 12 14 3 14 Z3 10 23
g 15 T 15 (=] 39 24 . G0 amM
T 3 5 16 36| _ 8BM 25 g Iy
8 3 57 17 8 5P ‘
9 18" 39 18 20 32 i

*Denotes computer senerated essays with less spelling errors than handwriiten essays

The data collected in regard to the misspelfings associated with zach tvpe of essay
presented i Table 5 show that 60% of the twenty-five participants had fewer
misspellings on the computer generated essays in comparnson wich the essays
composed with paper and pencil. It was an option for the test subjects to utilized the
spell checker when creating the computer generated essays. As an observation, a
majority of test subjects did try to utilize the spell checker. The mezn average
risspellings for the essays created using paper and pencil was 22 compared to 14
misspeliings for the computer essays. Also the graphed data is presented within Graph
E.

In terms of the hypothesis, the participants were expected to have fewer spelling
errors on the computer compesed essays in relation to the e852ys composed with paper

and pencil.
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Student| Fasay | Essay | Student | Essay | Essay | Siudent] Essay  Essay |

Code # | Written |Cormputer| Gode # | Written (Computer| Code # | Written Computer;
1 3 2M 10 2 2l 19 28| zal
F] 3 4! 11 5 1) 20 27| Tt

3 5 2 12 1 4, A 30 1

4 2 3 13 10 glq =22 12 25"
5 B ¥ 14| 2 3 23] 8 7
Bl 12 5/ 15 18]~ 87 24 a7 18 *
7! 4 5 16 10 4 28 8 4

______ 8. & 4l 17 10 14;

t g, 11 7 18 21 | 30|

*Denotes the computer generatg ﬁ:ss:.ﬁrs which have fewer grammatical errors than
the essays written using paper and pencil

The data presented in Table 6 reflects the averaged number of rrammatical errors
fiund in the computer generated essays and the essays written using paper and pencil
A majorty of the twenty-five participants, 60%, had fewer grammatical errors on the
computer geierated essays in comparison 10 the essays written using paper and pencil.
As with the spell checker, the test subjects had the option to utilize the grammar
checker for the computer gencrated essays. The mean averaps prammatical errors for
the essays ereated utilizing paper and pencil was 11 compared to 9 grammatical errors
utilizing the camputer to copose the essay. Fowever, as an observation, the
gramumar checker was not used by any test subjects. The identizal data is displayed in
z. line graph m GraphT.

The hypothesis relates that the computer generated essays will show a decresse in

the: number of grammatical ervors which is presented by the data,
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CONTENT AREA
Table 7

Student| Essay | Essay | Siudent | Cssay | kssay | [Student: Essay ' Fssay |,

‘CDdE# Written |(Gomputer Gode # | Wiitlen |Computer| Code # | Written Computer:

67.00% 90.00%" 10| 87.00%| &8.00%" 19, 74.00% ?s.uu%F;

35.00% 85, EID%* 11| B87.00% 958.00%* 201 96.00%; 72.00% .
L]

a5, 00% 100.00%" 12 72.00% 85.00% 211 27.00%| 32.00%"
70.00%] 97.00%" 13 37.00% 6500%* 22| 40.00%| 93.00%"
73.00%! 63.00% 14 93.00%| 100.00%* = 23| 97.00%| $3.00%™
18.00%( 78.00%* 15 57.00% 68.00%* 24| 32.00%| 8300%*
568.00% 95.00%* 18| 32.00%  77.00%* 25| B0.00%| 800%™
58.00%| 92.00%* 17| 93.00% 97.00%™ ; , :
© 52,00%] 90.00%* 18| 2700%  60.00%" | j |
*Dienates computer generated essays with a higher ¢ pr—ry e peme.ntaﬂe:

mmwmmhwm-a

LComent area was measured by the information presented within the outline or
QAT worksheets in comparison with the information presented in the essay. A point
was earned for each major detail included in the essay. The earned powmis were
conparcd (o the greatest possible earned powts 1o vield 2 percentage  The dara
presented in Table 7 notes an increase in the eontent area percentage for the essaya
which were camposed on a computer comparad with the cssavs composed with paper
and pencil. The mean average percentage concerming content ares i 61.00% for the
essays eomposed using paper and pencil and 85.00% [or the essays generated from the
computer. As hated in the hypothesis, the cantent area percentags would increase
concerning the computer generated essays in comparison with the 2ssays writien nsing

paper and pencil. The content area data i3 130 praphed in Graph .



Sﬁ;ﬂrﬂﬂt[Paper& Pencii _ [Computer Student Paper & Pencit Comouter I
Code  |Essays Essays Code Essays Essays | |
L2 |AiIBl ¢ |AB|lc [T # ‘Al c |alsic
1] 141 25] 56.00%| 551 70 |80.00% 14 67| 90 63.33%| 77| 80 88.25%("
2| 0:15( 0.00%| 64 S0 (80.00%" 15. 3| 15/20.00%! 22| 40! 55.00%
3|61 65| 78.46%| 65| 70 (92.85%% 18 2| 15113.33% 25| 40! 52.50%
4| 20| 30| B3.33%| 75| 85|88 24%M 17. 67| 80 83.75% 59| 70 84.29%)
5| 3G 50| T2.00%| 20| 40 (50.00% 18 11| 3% 35.67%. 12| 25) 48.00%™
. G| 0j 35| 0.00%| 22| 50|44 00%;" 19| 18| 50[38.00% 23| 55 41.52%0
: 7] 36| 65| 35.33% 78 BDEBE.ET%* 20| 58] 70(32.86% 4| 60| 36.67%
i 8| 26| 55| 47.27%| 54| 70:77.14%" 21[ 5| 20)25.008% 51| 751 &38.00%M
: 9| 37| 85| 55929 23| 40.57.50%" 22| 24| 50|48.00% 69| 50| 74.67%H
10 57| 65| 87.68%| &3 | 30 '85.00% 23| 63! 75/84.00% 85/ 85 1ﬂﬂ,Dﬂ%i"
11 31| 50| 62.0084 76| 30 85.004* 24| 22 45 148,899 46| 55 £3.64%
,,,,, 12| 38| 60| 63.33% 67| 8D|83.75%" 29| 511 85|78.46%| B4| 95| BR.429%"
13 1) 30, 36.67%] 15) B5]23.08%

Coluim A= the total number of points earned for all paragraphs
Colymn B = the total number of points possitie for all parapsraphs
Colmmn ©C = percentage of correct paragraph development

*Denotes the compiter penerated essays with the higher pereentege of correct
paragraph development

In regard 1o paragraph development, each parzgraph was analyzad for the
following content: a topic sentence, at least three sentences within the parasraph
telated to the topic sentence, and a closing senience withtin each paragraph. Each
paragraph was rated on a scale of five points. An =ffective topic sentence received one
point, each sentence within the paragraph related to the topic sentznee received one
poirt with 2 maximum of three points, and au cifective closing sertence received one
point. Az displayed m Table 8, the total number of pogsible points were averaged for
an essay written with pencil and paper and was compared to the actual averssed points
camed 1o yield a percentage regarding the effictivencss of the essay's paragraph
development. The meen average percentage regarding paragraph development for the
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handwritten essays was 52.77% compared to 72.18% for the computer senerated

E55aYS.

In terms of the data presented in Table 8, the twenty-five partisipants had increased

paragraph development in 84% of the averaged computer generated essays. This

coincides with the hypothesis which noted that the paragraph development will

increase in the computer generated essays when compared to the =ssavs written using

paper and pencil. The data on paragraph development is also displayed in Graph H .

Student| Prefer Prefer  [Student| Prefer Prefer
. Code | Usage of Usageof | Code | Usage of Usage of
# Paper & Pencil| Computer | #  |Paper & Pencil] Computer
1 X 14 X
2 X 16 X
3 x 16 X
4 x 17 A
.5 K 18 X
1 X 19 e X
7 . X 20 X
3 X 21 X
g X 22 X
101 X 23 X
1. X 24 X
12 X 25 X
.. 13] X

In terms of Table 9, a large percentage, 96%, of the twenty-fivs participants in this

study preferred to utilize a computer when writing an essay in comparison with

utihizing a pencil and paper to write an essay.
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CHAFPTER Y

This study was developed to look at the effectiveness of utilizing word processing
capabilities in regard to essay writing with secondary students who are mildly learning
disabled. The effectivencss of udlizing the compuier was measured by comparing
three essays written using paper and pencd and thres essays generated by using word
processmg with an alternate treatment plan aver a four manth period. The exact
quantitative measores included the following: composition lengtt, length of sentences,
grammatically correct sentences, paragraph development, content area, composing
time, misspeltings and grammatical errors. A secondary purpose of the study was to
slentify i the secondary students who are mildly leamning disabled prefir the usage of
the: computer over pencil and paper.

Tt waa noted when averaging each group of essays together for comparigon m the
text and charts of Chapter four, that the nildly learning disabled s=condary student's
computer generated essays had increased composition lenpth, lonzer sentences, a
larger number of swammatically correct sentences, better parapraph development and
better content arez when eompared 10 the essays written with paper and pencil  Also,
the composing time increased when wtilizing (e computer (o generate an essay. Both
misspethngs and grammatical errors decreased in comparison to the essays written
utilizing paper and pencil. The secondary students with mild learicap disabilities also
preferted the usage of the computer to wiile cssays over writing an essay using paper
and pencil
Has #he Bypothests saiwtontioted?

The results indicate that the hypothesis was substantiated in seven of the eight
quanitative eriteria. To reiterate the hypothesis, mildly leanmng disabled secondary

students utilizing a word processing program will enhance their essay writing skills by
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mcreasing compositon length, length of sentences, pratmatically correct sentences,
paragraph development and content area while decreaging composmg tine,
misspellings and grammatical errors in comparison with essays written using paper and
peneil.

i repard to the composition length, a large majority of test subjects ncreased the
length of their computer generated essays by a substantial mergin The length of
sentences riso increased n the computer generated essays in more than thres-fourths
of the test subjects  The percentage of grammatically correct sentances in the
cormputer generated essays al3a increased in three-fourths of the test subjects. In the
catGaory of content area, ninety-two pereent of the test subjects showed that their
compuiar generated essays contained more material relative ro the outline or QAD
sheets when compared to the ¢ssavs wiilten with pencil and paper  Paragraph
development in regard to the compiter sencraied essays also shovs an inerease in
aighty-four percent of the test subjects. The in¢reases in the criteria presented within
this paragraph were all expected in regard to the hypothesis,

In regard to the hvpothesis, a decrease was expected in, rmaspellings in the
computer generated essays which actually ocourred in sixty percert of the ragt
subjects. Grammatical errors were also decrensed 1o the computer generated essays of
sixty percent of the test subjects which also supports the hypothesis, The only
rocasure whose findings dispute the hypothesis is composition rime. Studenis were
expected to spend less time on the computer peperated essays, Iawever, this wag not
supparted by the study's findings. Only twenty-four pereent of the test subjects spant
less time on the compurer generated essays,

ot have the srudy?

One aspect regarding the increased time spent on the computer generated essays

may stem fram the students preference to utilize the computer. They enjoy using the
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compuicr and therefore, they generate longer, more structured eszays wiich contain
mare content, This may not be a detriment to composing essays on the computer but
ic hindsight may perhaps be an ephancement.

Another aspect of the study which coutd possibly bave enhanced the remylts was a
prerequisite course ot session regarding keyboarding skills. Even though the majority
of test subjects performed better utilizing the computer, it was neted that many of
these test subjects complained about their inability to utilize the keyboard in an
effeciive manner. Perhaps a replication of this study could encompass keyboarding
sklls instruction prior to the implementation of the study.

In regard to the keyboarding requirement, also more intense raining in the
pretreatment realm rogarding the use of the spell ehecker and the prammar check
wauld also be a fhctor which could possibly have changed the resylrs of the study.
The test subjects rarely utilized the grammar check due to their confusion regarding
the system. However, the spell check was utilized by a mgjority of the test subjects;
the effectiveness of thewr choices involving the correct words ¢isplayed by the spell
check could #tself be studied.

In an analysis of the findings, factors which were not cantrolled for included the
airituds of cooperation factor related ta the test subjects. T was noted that a few of
the test suhjects did not cooperate to their fullest potential on ol the handwritten
and computer generated esanys. Some subjects complained of being tired, had
altereatiang with other students prior to class or simply waiited (o write just enough to
get by with a passing grade. In regard to these attitude factors, (he resulis of the stdy
may have varied slightly

Alse the factor of the test subject’s absence on the treatment days may have heen
changed the reaults slightly relating to both the paper and pencil essays and the

computer generated essays. When a student was absent from the ‘reatment days
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reparchng computer generated essays. upon their returi to class, they were then sent to
the computer lab on their gwn, Beng on their own in the computer lab meant there
was not any supervision regarding the study, Perhaps a 44 minuiz period that was to
be spent on composing an essay actually resulted in 4 fong conversation with other
students in the hallway or library on the way to the computer lab. Also, the essays
written utilizing paper and pencil were made up in the back of the ¢lassroom during a
history lesson which possibly contained numerous distractions for the essay composer.

These factors need to be addressed if the study were to be replicated.

Empirical evidence should guide the selection and implementation of mstiuctional
tools, including those which are technologically advanced. This study and those that
preceded it have provided initial ingight into how computers can enhance writing skills,
Cuestions do arise, however, regarding the reasons for the enhancemeant. For
example, one question that has arisen from thig study 1= whether additional practice
and improved efficiency in using the computer keyhoard would heve resulted in a clear
advantage in student written expression viz word processing as compared to paper aud
pencit expression,

As presented within the text of Chapter 2, there seems 1o be numerous concerns
regarding the disadvantage computer gpell checker programs have on the T.D
population. In a study of spell checkers, Fais aud Wanderman {1937) cited that spell
checker pragrams st be very good at 'guessing' as alternatives for the LD student's
poor spelling.  Also, Fais and Wanderman (1987) noted that a disadventage of spell
checkers in¢lydes the large number of words which are flagged. This creates a sense
of failure among the leaming disabled. MacArthur (1996) algo conours that spell
checkers are a problem for the learming disabled. Ile noted that spall checkors lag

proper noung and special terms as errors, alang with the failure to flag misspelled
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words which are aciually homonyms. Tn analyzing bath of these studies, it may explain
the low percentage (00%) of decrease regarding misspelled words when comparing
the computer generated essaye and the essays writlten using paper and pencil.

MacArthur (1995) also studied the effectivenass of srammar and style checlang
software, He noted that grammar and style checking software is of mited value to
paor readers. This study may alzo explam the test subjects reluctance to utilize the
grammar check system, Rightwrite, during treatmient.  Also, the low percentage of
decrease (60%) can be explained regarding prammarical errars.

in two consecutive studies, MacArthur and Graham (1987} and Graham gnd
MacArthirr (1988) ntvoduced the use of research designs to evaluate any differential
effects of word processing versua handwriting on the wiilten expression of students
with jearning disabilities. The test subjects wrote only two essays, one using a word
processor and the second cssay utilizing paper and pencil. In the MacArthyr and
Graham (1987) study, the researchers found only minar differences between the word-
processed and handwritten essays of eleven fifth and sixth grade LD students.
Although there were several differences in the patiems of revisions under each
candition, there were only minor differences in overall text production. In comparison
to the current study, three faciors seem to accommoedate the differences found in the
MagcArthur & Grabam (1987) study  The first fictor deals with the increased age of
the test participants w the current study which may explain the diffenng results. A
secondary factor relates to the degree of the population's disability. The current test
study group is defined as mildly iearning disabled, the MacArihur and Graham {1987)
stucly only defines the test participants as learning disabled. The tertiary factor is
relative ta the small rest sample of only twe treatments, whereas, the cyrrend study

uiilizes six treatments for comparison.
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In the second study, Graham and MacArthur (1988), chose only three participants
who were fifth and sixth grade LI} students, Ths study dealt with the comparison of
the revised works of essays written with paper and pencif and esssys composed using
word processor, The study utilized pretreatment instruction that was impiernented by
two undergraduate students majoring in special education. This skudy found that the:
revision efforts of the test subjects prodiced longer and more productive text on a
word processor. This siudy may also concur with the current study regardine the
production of longer téxt utilizing the word processing programs.

Langone (1995) produced a study that used a repeated measures, alternating
treatment design to compare student performance in constructing paragraphs under
two experimental conditions which is very similar to the current research design. e
utilized gix test subjects who were eleven and twelve year old students with learning
disabilities. Langone (1995) measured the following: capitalization, spedling,
punctuation, and complete sentences His results were mixed among the test
participants. Langone (1995) stated that the results were equally distributed and that
neither the word processing program nor the handwritten ¢ssays showed marked
improvement in any of the measures. In regard to the current stucy, the: age factor
may make a difference regarding resuhts, Perhaps secondary students have a nnigue
tnterest m performing better due to their maturity and desire to graduate spon. The
degree of the disability of' the test participants may also impact the results of the study,
The: current test participants are mildly learning disabled and the L angone {1995) tast
participants were described as learning disabled.

at are the Implications of i udy?

The implications of the current study seem to embrace five differing realms, The
five realmg mefude needed instruction to facilitate the usage of word processing

programs, the school budget dollars disbursed regarding computer technology
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eongermng the mildly learning disabled would be wel! spent, the turoduction of
computers inta the clazsrocms of the mildly learning disabled would enhance
vmployment opportunities in the post-secondary years, the possibility of a collegiate
career would be within the grasp of the student with a mild learmng disability, and the
usage and familiarity of the computer would enhanee communication skills with the
mildly learning disabled

The first realm, increased instruction (o computer skills, would enzble the
population with mild learning disabilities to @rilize the subsidiary spects of computers
such as spell chockers, prammar checkers and font sizes to producs neat, printed
material with a professional look, This would possibly increase the students desire to
produce text. This may perhaps be studied in the pear fisture.

The second realins, the use of school budget dollars, was confirmed in a quanitative
and qualitative manngr, A pajority of the test subjects performed better when
composing £55ays on a word procesimg program in regard to the mamber of words,
length of sentences, grammar, spelling, paagraph development and content area. The
test subjects algo prefecred the use of the computer over paper and pencil generated
essays. The school budget dollars spent on technology for the clazstooms of studenis
with mild learning disabilities would prove to be a valuable expenditure aceording to
this strdy.

The third realm, the employment possibilities in the post-secondury years, can only
be enhanced by the student's with yuld learning disabilities usage of the word
processor. To become familiar and comfortable wilizing a computer can coly increase
a student's change to be hired. The increased performance utilizing the computer in
ihis stedy may mmply that the stucent with mild learning disabilities. can also possibly

perform, i the business world utilizing a computer,
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The fourth realm involves the possibility of students with mild learning disabilitics
preceeding to the collepiate level, Students with mild learning disabilities, who have
computer experience and ingtruction in uitlizing all aspects available an the computer,
will have an easier transition into the collegiate world

The finrl realin deals specifically with an easing of communication skills reparding
ihe usage of computers. The shadenrs with nmuld learnine disabilies do not have to
spend time worrying about letter formation; they can simply utilize the time to think
about the content within their composition.

The utilization of the computer for students with mild learning disabilities can

enhance their writing skills, their employability, their communication skills, and make

their lives easier and perhaps more productive,

The current study was conducted over a four month period with alternating
treatment of the 25 test subjects.  The study could have been expanded to encompass
the entire school year, a 10 month study with a farger group of test subjects in order to
quantify the resufts. Also, the subject utilized for the treatment were Tistorically
oriented essay questions, the study could perhaps include an English eourse where the
subjects could possibly generate essays relaiive Lo areas of interest. This may perhaps
alter the study's findings.

The study could possibly accomunodate the absenteeism which occurred for some
of the test subjects. A plan could be implemented regarding test subjeats who must
complete their essays under differing circumstances in order to justify the results of
thetr essays.

are frture mplicard rc ?

Ag the capabilities of computers have increased i the past decade, a variety of

exciting new 100ls have been developed that have the potential ro nhance the writing
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skills of students with mild learoing disabilities. Basic tools, such as spelling chockers,
have become common even on simple word processors. Printing features and desktop
publishing have become more powerful and easicr to use. The quality of speech
synthesis has improved, and a variety of programs providing speesh has expanded.
Word prediction soffware has become available to suppart access 1o writing and
reading. Telecommunications netwarks are accessible to schoals willing to invest in
modems and phone lines. Multimedia programs that intesrate drawing and writing are
widely available, and programs that integrate photographs, video snd sound with
writirg will become increasingly available within a decade.

The challenge for special educators is twofold: first, existing research on word
processing makes it clear that simply providing technology to teachers and students
will not result in large impravements in students' writing skills, Efective instructional
tngthods must be develaped that makes use of the power provider by these tools to
enhance the wiiting of students with 1.0 Second, as presented by this sudy, research
on computers and writing has been limited primarily to stucying the effects of basic
word processing. Researchers need to go beyond word processing to investigate the
effects of ingtruction using a range of technological tools to suppert writing,

Teachers, administrators, and researchers need ta collaborate in this effort to
transform the patential of technology into reality.
Conclusion

Results of this study indicate that secondary students who are mildly learning
disabled will enhance their ¢ssay writing skills by using a word processing program as
compared {o their use of pencil and paper. These same students preferred the usage of
the computer over paper and pencil.

The results were quantified by the increase in composition length, length of

sentences, grammatically correet sentences, paragraph development, composition time
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and content area, along with a decrease in misspellings and premingr errors. This
justifies the usage of computer technology within the secondary classrooms of the
mildly learning disabled

The vmplications of this study encourage teachers and admimistrators to utihze
technolagieal instnietion sod computer technology to its fullest potential regarding the
populations with mild learning disabrtitics. The cost-eflectiveness of computer

techmology in students with mild learning disabilitics can be realized.
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