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Effect on Written Expression

ABSTRACT

The effects of computer assisted instruction on the
written expressive language of mildily wmentally retarded
students was investigated. The quality of written work
samples produced using paper and pencil was determined and
compared to the quality of the expressive language samples
produced on the computer after computer assisted instrugtion
was implemented. Attitude toward writing with both modes of
expression was measured. The resulis indicated that computer
assisted instruction improved the gquality of written
expressive language in the areas of product length, legibility
and mechanical construction. It did not significantly
improve the content, complexity or thematic maturity of ideas
produced on the computer after imstruction. The findiags are
not congruent with the general theory that computer assisted
instruction broadly improves written expressive products of
mildly mentally retarded youngsters. However, teacher research
does support the position that computer assisted instruction
improves composition length, legibility and mechanical

construction,



MINI-ABSTRACT

Vieckl R. Newman Effagt of Computer Assisted Ingtruction
on the Writhen Bixpressive Langquage Of
Mildly Mentally Rebardad Students

1995

Thesis Advisor: Dr. Stanley Urban
Learning Digabiltities

When the writing samples of Mildly Mentally Retarded
atudents were compared hefors and atter compuler
assisted instructicon, some pocitive changeg were aeen in
the areas of length of compomitlcon; mechanical skill
levels [capitalization and punctuation] and legibility.
No consistent data sSupported growth in the aveas of
composition quality, defined as= conposition content,
organizational structure/vocabulary or thematic maturity.
Carcful acknowledgement of the limitation of the research

project must be considered.
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CHAPFTER 1
The Froblem

among the factors contributing to the lack of academic
success of students with mild mental retardation [MMR] is
delayed language developwent. Oral and written expressive
language development is closely associated with intellectual
development., This reflects the higher occurrence of delayed
oral language development {Dunn, 1973}, restricted vocabulary,
and incorrect grammatical usage {Spradlin, 1968} exhibited by
Bducable Mentally Retarded {EMR} children. Deficits in
expressive language skills may be one of the greatest barriers
MMR vyoungsters need Lo overcome if they are to become
integrated into society.

The current movement toward inclusion of classified
students into regular education classes highlights the need
for MMR children to become more independent and attain higher
functioning in their written expressive abilities. The focus
on technology has allowed new avenues foxr edurcating all
students. These factors impact on the need to effectively use
a2 broad range of wethods of educating MMR students and
addressing their special educational needs.

The literature supports the use of cdmputers in elementary
education programs in fostering the development of written

lanquage expression. Learning disabled students who spend five
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to seven hours per week in tutorial or resource room ssthtings
working on writing are reluctant to write. They believe that
they lack the skille needead for writing or feel they have
nothing to gay {Paoplin, 1580; Lerner, 1%76}. Value of the
atudy will be useful to regular education and spedial
cducation teachers 4in facilitating instructicn in written
language expression and increasing the written expressive
abilities in MMR youngsters #0 that they can become productive
adults integrated within a gainful society.

The Purpoge

Throughout this research paper the children clagaified
as EMR {Educable Mantally Retarded} or MMR {Mild Mental
ReLardation) will refer to the same population. The purpose
of this study is to compare the written expressive language
of EMR children before and after instruction in parsonal
computer keyboarding skills. In other words, a traditional
method of teaching written expression will be contrasted
with a computer assisted approach in order to examine,
document. and comparc the process ¢f teaching writing, pupil
attitudes about writing, and the guality of the products of
writing before and after instruction in computer keyboarding.

E= T

1. Will special needs students who are ¢lassificd EMR

produce superior writtea language products after beding

instructed in the use of a personal computer?
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2. What benefit, if any, will be shown by using a
personal cofputer as a tool in written language inatruction,
rather than traditional paper and pencil written lancuage
instruction?

3, Will attitudes toward writing change?

This hypothesis will be restated in testable Lorm in
Chapter 3.

Overview

The study describes the role of the computer in teaching
written comminication akills to EMR youlsters ag coMparad to
Leaching exprassive language skills through a traditional
paper and pencil writing procesg methedology.

Relevant literature will be reviewed in Chapter 2 In
order 0 present the current status of Computer Assicted
Instruction {CAI} when used as a Loo]l to improve written
communication for spedial needs children. |

The design of the research study will be presented in
Chapter 3 describing the test measures used, testable
bypotheses, and analysis of the findings. Artirudinal
variableg that emerge as critical used during the project will
be discussad as to how thev impacted on the child's writing
DYoCess.

Chapter 4 presents analyeis of the ressarch findings
which emerge through the gathering and analyzing of the dats.
Both negabive and positive evidence will he presented and

discuased, along with interpretation of the resules. The
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summary and ceonclusions will comprise the f£ifth chapter
integrating the findings of the study with the hypothasis
atatad in Chapter 1. Implications for future rassarch will
be considered in this final seaction.

The paper presents the results cof a 6 month study of a
sample population consisting of 12 classified EMR students in
a gelf-contained suburban New Jerseyv public school. The whole
¢lags will be exposed to the training on the computer and will
use the same computer software tutorial to learn writing
process skills. wWriting performance will be assessed belfore
and aftar the computer software program ig taught.

Laimitatbionsg

There were feaw studies found that provided information
cn the use of computer instruction used to improve the writing
ability of children classified as mildly mentally handicapped
{EMR/MMR} . Therefore, limitations of this study include: lack
of published research in this area; the size of the sample
inciuded in thiz study; limited demographic diversity; the
significanca of cognitive deficits that interfere with
laarning; the relatively short time frame of six months during
which writing samplesg were collected and the commen <oncern

with the effect of subjectivity when scoring writing samples.



CHARPTER 2
Rewi ILitor T
Background

The mogt widely accepted definition of mental retardation
davelopad by the Association on Mental Retardation {AAMR} was
incorporated inteo PL 24-142, hecoming the accepted iegal
definition at the federal leval. Mental retardaticn is viewed
in termg of three factors which include the f£ollowing:

1. Intellectual functioning or conglomerated learning
abilitieg, operarionally determined by performance con an
intelligence test, must vyield a score hbhelow 70-75 on a
standardized IQ test.

2. Adaptive behavior, the degreec to and efficiency with
which the individual meets standards of maturation and
personal independence must be below expected standards for his
age level.

3. Age of omnset must occur during the developmental
pericd between conception and 18 years of age.

Below-avarage intellectual functioning must oCQur
goncurrantly with below level adaptive Dbebhavior tin order to
be clascified as MMRA\EME. Clinical judgeswent is necessary to
clasgify a child with an TQ scorc above 70-75 as MMR if there
i8 concurrent below level adaptive behavior, {Haring &

McCormick, 1990}, This addition to the MMR\EMR classiflication
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criteria has effected the nunber and saverity of students
currently being ¢laggified din this categorical grouping
{McLoughlin & Tewis, 1920}.
One of the areas of academic function impacted by mild
mental retardation is written language. Writing draws upon
many eskills and cognitive processes {Scardamalia & Bereitar,
1886). Learning Disabled students goore significantiy lower
than normally achisaving students on a wvariety of written
language tagks ({(Graham & Machrthur, 1987}, The written
products of Learning Disabled students show dafieits in low-
lavel skilils such as handwriting, spelling, grammar and
punctuation ag well as more substantive areag of content
genaralion, organization of text and ¢uality of revision.
Research reporting results of MMRA\EMR students uling
compulers to enhance thelr written expression is limited.
This may be a reflection of Lhe variety of functional deficits
that are exhibited by MMRA\EMR youngsters. Mildly handicapped
students including students with MMR\EMR may have deficits in
one or more of the following areas:
httention including hyperactivity and distractibility.
Mamory including memory search, ghort-term and long-term
use of efficient memory strategies.

. Intellectual abilitias: general deficits in intellactual
functioning for MMRAEMR students.
Metacognitive and cognitive processing difficulties arve

cited as difficulf areas for MMR children, {Case, Harris



% Graham, 19%2}.

Language including receptive and axpressive langquage
problemg [requently are experienced.

2ocial behavioral characteristice including disruptive
behavior, social withdrawal, soc¢ial aggrassion and poor
interpersonal skills.

Affective or motivatlonal factors related Lo achievement.
Basic academic skills inc¢luding basic reading, writing,
spelling and math skills.

Study/organizational skills, {Case et al., 1992j.

The most critical area for EME shtudents is communication.
The components of language are: semantics, phonology,
morphology, syntax and pragmatics.

Semantics relates to content problems. Meaning of words
that are categorized acocording to functicn. Children may have
problems with conceptualization and formulating ideas about
obdects, actions, evente or relatiomships. A child with this
problem may take longer to respond and may have trouble
retrieving or recalling a word. He may ha able to
participate in classroom digcnssion, but have no respoise
when called upon,

Phonoliogy refers to form. One may have difficultly
learning the language code and linking it to the enviropment,
Phonology relatas sounds and sound combinations ko letters in
various positions within words. If phonics is used as tha

main teaching strategy the child way be inhibited in his
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progress because he is unable to make the sound/symbol match
needed to understand and procass vocabulary words in context
ar in igolation.

Morphology relacesg Lo word meaning and is a problem of
languege form. 2 morpheme 1s the smallest unit of langquags
that hag meaning. A child may not undergtand the rules for
word formation or the language code as it 1s tied to his kunown
SnVirooment .

Syniax refers to the framework or structure of the
language. If the basic subject, werb, object pattern of
language is nob understood, the child may have Aifficuity
understanding the meaning of written words, Students with
problems processing syntactical gtructure may use only simple
gantences and show lesg creativity in written expression.

Pragmatics i8 anothar component, falling under the subgroup
of problems in use of language. It refers to using language
carrectly in social gituations. The student who hag a problam
in this area may not be able to adapt his speech or written
pertormance to the listener or reader's needs. He dogg not
stay on the topic and has difficulty interpreting oral or
writben language cues. These mild to profound deficits in
language usage, structure, meaning and pragmatics interfera
with their already impaired intellectual functioning.

Therefore, developing receptive and expressive langquage
skills is the foremest educational concern in meeting

curriculum ¢riteria and stated Individual Fducation Plan goals
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for claggifiad youngsters. The language of the MMRA\EMR c¢hild
may be mnon-ccherent or exhibit pervagive broken thought
patterns; show inappropriate responses; omit prefixes and
guffixes, axhibit difficulty with retelling stories or
sentences and show little generalization when transferring
learned tasks to orher situations. His failure to use prior
experiences to learn in new situationg impacts on his ability
to use written expressive language.

Regear i

When reviswing the literature, findings were restricted
by the limited availability of studies designating MMR\EMR
students as the gample population included when teaching or
enhancing written language with the use of computers.
Research reveals a general ¢onsengus that using computers for
word procesgsing greatly benefits ilearning disabled 2iudents
[Fuchs & Fuchs, 1989; MachArthur & Shmneiderman 1288; Morocco
& Neuman, 19B85].

Larter {1987} stated the lack of facility in expressing
ideas through writing is probably the most common dlsabllity
pf the language skills, Wrifting regquires many related
abilities, such as the ability to read, spell, write lagibly,
and knowledge of the rules of written ugaga. Learning
disabled students have significant problems in commumicaticn
through writing {Englehert et al., 1988}.

Studiss suggest that word procegsing makes it easier to

correct, reviee and rewrirte a text. For many lesarning-disabled



10
students, word processing creates an opportunity Lo writae
without worrying about handwriting and to revise easily. The
writer can add, correct, delete, revise and freely experiment
[Lerner, 1988}.

vaco {1987} found letters of adolescant mildly mentally
handicapped {MMH} students composed on a microcomputer wers
lopger then those written by hand. Students spent more time
engaged in writing when using a computer than writing letters
by hand. The mean nurber of words written per unit of time
spent complebing a letter was substantially higher for
gubjects handwritten letters; Howsvar, judges' holistic
evaluatitl:rns of letter guality did not differ significancly
between tlie produchion moedes.

Ona study on word procesging and reading found
improvement in the quantity as well as quality of writing and
improvemenlt in reading {Rust,1986}. There ig evidence that
when students use computers, they write longer lamguage
experience stories and make more revisions {Dudley-Maring,
1985; Grabe and Grabe, 1985; Anderson-Inman, 1986}.

Informal review of thelr writing with paper and pencil
revealed legg spontaneity in producing writing samples
[MacArthur and Schneiderman, 1988). Eane {1983} found that
students composed more text using a word procesgor than with
pencil and paper. Thay also revised their writing mere, both
Lo change the organization and to modlfy individual words,

phrases and sentences., Daiute and her colleagued {Daiute et
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al,, 1983} gonducted a study with [junior high students working
with a word processor that provided prompts and asuggestions
for revigion. She reported that it led to more frequent and
varied revisions. Students who have severe problamg in
handwriting, or who write very slowly may f£ind tha
microcomputer more effective as a means for written
communication {Ternar, 1988}. Parformance in reading, and
instruction in reading can also improve performance in writing
[stotsky, 1983). Word processing or the uge of the computer
in writing is proving to be one of the most wildely ussd
applicatione of the microcomputer as an effective tocol for
reaching writing.

Larter {1987) indicated that elementary achocl children
particulariy those in the primary grades, increasad ﬁnd
improved their writing by uging mig¢rocomputers and that such
results could be obtained in a classroom in a six-month periad
with only a few computers. This study cof elementary students
in the Ontaric Minigtry of Education and the Languags Study
Center of the Toronto Board af Education axamined and comparsd
how the products of writing instruction with a computer
differed from the products of traditiomally taught writing,
The study indicated that the process of writing with
microcomputers differed from the progesg of writing wilh
traditional tools, and that it differsd by grade level.
{Larter, 1987}. In grade 1 during the prephase of the study,

all the pupils wrote with tCraditional cools, Afrer a



12
microcomputey was placed in the experimental classroom the
pupils wars writing much more on the ¢omputers, and when
assessed holistically, they ware writing better, in terms of
ideas, organization, syntax and epelling. The gtudents in the
evparimental group also felt their writing was better if
produced on computers. At the grade 1 level the procesgse oF
writing with computer and writing with traditional tools had
putstanding differences. Children using computers did more
composing; dictated to the teachar more often and did less
copying [rom other sources. The 3rd graders parcicipating in
the study were more interested/wmotivated; engaged in more on-
task behavior; did more revisions, and more composizny Lhan
children who wrote with traditional tools. Drawings were Usad
in the same mapner by both 1lst and 3rd grade studants as
examples of expressive writing {Larver, 19387}.

A study using three approaches to teaching writing uwding
word procesaing sujgests that an effective bralnstorming
strategy was made even more successful by reflecting the
child's ideae back Lo him in print so that he wag able to
clearly tread his own writing producticons. The accessibility
of the child's print made it easler for the teacher ro
intervene when the child's writing process broke down {Morocco
and WNeuman, 198385}. It is suggested that the collaboration of
the teacher and pupil when kayboarding skills are elementary,
allowe the teacher to type the words expresged orally by the

¢hild, This provides a comnegtion hetween the spoken and
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written forms of language. Tt also helps the child to
perceive ownership for his writing sample produced on the
computer since it ie his wordd that are typed by the teacher
{Morocooe and Neuman, 1885). Theee researchera cautioned
against analyzing the impact of word processing independent
of the method of inatruction {Morocco and Mewman,1985}).

In a digcuggion of curriculum-based measurement and the
effects ©f teacher feedback systems, it ig puggested that
atudents using computer sofLware that provided corrective and
instructive enhanced feedback, showed greater achisvement over
ccmtrolled groups where such feedback waa not provided
{L. Puchse, D. Fuchs and Hamlaett, 198%9}.

Kerchner and Fistinger {1984} studied Learning Disabled
garudents who used word processorg with instruction based on
a process approach Lo wriking. This approach stresges
meaningful comtunication and included prewriting activitias,
compoaition and conferesncing with teachers ({Graves, 1983;
Calkins, 1980}. The students made significant gains compared
to student:s that received no special interveniion.

EME students serviced in 8el1f contalned classes reflect
similar profiles of classified ID students in the area of
language processing. Much of the information tested with LD
classified students could bhe applied to developmentally
delaved students {Schwartz and MacArthur, 1920}, The Computers
and Writing Instruction Project {CWIP} has deveioped an

instructional program for teaching writing to LD students.



14
The program congiats of threse components: a process approach
te writing instruction, word processing and gtrategy
instruction. students were taught writing as a complex
cognitive task involving planning, drafting, reviaing and
editing with an emphasgis on writing as a meaningful act of
communicabion with some audience {Schwartz and MacArihur
199¢)}. From infanecy, children's language learning is guided
by the principle of communicative ugefulnass. The ability to
produce a neat, printed copy can increase motlvation &ad
encodrage writing. The editing power makeg revision possible
without tedicus recopying {Schwartz and MacArthur, 1890}.
Computers enhance ingtrictional interactions between gtudents
and tTeachers and gives the Instructor a window onto the
writing processes of individuwal students [MacArthuor, 1988}.
Howaver, studentg d¢ not acquire keyboarding and word
processing skills without  instructicn  {MacArthur &
Sohneidarman, 1986}. A crucial element of effective strategy
instruction is frequent guided practice interspersed with
direct instruction {Schwartz & MacArthur, 1890}. A
preliminary znalysis of data collected indicates that students
in the CWIP project have shown improvement in the quantity of
writing and overall quality, wmechanics and attitudes toward
writing {Schwartz & MacArthur, 1990}.
Regearch on word processing in  8c¢hool settings,
especially with exceptional students dis still limited.

Reseparch is needead that examines the use of word procdesgsing
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with specific instructional technigques such as instruction in
revision and with specific exceptional populations.

Interaction among word processing, instructliconal wmechods
and the social context for writing alsc need Lurther
exploration {MacArthur, 1988}. Computers can be exceptional
toolg for writing instruction. Word procesgors <¢hange the
physical process of writing by .replacing handwriting with
typing and by making revision convenlent and quick. Word
proceggsors <an change the social context for wrifing by
supporting publishing for a variery of audiences and enhancing
instructiocnal interactiong hetween teachers and students by
providing teachers with a window into the writing processesR
of individual students. If computers are to contribute to
better writing thevy must ke jntegrated with an effective
instructional program. Special educators must develop sound
instructional methods and computer-aggisted compositlon tools
that meat the needs of excephional children. Further research
ig needed to determine how computers can be used to effect
writing instruction {MacArthur, 1988}.

In reviewing the research, Majsterek {15%0] suggests that
computer technology appears well suited to address writing
difficulties in classified Learning Communication Disabled
{ucD} etudents, Kerchner and Kistinger {1984} experimented
with a process approach to writing using gchool-age LD
studants. Students posttested with tha Test of Written

Language {TOWL} {Hammill & Tarsen, 1983} scored higher on
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subtest areas. They note, however, that it is unclear 1if
impyrovement was dus to the word processing program or the
process orientated writing instructicn, TUaing "Applewriter™
{MacBrchur & Graham, 1987} suggested that when mechanical and
conventional demands are reduced, writing performance
improved.

ComputeY asaisted composing {CAC} Montague {1993}, can
provide an alternative to traditional writing instruetion
actively engaging srudents in the writing process. Compulers
facilitate the development of compegiticns over time by
simplifying the revieion process, Mere time is spent on the
draft procesg bacauge of easy abllity to add, delete or change
text, CAC improves student-teacher interactive and iwmproves
atudent attitude toward writing {Montague & Fonmaca, 1993;
Storeygard, Simmeons, Stuipf & Pavoglou, 1992},

nd Di ion

Classification as Mildly Mentally Handicapped reguires
the presence of various characteristics including decreased
intellectual functioning {50-7b range LQ] occurring hetweon
conception and 1B years of age, along with significantly
delayed adaptive kehavior. Tmpalred ability to communicatie
and process receptive and/or expregsive language often
accompanies these two criteria for classification.

Tt i3 suggaestad that the computer way function as an
aducational aid to MMR voungsters in tha following ways: to

assict memory and operate as a sequencing tocl; Lo ease
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receptive language difficulties. and to minimize sengory
stimulation. Jompuber enhancementsg 2Uch as verbal cues,
animacion, directive arrows, ancd high-lighting can assist
students in determining where to f£ocug chair attentian.
{Leming, Levie, & Mclasky, 1980). Lack of evidence exists for
accegsing the use of word processing along with writing skilla
instruction to enhance expressive language of MMRA\EMR
children. Studies reveal that learning disabled students have
found muccess with word processing. However, their improved
writing performance mey be a factor of the mathod of
instruction used and/or the keyhosrding instruction received
during the duration of the study. It is not clear if the
diffarence in writing performance has ccceurred from degreasing
manual handwriting tasks; the easing of the physical aspect
of editing and revising writing products; lmm=diate teacher
intarvention because of clear writing samples or immadiata
feedback provided by the chogen word processing softwars.

Thig study will provide additional research as Lo the
cffectiveness in improving the expresggive writing skills of
younrrsters clagsified as mildly mentally handicapped {EMR/MMR)}
through the wse of cowmputers used for written expreggive
lanquage composition. Traditional process orientated writing
instruction will be provided to the sample study group,
follawad by instruction in basic kevboarding fundtiong. Than
computer word processing software will bha used for writtesn

composition. A standardized assessment tool The Test of Harly
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Written Tanguage {TEWL} and teacher made guestionnairas
assessing prior computer knowledge will be used as
pPreassesgment neasures. A PREPHASBE and POSTRPHASE attitudinal
survey will be used to asgesgs sgLudents attitudes toward
writing. Holistic evaluation of writing samples will be
conductad to evaluate lmprovement in student composition.

Cain {1984} provides an editorial comment Laking a strong
position on the basic reasons for including computers in the
special educaticn curriculum. He argues that knowledgs of
computers and how to interact with them will be an egsentisl
skill Lor coping with one's world in the near future,
Computers, he guggests, have Ctremendous potential for
compensating for communication daficits and linguistic
probiemg,

The computer <¢an allow for continuous feedback and
repetition to encourage academic progress. Instrucilon
deliverad in gmall steps with frequent rescponses and immediate
feedback can help give students feedback for mastery of
concepls. Sound, motion and color cuss can sarva as memory
alds that can help gtudents make initial associations needed
to learn. Specific error feedback hag potential for higher
mastery of curricular tacks and achievement of goals. Thea
computer can baecome a gellf-monitoring device that enhances the
adaptive behavior ability of the mildly mantally handicapped
student. The computer <an also be motivational providing

challenge, fantasy and curiosity {Maleme, 1982).
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Using the criterion for classification of MMR children
along with their difficulty with writtben language, this study
wlll discuss and provide additional data in assessing the
effeciivenegs of CAT in providing an alternative method of
instruction and 1ts impact on the writing samples of EMR

students.



20

CHAPTER 3

Dasign of vhe SLudyv

A group of 12 youngsters identifi=sd as Rducahle Mentally
Retarded was seledited. Theee children attended tha Kingaton
School in a suburban New Jereey school district. The sample
population included students from low-middle to upper-middie
ciags familieg residing within Camden County. Black,
Cauecasian, and Hispanie children were included in the sample
populaiicn. These students were between tha ages of 9 years,
7 months and 14 yearsg, 1 month and ranged in grade placament
from the 4th through 6th grade. The gample was composed of ten
Femagleg and 2 males, with IQ function ranging foom 49-6Y9 =s
measurad on the WISC-R, Peabpdy Picturs Vocabulary or The
Detroit Test of Learning Aptitude. with the exception of two
ESL {English as a Serond Lancuage} atudents, reading levels
measured with standardized tests were reported as grade
levels, ranging from Readiness- ¥ te 6.0,

_Method gf Data Collegticn

Clasgified #MR students exhibit dJdeficits in vwverhal
expression and receptive language rveguliing in non-coherent
of broken thought patterns, aloag with inappropriate regponsges
and difficulty with retelling a story. Therefore, the
criteria chosen for assessing the written expresgion of the

group Of students included in this sample raflacts thege
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areas, [or they most cften interfere with expressgive writing
in children classlified as EMR. In order to measurs early
written language development in c¢hildren participating in the
gtudy, peveral evaluation instruments were oconsiderad of
vatue. The Test of Barly Written Language {TEWL} was used to
determine the following:

1. To identify individual strengths and weozknesses.

2. To identify children who had early achievement

problams.
3. To document students' progresz in written language
A8 a congequéence ol speclal interventicn programs.

1. To serve as a mezsurament device in regeardh gtudlies
pertaining to the academic achievement of these
children,

Both the Brigance and Vineland adaptive Behavior Scales
were devices reported in individual ZIEP documents used to
datermine the Adaptive Behavior level of the sample group. The
TEWL evaluation instrument is suggested for use with children
batwaen Che ages of 3-7. However, thics device was chosen for
this study as a wvalid meagure with which Lo determine the
written language ability of children clasgifisd EMR, since
the mental age of the gample group fe=ll within this
developmental =zge range. The sxaminer hegan tegcing at the
entry level of item 1 for =zch student znd discontinusd the
testing whan the child migsed S congeculive items. Results of

this evaluation appears in Appendix &.
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Procedures

The sample group was given the TEWL aggegsment device in
October, 1494, Instruction in the writing process was given
by traditicnal means from September 15th through November
15th, 1994. Writing samples were collacted From each student
and evalualed according to the following criteria:
Ideazs, content and development
Organization and unity
Vocabulary, sentence structure and varilety
Grammar and usage

Capitalization and punctuation

m EH O 0o B ¢

Handwriting legibility

Writing samplas were colledied and evaluated after
traditional writing process instruction. Than keyboarding
instruction uging the "PAWS" Keyboarding Program and "The
Picture a Story" story conatrugtion gofiware was lmplemented.
Additional writing samples were collected and evaluated., The
latter gamplées were created on an Apple Ile computer located
within the classroom and shared by the 12 students
parvi¢ipating iln the study.

The students'! paperg were read by Lwo evaluators for an
overdll holistic impression of the writing. The atudent's
writing was then rated by comparing his writing sample
perfommance with an informal teacher-constructed 0-2 point
rating scale based on criteria asstablished ag indicators of

eriterion-referenced goals relating to the wvarious above
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mantionad akill areag {Appendix B}, Drawingsg and illpgrracions
were included in the samples evaluated.

Throughout, thig repert ¢f the goudy, reference iad made
to three phases. The phases were not only based oo time, buh
also on the types of writing samples collected.

A, PREPHASE: Faper Writing

This phase of the study ran from the middle of Septembar,
1994 chrough the middle of Novenber, 1994. During this phaze,
all childrem in tha group wrote with traditional tocla, The
t=acher created individual file folders for each selected
pupil. During this phase tests measuring written expression
warga adminigbered. The evaluatorg interviewad the children
znd obtained anawers to various aurveys and dquaesticmnaires
noted in Appendizxz C of this paper. At the very end of this
phasa, the computer wag used to have the pupila laszrn and
practice keyboarding skills using the "FAWS" and the "Picture
a Story" programs.

Each participant in the study was treated ag its ouwn
control. Between 3-9 writing samples werec collected for cach
student during the PREPHASE zegment of the study. During wmid
September through December, 1334 traditional journal writing
golivitied were conducted, Assignments included the following
activitias:

1. Listening to a story tape.
2. Ligrening to a story about Christopher Columbus.

3. Bagal readaer story selaection from Merrill Lingquistic
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Reading Program.

4. "Frog and Toad" - selected stories.
5. QGetting to Enow You Facte Sheet with individual responses.
6, Distussion of viclence hased on series-"Power Raungersh.
7. Bclence walking tour experience.
B, Individual description of: How to grow a pumpkin.
9. GStory webs on a variety of readings.

Each c¢hild's writing sample was rated on a three point
scale {0-2} according to the feollowing criteria:
1. Content
2. Vocabulary/Structure
3. Mechanics
4. Handwriting legibility

The regults of the PREPHASE rating of writing samples can
be found in Appendix B of this research paper. All subjects
received a rating of 0 {poor} or 1 {moderately well)} in all
areas considered ag <¢riticdal for successful writing
production. The following exceptions can be noted: one
subject received a rating of 2 {almost always} cn the Content
area on one writing sample; 1 subject received a rating of 2
on the Vocabulary/Structure segment of one writing sample and
1 subject received a score of 2 on the handwriting compeonent

of one writing sample.
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B. TRANSITION PHASE: November, 19294 through December, 1994

During this time pericd the subjects were instructed in
keyboarding skills using an Apple TTe computer, which was in
the clagsroom during the entire period during which the
research was conducted. Direct instruction on the computer
was given fto the entire group. Printed diagrams were
distributed ghowing system components and key placement on the
keyboard. "Computera™, a Wattg First Library publication, was
read aloud to the entire class. This wasg followed by a daily
5 minute individual teaching/practice session with a teacher
aid who was skilled in computer keybocarding. The programs
chosen for the study were PAWS- a step by step keyboarding
program  and CommuniKeys - a keybearding program that
introduces keyboarding technicues in lessons consisting of
real words and sentences. Tt reinforced kevboarding in
activities that emphasized language skills, Writing on the
computer congisted of looking at the keyboard and pressing a
variety of keys designated by the instructor. Phrases and/or
sentances were copied in order to practice familiarity with
the keybcoard symbols.

The investigator wust note here that problems in software
selection were affecied by the following factors:
1. Software availability.
2. Limited step-by-step software with minimum language

abilities needed for success.

3. Improperly formatted discs.
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Time on computer tasks was also affected by daily
gchedule limitationg. The benefit of a full time aid cannot
be overlooked in attempting this study. The aid was able to
work with all the subjects several times a week on a one to
one basig whiie the regular c¢laggroom instructional program
was on going.

C. POSTPHASE: January through March - Comparizon of paper
writing with computer writing.

The children in the sample group still did writing on the
computers and did traditional writing on paper. Both products
created on tThe computer and traditional handwritten samples
were placed in 2ach gtudent's writing folder., The teacher,
and other evaluator then analyzed thiz data and included it
in the date analvses. The details of all these holistic and
gtatistical evaluations are provided in Appendix D,

The literature on writing with the aid of computers shows
sigrificant concern for gtudent attitudes toward writing., Tt
is often emphazized that atudents raspond mora positivaly whan
writing with the assistance of computers than with traditional
tools {Schwartz and MacArthur 1990; MacArthur znd Shneiderman,
1280; MacArthur, 1888; Lermer, 1988; Schwartz, 1982; Hennings,
1%81}. Therefore, an attitude questionmaire was developed and
administered twice during the research project. This measure
was adminigtered at the PREPHASE portion of the study in
October and at the POSTPHASE segment in Marchi. The instrument

consisted of 18 items with four response alternatives [always;
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somebimes; never or don't know] and was administered orally
to the children on a one-to one basis. The statistical
anglyses is described in Chapter 4 and documented in
Appendices C and E.

A brief guestionnaire was administered during ths
PREPHASE of the regearch Lo decermine which c¢hildren used a
computer at home {Appendix C}. Frequency and tyvpe of usags
was consider=d in the respons=s. & summary of the results of
thig survey revealed that 3 students owned a home computer;
1 student used it rarely; 1 student used it one time per week
and 1 student used the computer several times a week to play
ganmes and to complete academic tasks.

Computer literacy and keyboarding skills were assessad
during the PREPHASE cof the study and then taught just prior
to the introduction of the word processing scoftware. The
students were taught various keyboard functions such as:
return; space bar; moving arrow keys; moving print; saving;
deleticng character by character; inserticn character by
character; saving document; and printing {Appendix C}.

In early childhood education it is important to recognize
the gtrong relationghip between each developmental area,
rather than its isolated importance {MeConnell-Falk and
Celesia, 1985}, A chart designed by the Camden City Public
Schools was used as a reference Jduring computer sSkill

ipstruction. The following visual moter skills were noted:
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Use of a pincer grasp when handling disk goftware, {e.q.
take dicgkette with thumb on the label; place into diskette
drivae and ¢loge the door on the diskette drivel.
Manipulate small push button switches, use eye hand
coordination, e.g. stop/start computer, turn off and on
power.
Press individual keys with index finger.
Look at and Locus on monitor.
Switch wvisual orientation back and forth from a plane on
the keyboard to a plane on the monitor.
Visually scan areas from left to right and top te bhottom

manner; look at display on monitor.

Cognitive developmental skills considered were:

1.

2.

Understand the spoken language [receptive languagel.
Verbally communicate information [expressive language] .
Agsoclate written words on the monitor with the spoken

word.

. Show an interest in the symbol keys on the keyboard and the

written display appearing on the monitor.
Identify written symbols on the meonitor and keyboard.
Follow directions for using the computer,

There are many anecdotal reports in the e=ducational

literature that support the hypothesis that students write

more words when using microcomputers, than they do when using

traditional tools {Piper, 1983; Kleiman and Humphrey, 1982).
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Students appear more motivated to write more and they become,
through praccice, better writers. The question then iz "When
EMR children write with the aid of computers, do they write
more and produce better quality compositions"™? Between 3-9
writing sampleg placded in the writing sample folders were
analyzed during the pre and post phases in order to better to
answer this question.

For the purposes of evaluation, the following grand
averages were then determined for comparison.

1. Average number of words per piece of paper writing per
student. {PREPHASE}.

2. Average number of werds per piece of paper writing per
student {POSTPHASE}.

3. Average mumber of wordg per piece of computer writing for
each student {POSTPHASE}.

The average number of words per piece of writing was than
calculated for each c¢hild during each phase of the study.
Camparison of paper and computer composition gquantity can be
found in Appendix E.

The data analysig will be discus=sed in Chapter 4 of this
research paper. The results dizcovered will bhe summarized

uging each participant in the study as its own control.
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CHAPTER 4
Analygig of Data

Few, 1f any researchers have attempted to compare the
written expressive performance of MMR students before and
after computer assisted ingtrudbion. In thig study I
actempted to identify the gqualitztive differences between the
performance samples gathered before and after instruction on
computer keyhoarding and the subsequent usage of computer
assisted scftware 4in the production of written language
samples.

The Test of EHarly Written Language (TEWL} was
administered to 12 subljects, classified mildly mentally
retarded [MME] between Octcober 14 and October 21, 1994. The
TEWL measures a broad gpectrum of writing language abilities.
It was designed to be administersd to youngsters between the
ages of 3.0-7.11 years of age. This instrument was chosen by
the invegtigateor 28 a wvalid measuring tool bhecause it
coingided with the mental age of the students included as the
gample populztion studied in thisg research project. The TEWL
provides a tool for investigation of critical aspects of early
writing abilities as well as the problems of young children
with potential or determined written language disordsrs.

The results of the study can by found in Appendix A of

this paper. The students ranged in age from S.07 to 14.1
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years. The average mantal age, according to prior testing
included in their most recent individual evaluation plan, was
gix years. The twelve gubjecis tested scored between the 1-91
percentile. Two student scored in the 1 percentile {wvery-
poort; 3 at the 2 percentile {poor}; 5 at the 15-1i8 percentile
{below average}; 1 at the 37 percentile {average! and 1 at
the 91 percentile {above average}. The tegt results indicate
gevere writing language difficulties encompassing a breoad
range of skillsg with gignificant weakness in written language
abilities,

The student's expressive language ability inciudes the
child's undergtanding and expression of symbolic auditory and
visual stimuli. The form, content and usage of language are
reflected in the students understanding and expression of
language phonology, wmorphology, syntax, semantics and
pragmatics. The TEWL and the WIAT were usged to establish
criteria and set benchmarks for authentic assessment of
pertormance on the written products of the MMR students.

1. Will special needs students whao are ¢lassified MMR
produce guperior written language products after being
instructed in the use of a personal computer? Appendix =B
exhibits differences shown in the areas cf: number of words
used per compogition; leglbility of composition; punctuation
and capitalization [mechanics] and thematic maturity [sentence
complexity, idea sequence, fluency of composition].

2, What benefit, if any will be shown by using a
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perscnal computer as a tool to improve written expression?
From QOctobar, 1%%4 to March, 1995 eleven children showed
improved wrilting contant and vocabulary/structure in paper and
pencil writing samples. 8ix children showad improved skills
in punctuation and capitalization and seven samples were more
legible when evaluated by the readers. Paper and pencil
samples and computer writings were compared in March following
CAI instructien. The fellowing findings were recorded for
each criterion selected:
Content: Six children imprcved and six children showed
NnY lmprovement.
Vocabulary/structure: Five children showed
improvement; 8ix remained the same and one showed
decrezeed gbhility.
Mechanics: &ix gamples showed improved abilities:
Four stayed the same and tweo exhibited decreaged
gkills.
Legibilivy: Right gtudents showed improved legibility
in computer produced samples and twe remained the
game. A&n agual amount showed decreased legibility.
3. Will attitudes toward writing change after
ingtruction in computer keyboarding and software usage?
The literature on writing with personal computers has a great
deal tc say about attitudes, emphasizing repeatedly that
gtudents are more peositively disposed to writing with perscnal

computers than with traditional tools {Hennings, 1981;
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Schwartz, 1982}. Consequently an attitude questionnaire was
developed and administered twice- once in Oetober, 1994 and
once in March, 1995. The results are shown in chart form in
Appendix C & R.

Each student participating in the study was asked
guestions to determine various attitudes presently held about
writing. Areas of interest were the following:

1. Enjoyment of writing.

2. Pride in written materials.
3 Difficulty with writing.

4. Recognition of good writing.
5, Ugefulness cf writing.

&. Attitude toward reading.

7. Collaboration when writing.

The quesgticnnaire consisted o©f 18 items with four
response alternatives {zlwayg, sometimes, never or don't
know}. The investigator chose four items as most significant
determinants in attitude toward writing. They are listed as
follows:

1. Do you like to write?

2. Do you have difficulty with writing?

3. Do you recognize when you write well or make a mistake?
4. Do you like to read?

Results ©f the PREPHASE questicnnaire showed that all 12
of the c¢hildren surveved like to write always or sometimes.

There was no correlation between experiencing difficulty with
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writing and liking to write-{scores were evenly spread between
three responses- always, sometimes and never}. Seven children
out. of 12 said they never recognized their own mistakes or
were aware of product guality. 2All but one child gaid they
liked to read always and one gsaid he liked to read sometimes,
The gsample group generally had posgitive attitudes toward
writing and reading. This attitude seemed to have no
relationship to their difficuliLy with writing or ability to
recognize good writing products.

Six questions £from the PREPHASE questionnaire were
gselected and re-administered during the POSTPHASE the study.
The following items relating to writing with the aid of a
computer were chosen [rom the original survey as a comparison
gample:

1. T like to write things.
2. My writing looks good on paper. [compared to computer]
3. Writing is hard.
4. Writing makes my hand tiraed.
5. I like to read.
€. I like to write with the computer better than with a
pencill and paper.
Fesults revealed the following:
Enjoyment of Writing: Six students showed no change in
attitude toward writing. Four of these students already
expressed a positive attitude toward writing during the

PREPHASE, while two said they enjoyed writing gsometimes. Five
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additional students stated they had a more positive attltude
toward writing alfter computer training. Two youngsters
exhibited a negatiwve attitude toward writing after computer
instrucicion.

Pride in Written Matariala: 40% of the 2tudents sxpressed
they had more pride in their writing samples alfter computer
instruction. One showed a negative change in this area.

Difficulty with Writing: Nine students stated they
exparience less difficulty wriving after keyboarding
instruction, while three stated they experienced no change in
difficulicy level,

Recaognition of Good Writing: Wine gtudents exhibited no
change in recognition of good writing production. Three
atated they recognized their mistakes more easily.

Attitude Toward Reading: Right students showed no change
in reading attitude. Four students showed a negative change
in attitude toward reading.

Cheice of Computer or Paper-Pencil mode of production: The
survey revealed that children that appeared to ecxhibit iess
exprassive language impairment in daily ¢lasaroom performance
liked to write more on the computer than on paper. Those with
more extensive expressive lanquage deficits chose paper and
pencil optiong over computer assistance  for  writing
production. HBowewey, ohe child with asaverely impairend
expressive lanquage performance, but more developed receptive

lanquage ability, alsoc choge computer writing as a2 made of
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expression over paper and pencil tools. Additional discussion
follows in Chapter 5.

A murvey adminigtered o the sample group during the
PREPHASE of the research project enabled to investigator Lo
laarn if the child used a computer at home. The raspondants
were asked to indicate the following:

1. If they used the computer at home?
Z, The purpose for which they used it.
2. How oftaen they uled Lheir computer?

Results indicated that 9 out of 12 students 4id not own
a computer. The three students who used a computer at home
indicated they used it for games, reading or math homework and
one indicated he used it to complete writing asgsignments.
Ragplrg of this survey are listed in Appendix €. Subjects 2,
&, and 12 had usad computers at home [or games and homework.
Subjects 2 and 6 were able ko usa both handg Lo pugh the keys.
Of the ¢hildren who used a computer at home, Subject 12
appeared to be the only child that used the keyboard easily
and showed little frustration. Subject 11 had no dcomputer at
home and aleo showed ease of use with the keyhoard and was
able to follow the screen promptsa.

There was no significant relationship between written
lanquage gamples of griudents using computers at home and the
written language samples of classmates without home compuLers.
Generalization of learning did not appear to be presaznt.

Further invaestigation would e needed (o [orm conclusions.
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Comparative gamples gathered before and after computer
assisted instruction indicated bensfits in the areas of:
Wumbers of words used per composition
Legibility
Mechanics
Comgilatency o results establiched no differences in
composition thematic maturity or idea segquence. This is
concordant with the position that computer assisted
imgtruction lmproves some areas of written language
production, but doas not address the broad spectrum of
delicits that were ascsessed on the TEWL indicating student
laevala of performance in written expression. A discussion af
specific benafits in relation to individual subjects will be

examined in Chapter 5 of this ressarch paper,
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CHAPTER FIVE
LITT = jul sion

The effscts of computer aggigted instruction on the
written expresgsgive language of mildly mentally retarded
youngsters was investigated by this researcher in order to
answer the following research questions.
1. Will MMR students who receive instruction in computer
keyboarding preduce better written expressive samples using
the computer as an aid to written production?
2. After establighing criterion, what, if any, areas will
show improvement?
3. Wkat attitudinal changes toward writing will occur?

Twelve ¢laggified EMR [mildly mentally retarded] students
ranging in age from 9.7 years rto 14.1 yaoars presently
receiving their education in a self-contained special
education setting were identified for this research project.
During the PREPHASE the children were taught the traditicmal
writing process and required to complete wvaried assignments
that were gatherad over a two month period between Qctober,
1924 and November, 1994, Attitude toward writing and
knowledge of keyboarding skill surveys were administered.

During the TRANSITION PHASE throughout December, 1995, the
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students were taught keyboarding sgkills using an Apple Ile
located in their classroom. They were given the opportunity
to practice keyboarding and develop their own stories on the
computer hetween January and February of 1995, Practice time
varied; However, each student received instruction and worked
for approximately tweo 15 minute sessicns per week.

During March, 1%%5, the POSTPHASE, five computer
procuccd samples were collected from each atudent. Paper and
pencil written productions collected in the DPREDHASE were
compared (o paper and pencil products gathered in the
POSTPHASE. Computer produced writing samples weare then
compared to the paper and pencil productions gathered during
the POSTPHASE.

The number of words used in paper and pencii sgamples
revealed that two children showed increased word production
using the computer as a writing tool; Five students produced
samples that contained an equal amount of words [within a
range of five words] using either mede of production and five
student sgamples showed a decrease in tha mmber of words
produced on computer samples compared to papar and pencil
products,

Digcussion

Research studies discussed in Chapter 2 of this teacher
research project established a position that learning disabled
students benefited Ifrom computer keyboarding instruction in

reporting better written expresggive language production after
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keyboarding instruction. They cited that production quality
and length were improved, along with exkibited positive
atbitudinal change toward writing in general.

This teacher research project was implemented in order
to confirm or reject this hypothesisg Ly introducing computer
keyboarding instruction into a seif-contained classroom of 12
EMR [mildly mentally retarded] students.

Gains in quantity of words exhibited in computer produced
writing samples were varied. This finding does not support
Larter {1987} indicating computer usage fostered increases in
the number of words preduced in a compasiticen. Students that
had stronger expressive language skillis as measuraed on the
Test of Written Language Davelopment produced mors lengthy
compositions using either mode of production.

Two studentg with limited English speaking backgrounds
gscored in the 2% on the TEWL in Qcbober, 1994. Both of these
gtudents showad increased mechanical gkill levels
[capitalization and punctuation] using the computer. Two other
students scoring poor or very peor [1%-2%] on the TEWL showed
n¢g difference in all critical areas. Two students scoring in
the Average and Abhove Average range on the TEWL showed
improvement in computer produced samples in the areas of
centent, legibility and vocabulary.

One student of 5 who s¢ored in the Below Average range
showed improvement in all criterion areas and showed strengths

in expressive language that may be beneficial in transitioning
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into a career goal opportunity. Legibility severely impeded
the production of this student’'s paper writing samples. The
computer was & definite aid to expressive language production
for this youngster.

The production of more aesthetic compogitions may allow
future empleyers to perceive the EMR individual as more
capable of functioning in a work setting. The EMR student may
perceive the computer as a self-monitoring device that
enhances hig gzelf-esteem and consequently his adaptive
behavior.

In this study general problems with spacing, shift key
usage for c¢capitalization and deletion errors irhibited the
quality of computer productions. It is the opiniom of this
regearcher that further ipstruction in keyboarding and
continued practice over another six month peried with improved
keyboarding acuity would improve legibility of computer
producticns. Specific problems are noted in Appendix D.

Kerchner and Kistinger {1984) suggested when mecheanical
demands were reduced, writing performance was improved. The
"Picture A Story" and "Paws" software programs offer immediate
feedback, decreasing the need for sequencing cof ideas with
visual and mechanical prompts to  aid  construction of
sentences. The computer may have funckioned ag an aggist to
memory and cperated &5 a sequencing toel to ease recaptive
language difficulties. ZAnimation and high-lighting embedded

in the software programs may have helped to focus attantion
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during composition sesgions.

The POSTPHASE Attitude Survey { bppendix E} reveals that
gtudents that exhibit less expressive language impalrment, as
measured by tezcher éevaluation, their TEWL writtem language
scores and functional assessment, perceived their computer
produced writing samples less difficult to create. Those
youngsters chose computer production mode over paper and
pencil toels. Seven of the twelve children said they liked to
use computers more often to assist production than paper and
pencil tools. When correlating attitude toward reading, and
the use of computers, eight students expressed no change in
their attitude toward reading. Four students expresged a
negative change in their attitude toward reading. Thiz
regearcher would need to determine the impact of a new reading
series used during this study. The highly scripted, direst
instruction series may have impacted on the reading attitude
and the resulting responses gathered in this survey.

Further teacher research would verify i1f continued
instruction in computer keyboarding would over-rides cognitive,
auditory and expressive or receptive language deficits
exhibited by EMR classified children. Perhaps over-practige
in keyboarding skills would compengate for the above deficits
and provide opportunity for data entry or computer system
software programs that require little cognitive interactiom.
Increased emphasis on transitioning programg for sgpecial needs

students may drive further research in thizg ares.
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Subject $#

10

1

1z

[¥A]
[NE]
[AF]
[SK]
MR }
[BR]
{Ls}

[Cs]

[HT]
(ev]

[CW]

APPENDTE A

TEST OF EARLY WRITTEN TANGUAGE

Age Parcentile
8.10 2
14.03 91
10.11 2
11.09 15
10.02 15
12.00 16
2.07 2
12.05 1s
10.01 1
9.10 1
11.90 16
12.04 37

Dezcriptor

Poor

Above Avg.
PoOY

Below avg,
Below Avg.
Eclow Avyg.
Poor

Delow Awvg.
Very Poor
Very Poor
Delow Avg.

Avarage

44



Subjact # #Samples Content Voo/Str. Mechanics

1

2

10

11

13

5

7

LDTENDIX B

15

PRERTIASE WRITING SAMPLE RATINGS

2

5

LT B, N

3

B

4

e S o N o B TF

Handwriting
4

7



Subject &
1

2

10
il

12

Ovn
0
yRs
no
o
Id
yas
no
ne
no
no
ne

yas

ADPDENDTX
COMPUTER SURVEY

Purpose/Usage

games /homeworic

game=s,/homawark

qames

44

Fraguency

5 X week

1x week

le2z2g then I x wesk
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APPENDIX C
ATTITUDE QUESTIONNAIRE
Enjoyment of Writing alwayg gometimes never don't know
I like to write things.
Writing mekes me feel happv.
Writing mzkes me feel nervous.
T like to write things even
when my teacher deoesn't make me.
Pri in Written Material
I like to keep things I write.
I like to show my family the
things I write.
My writing looks good on paper.
I like my writing put up cn the wall.
I am a good writer.
Difficulty with Writing
Writing is hard.

Writing makes my hand tired.



always gometimes

OeVeT

4g

dk

Racognition of Good Writing

When I write, I can tell

wherz my mistakes are,

Writing is Ugeful

Writing helps me tell people my ideas.
11 raki When Writin

I like to have my Lriends help me

when I write.

Atti rd B in

I am a good reader.

I like ko read.
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APPENDIX C

Nam= oy T ionnai

Date

I have = computer at home.

T use my Computer to: play games da schoel work

write things learn reading or math
I use my computer:

everyday one time a week
a lot not much

Name Date

¥eyboarding skills and functicns used:
Deletion character by character:
Insertion character by character:
Save:

Print:

Mowve letters, words or senbences:
Return:

Spacebhar:

Project: 1 2 3 4 5 & 7
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ADPPENDIX C

ATTITUDES TOWARD WRITING QUESTIONNATRE

PREPHASE

Subject ¥ response Always Somet imes Never DK
1 {va} 16 4 0 o
2 {Nr} 10 2 4 0
3 {AY} 11 0 g 0
4 ({SE} 5 19 c 1
5 {MR) 1 11 4 D
& {BR} 11 3 2 0
7 {13} 11 2 3 0
8 {cs) 5 5 4 1
9 {JT} 3 19 2 1
10 {HT} 5 2 8 0
11 {Dv) 12 9 4 0
12 {CW} 3 11 2 0
Total 74 56 38 3

Note: See Questionnaire sheet Appendix C for sample
questions.

BEach subject is its own control.
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APPENDIX D
The Transition Phase revealed a number of difficulties
with teaching computer kevboarding skills teo MMR classified
youngsters. A log was Kept documenting individuzsl problems
with computer usage. The following descriptions evidence a
variety of difficulties.
Subiject # Problems
1 a. difficulty remembering Space Bar location
b. forgets to use Shift Key to capitalize
¢. doesn't space betweern words or use periods
d. was able to copy her own gentencesg dictated to
the teacher/aid onto the computer
Subject # Problems
2 a. had difficulty with placing hands on keysg-
{physiral handicap impedes fine motor
coordination)
b. forgets to use Delete Key instead of arrow key
c. forgets to use Shift Key to capitalize
d. presses Esc Key ingtead of Return Key
2. can use left index finger for left side of
keyboard and right index finger for right side

of kevhoard



Subject #
3

Subject #

4

Subject &

5

Subject #

Subject #
7
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Problamns
a. types with index finger
b. easily frugtrated
Problems
a. good ablility to use all fingars on home keys
b. confident working with ¢omputer
¢. typed first name ingorrectly
d. did not remember to use Shift Ray to capitalize
&. did not remember how to use Return Kay
£. easily frustrated when unable to find keys teo
write her name
Problems
a. used arrow keys instead of Space Bar
k. unable to reply to prompt on soreen -{unable to
read words}
¢. usSes index finger conly to find keys
Preblems
4. doues not use both left and right index Fingera
b. grew tired-{physical handicap impedes energy
level}
c. good legikility- {physical handicap impedes
legibility for paper and pencil tasks)
Problems
a. trouble typing his name
b. did not remember to capitalize using Shift Eey

¢. did not use Space Bar to space between words
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d. able to type sentences dictated to aid
e. held down Delete Key and erased product
f. confused "IY and "L"on keyboard
Subject # Problems
8 a. does not remember to use Space Bar
., does not remevber to use Shift XKey to
capitalize
c. uses index finger to type
d. was able to follow screen prompts with help
Subject # Problems
9 a. hesitant to type, yvet said she liked computers
L. difficulty remembering instructions Shift Key:
Space Bar;
c. does not know how to sound out or try to make
words
Subject % Problems
io0 a. could not find Return Key or Space Bar
. hesitant to touch keys
c. difficulty finding keys on kevboard
d. confused over *a¥ key-cenflicts with printed
"a" in reading text used
Subjact # Problems
11 a. guick response time
h. able te uze all fingers

c. able to follow screen prompts well
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Subjact # Problems
12 a. found keys easily
b. tried using zll fingers to type but reverted
hack to twe fingérs
¢. increased speed from 4 te 6 word/per/min,

2 summarization of the findings rewveals difficulties in
keybozrd usage that impede the legibility, punctuvation and
capitalization and number of words produced durlng composition
producitlion. Further group and one-to-one Iinstruction was
designed and implemented t¢ improve computer kevboarding
skills during both the TRANSITION and POSTPHASE portion of the

research project.
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APPENDIX E

A rating scale ranging from 0-2 pointg was developed by
the regearcher based on criteria from the Wechsler Tndividual
Achievement Test and the Test of Early Written Development.
Four areas were identified and rated. They are as follows:
content; vocabulary/structure; mechanics and legibility. Five
samples were used for each control allowing a possible 2
points to be scored in each area for each writing sample.

Subject # PREPHASE-paper POSTPHASE-paper POSTPHASE-computer

1l va content 2 L 10
voc/structure 3 5 10
mechanics 3 5 10
legibility 4 5 10

2 nf content 3 5 10
voo/structure 4 5 10
mechanics 2 5 5
legibility 5 5 10

3 af content 2 3 5
voo/structure 0 3 5
mechanics 0 1 Q

legibility 3 2 0



sk

by

is

(4=

jt

content
voco/structure
mechanics
legibility
content
voc/structuzre
mechanics
legibility
content
voo/structurs
mechanics
legibilitvy
content
voo/structure
mechanics
legibilitcy
content
voo/structure
mechanics
legibility
content
voo/stricture
mechanics

legibility

o W

10

10

10

10

10

10
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10 ht content 4 3
vor/structure 2 3
machanics 3 5
legibility 4 5

11 dv content 3 7

voc/skructure 4 5
mechanics 1 0
lzgibllity 5 0
12 cw content 5 7
voo/ structure 4 7
mechanics 1 5
legibility 4 3
AFFENDIX E
EUBJECT # AVERAGE NUMBER OQF WORDS
1
2
3
4
5
&
7
8
g
10
11
12

DAPER

22
3z
15
3&
47
30
22
25
26
14
16

52

57

3

3

4]

5

190

10

5

10

140

5

5

10

COMPUTER
139
31
23
25
29
25
44
27
22
17
39
35
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APPENDIX R

POSTPHASE ATTITUDE QUESTIONNAIRE

Writin
Description Number of Students
No Change 3
More Positive 4
Negative Change 2

Pride in Writien Materigls:

No Change )
More Positive 5
Negative Change 1
Difficul with Writing:
No Change 3
Legs Difficulty o

ition of Good Writing:
No Change 9
Better Recognition 3

Reading Attitude:

No Change 8

Negative Change 4

I would chodse to write on a computer rather than with paper
and pencil., [after instructicon]

Computer 7

Paper/Pencil 5
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