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ABSTRACT
mwmwammw Aoquisition by
Lements, Bouftard, Findiay and Taylor (1988) is utilized in this
MyﬂQMMmmmfbmmhrmm
and randomiy selected children in grades four, five and six.

A Handwriting Performance Rating Checkiist (H.P.R.C.) was
developed to screen students suspected of having handwriting
difficuities.
difficuities in a sample of grade four, five and six students. The
of handwriting difficulties as identified through the H.P.R.C. was
male students comprised the group about whom the teachers indioated a
concern for handwriting performance. A grade level difference in

Part two established the interobserver rellabiiity of the Handwriting
Performance Rating Checidist (H.P.R.C.). The percentage of agresment
between teachers for each question of the checilist was 78.3%
thlﬂnﬂ. Ammm(ﬁmmhﬁo
teachers on the inliial question of the H.P.R.C. suggest that handwi
mnmmunmmmmnn
net




Part four of the stuc'y investigated the incidence of handwriting
difficuities in physically awkward subjects and compared this to a
randomly selected sample. Fity-five percent of the responses indicated
a concern for the handwriting skilis of the subjects in the physically
awkward group as compared to 30% in the randomiy selected sample.
These resuits may indicate that groes molor awkwardness may Increase
the risk of experiencing fine motor (handwriting) awkwardness. However
the incidence of concem for handwriting performance in physically
awkward subjects is not high enough 10 suggest that awkwardness is &
general characteristic that crosses domains.
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CHAPTER ONE

Movement is a vital part of the normal development for all children.
Through a wide variety of movement experiences, especially through
natural play opportunities, children explore and learn about their
environment (McMath, 1980). The physical, social, emotional and
intellectual growth of children is influenced by structured and
unstructured movement experiences. Successful movement
confidence (Roberts, Kieiber & Duda, 1981; Moberts, 1984). Good
experiences are a greater acosptance by peers (Taylor, 1984; Gordon &

There is evidence that motor leaming dificulties may give riee 10
problems in a child's behavioral, emotional and cognitive development




serious enough to warrant attention. Rt is estimated that teachers wil
enough to require a remedial program (Gordon & McKiniay, 1980;
Henderson & Hall, 1982). Wal and Taylor (1983) indicate that closer %0
9% of children in each ciass may experience movement difficulties.
Other estimates are as high as 15% of the normal school population
(Cratty, 1978).

This study will examine the relationship between fine motor and
gross motor awkwardness in the handwriting performance of randomly
selected and physiocally awkward sampies of children. The Knowledge-
Based Approach to Motor Skil Aoquisition by Wali, MoClements

mummmmmmmm
dating back 10 the 1920's when Oseretzaky focused on devising a teet 10
identity & group of chiidren he termed “motor idiots”. Other common
motor sidils will be referved 10 as “phyesically awlevard *
Mmmmm-mm
known neuromuscular problems who fall 10 perform culturall iy
Wd‘ﬂmmmilﬂm Gﬁﬂv




3
normative skills are those that are “generally used within a specific
cuiture at certain ages by the majority of the people” (Wall, 1962, p. 2584).
A culturally-normative skill to Canadian youth may be hockey or ringette
proficiency as characterized by “"purposeful, aoccurate and precise
movement”. Wall states that acoeptable proficiency is dictated by age,
sox, socio-cuitural environment and performance expectations of
children may fumble a ball in an attempt to retrieve it after an
demands of the task shift from response loaded tasks %0 complex
perosptual or cognitively loaded types of tasks (Wall ot al., 1968). Tasks
involving external stimull such as music or competition add still another
however, the rate of development distinguishes them from their peers
(Secleidt, 1984). As well, these children tend 10 experience greater
fundamental or intial stage of the movement patiem.

How a child aocquires or does not aoquire fine and groes Motor
mﬁﬂm“mmmmﬂm
parents and ressarche dge-Based Approach o Motor
W(\ﬂﬂi 1ﬂ)mﬁmdh
structural capacity and the aoquired knowledge of the individual in el




aoquisition. "Structural capacity refers to the physioiogical, anatomical
and genetic endowment that a person is born with® (Wall et al., 1985,
p.28). The possibilities for structural capacity may be viewed on a
continuum, with ultimate capacity characterized by boundiess learning
potential for any form of information. The other extreme represents a
awareness of surmoundings and a lack of interest in leaming. This
inherited structural capacity of the individual is of great importance 0 an
ease by which the individual can acocumulate information in all
knowiedge domains (Wall et al., 1088). memmwbrm
leaming experiences faciliitates the individual's de ment to full
potential. hﬂm“mmb“nhi;f’

n of
genetic (structural capacity) and experiential factors” (Wall ot al., 1988,
P-29). (Acquired knowledge refers 10 the knowiedge that is geined
Physical awkwardness may be attributed 10 limitations in structural
capacity, inadequate opportunities for practics or a combination of
mmnmwnn 1908). Thﬁﬁm
memm _

mwmu thml“ﬁm




Figure 1: Interaction of the
d Knowledge Bases Concermned with the

Diagram adapted from A knowiedge based approach 10 motor

W wumm“wkt



Procedural Knowledge

Procedural knowledge is simply knowing how to do an action.
The abiiity to understand and perform the required movement skill in a
Mmmmmtyhbudonwm. Running,
WmuMmeMwmwmmm.
mmmmmomadmumm.
including perceptual, cognitive responee initistion and execution phases
that will allow the individual 10 perform the desired movement action®
(Wall ot al., 1988, p.28). Proosdural knowledge is stored in schema form
and can be thought of as “packets of interrelated knowledge within a
an'mhumwnmdﬂdm.mm
skipping (Wall ot ol.,1985, p.25). The development of knowledge
schemas is dependent on the quaiity and quantity of automatized sidiie
an individual poseesess, an individual's readiness for leaming and the
Quaiity and quaniity of practice he or she receives. Striving for good
Qualily of practice and sufficient opportunity for practice is essential for
the development of an acourate and rich procedural knowledge base.

Declerative Knowiledge
“Declarative knowiedge of aclion refers 10 factual information

stored in memory which will influsnce the development and exsoution of
sldied action” (Wall ot al., 1908, p. 30). This may be in the form of
increased understanding of nies and strategies derived from a
knawinipe base voh in information about the action. Other examples of
deciifEive knowiedge may be recall of basic movement siill SequUOnces
from the prepasatory movements 10 the follow through or the applisation
of the basic movement sidiis 10 sport siills. Wah age, maturation and
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experience, an individual's declarative knowledge base expands to
provide better information about action.

As declarative knowledge about action develops ohiidren "begin
to attach expanded conceptual meanings to their actions, and these
conceptual meanings in tum stimulate their use and understanding of
their action” (Wall et al., 1988, p.31). Huttenlocker, Smiley and Chamey
(1983) report that actions are among the first class of concepts that
children seem 10 develop. On the playground, for instance much of the
chanting and shouting is desoribing movement actions. In order 10 uliize
movement sequences or procedural knowledge. Furthermore, Arend
(1980) believes that individuais are better able 10 control their action as
they increase their knowledge of the morphological, biomechanioal and
greater control of his or her action.

Tranelerence of 0ONOEps CCOUr across knowledge domains (Wall
ot al., 1905). An individual with a good decierative and procedural
knowiedge base for a movement sidil or a sport skill may dispiay an
increased apiitude in the ulliization of strategies (metacognitive sidils) 10
assess, integrate and concepluaiize existing knowledge in new spons or
movement activities. For example, the siop performed on skates may be
goneralizable 10 the stop utliized in ekiing. On the cther hand, children
with poorly developed knowiedge bases in some domaing may
chilgren who fall 10 perform cultusally normative §ress Mmetor play shille
may experience dificully in the fine motor cidiis of printing, Wiliing or



outting. The ability 10 integrate an individual's procedural and decierative
knowiedge bases is important for good skill acquisition and "Nes at the
very heart of optimal leaming®. (Wall, 1988).

affective domain is the third major domain in the theory. Through
mmm1mmﬂmmm
myemmammmmmm
negative feslings about their abliities in movement sltuations (Merter,
1082; Kcaﬁ.iﬁ). These negative feslings ek unatiended may hinder
the development of procedural and declarative knowledge. Children thet
MM“WE&MW““
frequently ashed 10 perform aclivilies 100 dificult for them. Weakness in
these areas creates & senee of frusiration and & bulld up of tension which
base schema. A child experiencing these weaknesses may eeidom
mdmwﬁlm mmd-m
affoctive inowiedpe base is therelore further diminished. This may
ulimately extinguish any molivation 10 taskie enhanced movement
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challenges. As well, the cycie of fallure and negative seif-perosption may
be manifest in other behavioral problems for the ohild (Taylor, 1904;
Gubbay, 1978; Keogh, Sugden, Reynard, Calking, 1979). Negative
feslings that ariee from poor performance in the groes motor domain, for
example, may be carried over into leaming situations in the fine motor
domain resulting in generally negative attitudes about leaming and
performing.

Metacognitive Knowiledge and Skills

Metacognition is concermed with “knowing about what one knows
or does not know " (Wall ot al., 1966, p.31). Metacognitive knowledge is
the individual's awareness of his or her procsdural, declerstive and
affective knowledge base. The accuracy of this knowledge in knowing
what one can and cannot do is important in inliating a pian 10 remedy
problems and in setiing realistic goals and ambitions.

The development of procedural, declarative, affective and
metacognitive knowiedge, allows the person 10 develop metacognitive
siills. Metacognitive skill, is the “Instantiation or use of metacogniive
knowledge about action” (Wall et al., 1908, p.32). Metacogniive siilis
are ostegorized under the procedural knowledge domain and involve
planning, monitoring and problem solving for motor reaponses. Eficilent
and eflective metacognitive skilis may be used 10 control what we know
in action shuations.

The origin of the physically swiwerd leamers problems are
difioult 10 pin point. This is largely due 10 the heteregonsity of
characteristios within the physically awlwerd population (Wali, 1008;
Honderson, 1967). Awiwwariness is normally determined by inadequate
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performance in gross motor skilis however, difficulty in the fine motor
area frequently appears in the profiie of physically swkward ohiidren.
mnwa«d.nmp.mmmmmm
awkward children inciude a “delay in soquiring hand dominance,
immature drawing and iNegible handwriting”. The frequent observation
ammmmmmmmm
existence of a lack of generalizable procedursl, declarative and
mmmmmmnm(tm)madom
greater risk for reading difficuities within the physically awkward
population. The presence of reading and writing difficulties may indicate
the possibility that physical awkwerdness is also present in other
knowiledge domains.

According 10 Wall et al. (1808, p.37) “physioally awioward children
lack procedural knowledge in their culturally normative skills.” To
construct the letier forms required for the ekill of handwriing the child
needs procedural sidile. Declarative knowledge includes the ability o
memorize the aiphabetic letter forms and 10 visuaiize and recall theee
images 10 mind. Monkoring the handwriling performance for consistency
in slant, in heeping within the lines and in spacing of lstters and words
requires metacognitive skill. Therefore, 10 aoquire handwriting skit
(sssuming the absence of mental deficiencies, perceptual motor
imiations or physical disabiliiies) the individual's deciarative, procedural
and metacogniive lmowledge bases need 10 be integrated.



W of the Problem
Amdnhnnalﬂi:ﬁdyhhumﬂmhjjf;fii P
awkwardness in a fine motor skill (in this case handwriting) and
awkwardness in gross motor skills. Lack of proficiency in handwriting
and in gross motor skills may be evidence for the existence of groupe of
children for whom awkwardness is a general characteristic. This may be
bﬂmgm sbout by inadequately md’ knowlodgo jge bases and

muﬂmmmmmnmu
imits in structural capacity, practioe deficits in these domains, the
interaction of genetic and experiential factors or 10 lack of integration of
awkward group of chiidren is not greater than it is in the normel
mmw Imh“ﬁﬂwhm

, ,,,hﬂwhﬂhummﬂmmﬁy
BMHMM“UD“WH
genetic endowment or structural capacity. In order to gather this
information on awieward children the incidence of handwriting diicullies
with & group of awieward children. As & result, the following questions
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1. What is the incidence of handwriting difficuities in & sampile
of students in grades four, five and six? Other nuestions examined
include the relationship of gender and handwriting and the teachers'
reeponees to the students’ performance at the various grade levels.

2. What is the reliability of the Handwriting Performance
Rating Checidiet (H.P.R.C.)?

to the next year?

4.  What is the incidence of hand
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amumnmnmrmm
mmm(emmlm 1980). mmm
awkwardnees is generally restricted to the groes motor area. Dllh.iyln

mmﬂMHmmmhdﬂni,_

wm.en-ﬂceunummmmmnm
awkward demoneiated awkwardness in the skilis of dressing, feeding
and walking and aiso displayed great ditficulty with the fine motor eldiis of

,;;i,;i ,mm-mmmmﬁ
grasping. The degree 10 which the child can perform these small
mmhmmnmm Lﬂﬂm

mmmnd 1-§.mam 1900; Geuze &
Kaiverboer, 10!7) Qntpa-ah ngh

Mh:mmﬂaﬁmﬂﬁhmﬁn
for granted by thet poriion of the population that hawe Suooseshlly
leamed the perosptual and motor slills & requires. Hagin (1983) and
Luria (1973) descride handwriting @8 & complex visusl, metor, bedy-
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movement involves assessment of both afferent and efferent information
and aspects of body image from within, accurate perosption of the visuo-
spatial coordinates in which the movement ooours, interpretation of
feedback and timing of corrections, ali under the reguistory control of
communioation processes.” Kt is not surprising that handwriting provides
a significant cbstacie t0 some chiidren.

in the classroom, legibiiity of handwriting is important 10 both the
child and the teacher. Trying to read poor handwriting or unreadable
numbers in math may create negative feelings in the teacher. The
resulting irritation and frustration may result in the lower grading of the
student. Research provides evidence that children whose handwriting is
difficult 10 read receive lower grades regardiess of content (Briggs, 1970;
Groft, 1984). Furthermore, Pheipe-Terasaki, Pheips-Gunn & Sietson
(1963) agree that handwriting and speliing are prerequisiie sidils 10 the
wilting of school compositions. He states that "only afler a senee of
competence in these mechanics is reached do children begin 10 play and
praciics with words and phrases ° (p.308).

Srenner, Glilimen, Zangwill and Farvell (1987) conducted a
longitudinal study (3 years) of 14 eight or nine year oid children
experiencing vieual - motor dificullies in their dally activilies, that is they
displayed Negible wiiting and their work was completed in a somowhat
messy manner. The teachers were asked 10 890088 these children on
their academic progress, attiude and scciometric status. Reporns most
often received from the teachers indicated that thess children were below
average in speling, handwriting and arthmetio sidiis. As well, the
chiliven were ched as being in a group that was congidered untidy, laxy,
unpepuler, inliating and awilenasd in Sne motor sldils.
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Taylor (1984, p.2), describes a cycle of negative behavior children

are a source of embarrassment and ridicule and the child may
misbehave in an attempt to mask the inadequacy. Chiidren at a very
early age are aware of the importance of good physical ability and
fine moutor skills aleo fall prey 10 this downward epiral of behaviors. The
frustration tums into a withdrawal from the handwriting task, resulting in &
weak performance and a decline in motivation 10 attempt other leaming

Shallice 1960; Gallistel, 1981; msmim.wﬂ.im
According 10 Luria (1973) and Stot, Henderson & Moyes (1967), the
inkial stages of wriling depend on memortzing the cognitive end vieusl
form or schema of each letter. St et al. (1087, gimmnn—
that “he schema of the lstier must be transialed MO & MOVEMe
mm-wﬁﬁm Amdm
(declarative knowledge) Wil assist 10 achiove the desired product.
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many pooplor their nlgrmuri is an l!lmpli of automatized skill

through lnngum with no conscious effort, thnnby MBQ the
individual to concentrate on the message 10 be communioated.
dangerous skill, conscious control is required (Wall et al., 1965). When a
difficuit or novel skil is presented to an individual, recognition of the
correct control schema required to produce the desired aclion responee
control than the more familiar task. Therefore the time required to
inoreased. For example, a skilled performer may need %0 employ
conscious control in the case of signing a cheque while using a fiend's
back as the wriling surface or when using a fountain pen or a piece of
motor schema will enable the individual 10 perform the action quickly and
An individual's procedural knowledge base can be evalusted in terms of
the quality and quaniity of autometic skilis leamed and the abilty 10
generaiize this information 10 other action sequences (Wall et al., 1908).
The orucial rele of cultiure and practios in the development of °
mmmsnm in thelr work Saida and
children, lﬁmm“mnmmm
Griish chiliven ot about three years of age in the manipulation of a
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children use & knife and fork which are heid in a pronated position, while
tripod position. This provides for a much greater opportunity for practios

lation of & pencil.

(Wall ot al., 1088, p. 30). arative knowledge includes information on
mmm“m mmmmﬁ
form of body awarensss required for handwriting is the information on the
posiion of the imb in apace and the monkoring of task requirements from
one action 10 the next. This process would INCOPOrate an “EooUrale
Mdﬁﬂ-dﬂmmmmlm
mﬂﬂ.m Thhhmm“y

Mﬁmﬂﬂmm-ﬁﬁww As one hand
posiions and adjusts the paper the other hand Moves the Pen 10 produce
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Biomechanical factors affecting handwriting may be knowiledge of
the pressure exerted in the handwriting grip, the foroe of the pen/pencil
stroke and the movement of the free hand across the page.

Environmental constraints include spatial orientation and the
temporal sequencing aspecis of the performance. For example, a child
who has difficulty lining up worde/ietters and leavee insufficient or
excessive 8paces between worde/ietters may require special lined paper
or an appropriately angled deek 10 reduce the task difficuity and provide
the paper in relation t0 the body, writing instrument, the quality of past
teaching and possible psychological reasons such as strees at home,
relationships with teachers and/or other students.

As alluded 10 previously, an important facet of declarative
knowledge is information about body awarenses (Wall et al., 1988).
Williams (1063) draws from the work of Nash (1970, p.481) who
defined as “the conscious awarenses and identification of the looation,
posiion and movement of the body and is individual parts in space, the
NM“.MDNMM mma
body awarenses is dependent UPON the early S0NSONH-MOIOr SNPENeNG
(ummmmnumd-w
diagram of the body thet is bull up in the brain (probably in a definke
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(as cited in Wiliiame, 1983, p. 481).
interplay appears to be an important variable to leaming. For example,
writing depends on the ability to memorize the aiphabetic letter forme and
to visualize these images in the mind (declarative knowiledge). The
procedure of isolating motor impulses 10 conetruct the graphic lustration
is procsdural knowledge. To perform the siill of handwriting, k appears

Affective Knowiedge and Hendwrit
nmmmmmmm
handwriting, decreases one’s confidence, seif esteem and motivation 10
mmmmm;mim
: periences of faliure may lead 10 & negative ssli-conoept
mmmmim Leamed helplessnses o
charactertzed by & lack of motivation and pereistence in task completion.
other domands. For example, In echool students may be required %
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constraints. This demand encourages shortouts in letter formation and
spacing that result in an iegible product. An unreadable or itlegible
practios required for improvement. The importance of motivation 10 the

nitive Knowledge and Mendwriting

MMWMBMIWIMH
what an individual can and cannot do. Rt is based on an awerenees of
the procedural, declarative and affective knowiedge bases.
experionce (Wall ot al., 1965) as children become aware of what they
(1m)mmmummmmmmn
mmhﬁmmmmnm-md
the model a child eets as & goal for himesif or hersell. Mesults indicated
that the ability of a child 10 pick out a handwriting sample ke his or her
mmnmwmmﬁnmmam
oF USe an aspirational model 10 produce change in
andwriling performence. As Knapp (1983, p. 64) points out in reference
bﬁﬁ“ﬁmm “Whe level of aspiration of a leamer
b“ﬁllﬂhﬂhﬁﬂhﬂdﬁﬂhmﬁ“
10 08t & lovel of aspivation just & Ble sbove past achie
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*Metacognitive skill refers to the instantiation or use of
metacognitive knowledge about action” (Wall et al., 1088 p.32). Ris a
more sopbhisticated form of proocedural knowiledge about action and is
often used in problem solving situations when planning, monitoring,
evaluating and predictions are needed (Wal, 1988; Brown, 1977). A
leaming strategies to accomplish the task. This would differ for each
individual leamer according 10 his or her skill level. An example of a
metacognitive skill particularty useful for the motor domain is the ability to
problem soiving. In technically dificult siuations, chiidren often use
procedural and part metacognitive knowiedge. In the skill of handwriting,
for example when writing with & fountain pen or a large tipped felt
marker.

Motor Assssement Tools

provided with programe of remediation the more ikely improvement o
leaming 10 0ope with motor imitations will coour (Gordon & Molinlay, |
1962: Haubenstricher, 1902; Wall & Taylor, 1083). identiioation of those
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Most tests of motor proficiency foous 10 a large extent on the gross
Oseretsky Test of Motor Proficiency (1978) three of them measure fine
motor skifis. The fine motor tests include response speed, visual motor
control (card sorting, cutting with scissors and using & pendil 10 mark a
straight line within a narrow boundary) and upper imb speed and
dexterity. Are theee tests sensitive enough 10 detect weaknesses in
printing and handwriting ekii? Stott et al. (1985) obeerved poor hand
by Sovik (1984, 1987) in a group of children he referred 10 as dyegraphic.
threading card sorting and displacing pegs). An imporiant strength of a
an individual in the normal course of le. The Gubbay (1978) test Rems
of bead threading and peg dieplacement are not cullurally normative
tasks for a child in most modern day westem socistal settings. R may be
MOre appropriate as a culturally normative fine motor sldll for school age
children 10 be assessed in performing tracking, tracing or copying
A major teacher complaint is in the time required for assessment
purposes. For example the time required 10 administer the short form of
the Bruininks Oseretaky Test of Motor Proficiency by an experienced
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However, if the test items were culturally normative (tracking, tracing and
espyiﬁg ixiraliﬁ) and thonby ﬁlﬁhﬁlﬂﬁ the m of skills

mmmnhmmmmmm:mm
A major oriticiem is in the procedure utiNzed for motor skill
asssesments appears 10 be overly clinical and artificial. Uniess children

(Lord and Pepler, 1979) m

mmmdmmwmm
mhmﬁﬁmﬂﬁdmnﬂmhm
ﬁdﬁbm jorming at in the

pemance Billlag Chesidist (H.P.A.C.) was
mwnwnmﬁﬁm-“dm
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subjective in their rating of handwriting sampies. When asked what
criteria were used in their evaiuation, teachers named 14 items, only 8 of
which are coneidered significant on the Freeman Soale (1959). The
Freeman scale outiines the general qualities of handwriting in terms of
legibility (1988). Otto , Askov & Cooper (1969) found that once teachers
were trained and familiar in the use of a handwriting scale they can rate
handwriting sampies without the use of the soale. The suggestion is that
the teacher internalize the criteria for making the judgement of
handwriting performance.

The assessment should inciude a variety of copying and free
writing tasks. Sampies of written work for all subject arees should be
studied in order 10 gain a better idea of how the child writes in his or her
dally work,

An in-depth test such as the Diagnosie and Remediation of
Handwriting Problems by Siott, Moyes and Henderson (1986) should
then be used 10 confirm the identification. Other information this test will
provide is the nature of the handwriting fault and a starting point for a
program of remediation.

Hendwriting Performance Rating Cheokiiet
The ten questions on the H.R.P.C. were selected from written

reports of clasercom feachers and the handwriting difficulties ofen
experionced by students in their classss. These questions 100us on the
following parameters:

1. pressure piaced on the paper

2. body tension

3. willing grp
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10. mﬂﬁﬁiﬂm

The first three questions on the H.P.R.C. focus on the pressure
being placed on the paper, body tension and the handwriting grip during
mmmmﬁrpﬂm

m.mmummmﬁmﬁumn
students and was oarvied out in a combined classroom and laboratory
situation. The ideal grip is characteristic of the tripod posture. A
thorough obeervation and rating prooedure was followed 10 determine
right tumed hand which was ofien overly prenaled. Almost every child in
the study heid his or her fingers in a hyperfiensd and s posiion, and
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underdeveloped arm and finger movements and a high level of muacle
tension in the fingers wes aleo found. As a result of this high muscie
tension in the fingers there seemed 1 result a corresponding heavy grip
and pressure on the pen and paper. The high incidence of grade three
mmmmﬁcnmgﬂpmmwmmm
mmm-ﬂmmammmmf’
coordinated movements of the fingers are not yet present. The mature,
grip” became progressively more refined in children between the ages of
7 and 14,
They define handwriting quaiity in terme of “legibilty” or “quick
provide a readily chesrvable measure of handwriling sldl however, they
S00M 10 provide information only on the finished product and appeer 10
Mhmm;m

determing the influsnce of m pharacten
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1983; Bell, 1970).
in a comprehens

LMMZV!NLEMM(“E)WW

and size were "discriminable elements® of legibility. According to Bell
role of vision in the de d!ljlynlnﬂhm&ﬁll
is essential for the development of refined fine motor control. Acocording
ﬁ%(lﬂhﬂdvﬁummﬂmm
mnhqﬁvﬁimbm dﬂnhm m
of refractive types of problems are farsightedness, nearsight s and
astigmatiom. Tﬂlmdmﬁn_ﬂyhmnm
prescription glasses. Orthopiic vision refers 1o the eMaiency of the eyes
woridng together. When the eyes do not work in unison, two diflerent
the boasd, 10 wite on the ine, 10 evenly 8pace Isiters and words requires
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Ot arameters affecting legibiity are presented in questions
mmummmdmurﬁc Theee inquiries are t0
investigate the elements of letter formation, letter alignment, spacing of
Poor letter formation reduces the legibliity of print more than any
other slement and usually receives the greatest emphasis in teaching
children to write (Graham & Miller, 1980). Incorrect letter forme may
make the writing hard to read. Over 50% of the iNegibilities in
1968). Theee lstters are n, o, 0, 8, ¢, &, r . Other studies examining
chiidren’s handwriting indicate that the lstters a, @, r, t account for about
80% of the Megiblities at any grade level (Graham & Miler 1960:
Graham & Madan, 1981).
To form letters correctly children must have several sub skille

8. abilty 1o copy shapes, copy general letter strokes, COpy
singloorgroups of lstiors and

R is interasting 10 note that incomect lstter formation may become &

wademark for some individuals. In & etudy of up 10 300 sampies of
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children's writing it became apparent that many of the faults in the
handwriting samples are due to ignorance of the correct letter form or
to express their individuality (Stott et al., 1988). To accommodate
personalized letter forme that can decrease legibility, a teacher should

Poor letter or number alignment is another source of ilegible
handwriting. It produces work diffioult to read and frustrating to work
probiems that require number alignment to identity operations and
where a motor handiosp is suspected, & diagnosis of neurclogioal defiol
shouid be posiponed unti a program of remediation is attempled to
determine how the child responds 10 remedial instruction.
children are required 10 switch from prining 10 handwriting. A distinot
motion characterietic of printing allows for more ime 10 Procese the
information required for correct spacing of leWiers and words. AcoOnding
10 Siokt ot al. (1005) when the activity comes 10 spalial aapects of wriling,
the diiculty s in determining whether the problem s with a feult of
concept of In an inability 19 handie epatiel relstions. n other werds, &
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peroeptual disability or simply because the child requires corrective
it is important to note that aithough serious problems will
frequently show up when chiidren move from printing to handwriting it i
not the increased difficulty of handwriting that is the cause. Research
indicates that handwriting rather than printing is probably easier for
children to learn since many letters ( °F, "e", "", "0") have similar
movement patterns to that of scribbling (Cratty, 1978). As well,
handwriting prevents the reversal of letters common in printing. This
brings into question the whole curricular structure of early years
mngmm-nmammmmmwm
mummnuﬂamﬁhmn
MWWMNMﬂMth
movements. Siott et al. (1905) classily inconeistency of letter slant as &
fault of control. The authors state that the most likely cause for these
mdmhmmmmmum
coordination and/or & neurologioal origin.
Tahmﬁhmm“mmhﬂb
reasonable amount of time. Cument research suggests thet an
@8 & facst of legibiity (Askov, Otio & Askov, 1970). Research previding
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guidelines with regard to handwriting speed does not appear to have
been updated since the work of Freeman (1984). Freeman provided
norms for handwriting speed in terms of legible letters produced per
minute. He found that between grades two and eight, children's speed
increased from 30 letters per minute to 80 letters per minute.

Discussion of Fine Motor Difficuities

The effective performance of handwriting demands that it be
carried out with a ocertain timing and speed. A child who is unabie to
execute the motor programs in a fluent fashion may suffer great
frustration. in a study by Geuze and Kalverboer (1987) a continuous
tapping task was used to study the variability in time intervale
(inconsistency in reproducibiiity) and adaptations t0 a change in task
speed. The results suggest a general timing problem in clumey children
and problems in adapting to external task demands. Both condiions
have consequences to leaming and utilizing instructions effectively.
Because the outcome of a movement (conscious vieual perosption of the
features of the letter) is used as feedback t0 improve subsequent
performances and physically awkward children experience problems in
proosesing stimulus information simuitaneously into an adequate
responee they may not benelit from this knowledge of results. The notion
of the importance of feedback is essential 10 the work of Sovik (1962,
1904, 1967). He fosls that sensory (internal feedback) as well as
supplementary feedback (extemal feedback) needs 10 be employed ¥ the
loamer is 10 progress in improving handwilting skills.

According 10 the Knowledge Based Approach 10 motor il
acquisition (Wall ot al., 1986) procedural knowiedge stored in schema
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!orm'undom“thﬂmaﬂmonofdlupmmmmnmm
including the stimulus identification, perception, decision making,
response selection and execution, and the evaluation of intrinsic and
extrinsic feedback”. In other research (Singer, 1980; Norman & Shallice,
1980; Galistel, 1981; Steimach & Diddies, 1882) findings suggest that an
inability to execute motor programe or schemata in handwriting may be
due to a developmental iag in the procedural knowledge base. The
holistic nature of the knowiedge base approach emphasizes the impact a
deficlt in one knowledge base has on the others. The knowledge bases
are not mutually exciusive entities. There is a need for the knowiledge
bases 10 be nurtured together for optimal success.
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CHAPTER THRER

Part one of the study investigated the incidence of handwriting
difficuities in a randomly selected group of students in grades four, five
and six. The relationship of gender and handwriting dificulties as well as
ngmmdmmm mnm performance
H.P.R.C. Part three of the study examines the stability of handwriting
performance over two years. Part four investigated the incidence of

A ten question Handwriting Performance Rating Checkiist
(H.P.R.C.) was developed 10 assist claseroom teachers 10 evaluate
hﬂﬂmﬂnﬁ (ﬂomm Ivmanm
mmmmmmmrn.c maﬂ
performance. The checidist is designed as & prescripiive instrument that
will enable the teacher 10 identity the area of dificully for & program of

Prior 10 addressing the ten questions of the checkiiat, the teachers
overall impression of the chill's handwriing performance is established.
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is gender, age and grade.
The ten questions of the Handwriting Performance Rating

1i

A oollection of handwriting samples and comments were
Winnipeg, Manitoba. The areas most frequently reported as
Wﬁuhw“ﬁmmeFﬁc These
letters and words, body pmuro durlng hlﬂﬁwdung

(1968, 1808, 1987), N. Sovik (1962, 1984, 1087), J. Zivani
(1983, 1984), R. Hagin (1983),

The information generated by the teachers and review of
subjecied 10 review by colleagues (6), peers (10) and student
atvisors (2). The reviewers we:e instrucied 10 anewer the
following questions: a) Are the Rems good descriptors of
handwriting performance? b) Are the desoripiors of the
handwriting performance clearly wrilten?




s

The ten questions of the H.P.R.C. address various parameters that
contribute to handwriting performance. Likert type responses for each
question describe less desirable and more desirable characteristics of
handwriting performance. The two res pe falling to the left hait of the

to the right of the page describe good handwriting qualities. The
into the facial muscies. This posilion appears 10 provide a perosived
pressure on the paper 10 provide an increassd awareness of sensory
order 10 evaluate devigtions from the norm. in question number four the
concermed with the appearance of the handwriting and Ws oasy
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reaponee may indioate a visual limitation, a lack of adequate procedural,
mwmmmidﬂlﬁiﬂﬂym‘kupuﬁ
wnhdmmmonmmmmmmmm
The question attempts to identify if excessive effort and concentration to
mmwbmmmmwmm‘bmm
wwmmmmmm-ﬂm
to identity if the obstacie to completing assignments is handwriting. In the
ummm.mmmmmmmm
ruied out.

The oriterion used to indicate concem for handwriting performance
was the judgement of the teacher in the initial question of the H.P.R.C.
that addressss concem for handwriting performance or lack of conoem.
periormance or the extent of the conoem.

Part One
Part one of the study identifies the incidence of hendwriting
six. The relationship of gender and handwriting dificulties as well
as & grade level diflerence in teachers’ responses 10 student

Subjests
wben clementary schools in Maniicba, Canada. To ensure
randomization of subjects, a six digh random number was given 10
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each of the teachers. The teachers were instructed 0 count down
their class list of boys the number of the first dight and 10 complete
a rating checkiist on this subject. This same procedure was
continued, alternating boy-girt, to attain the remaining five
subjects. The subjects were from urban and rural Manitoba
schools. The subjects were from grades four, five and six and

Prooedure
Teachers of grades four, five and six in eleven elementary schools
ten point H.P.R.C. for six of their students (three girls and three
boys) (see Appendix B). The teachers were asked 10 anewer all of
uestions for each child and 10 check only one desoription for
each question. Prior 10 anewering the ten questions, the teachers
were instructed 10 indioate their overall evaluation of the child's
mm The teachers indioated a CONOKrn OF
mmarnc mmbmh
dmhﬂ“:mh“&q“w
a lack of concem for handwriting performan This |
wm, MOSNages. mmﬁwm
mmﬂmmmm A
quencies used in the Chi Square caloulations were In
mﬁnmdmhmwm
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Part Two
PMMomeQMmmmmvdtthmW
Performance Rating Checkiist. The reliabiiity of the H.P.R.C. is
established for a group of grade seven students.

Subjects

The subjects were sixteen grade seven boys and girls from
elementary schoois in the River East School Division # 9 in
Winnipeg, Manitoba Canada. Of the 16 subjects seven were
maies and nine were female.

Proocedure
mmmmmmmmm
MMMMMWﬂybnmm
seven teacher in each of the four schools. Theee instructions (see
Appendix C) were followed up by a letter. Thorﬂmn
teachers then passed a second H.P.R.C. 10 one other grade seven
in & writion format.

oiven the same sample of the subject's handwriting and were
instructed 10 answer questions number four, five, six, seven, and
oight of the H.P.R.C. Through cbeervation and from past
oxperionces with the student the teachers were asked 10 complete
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The interobserver agreement scores were caloculated by using
each question (10) of the H.P.R.C. for each subject (16). This
yleided *‘mmwmmm'” son of teachers ecores. u.hg

nﬂdlndugmmmmthomummm
where agreement including same and similar evaluation
characteristics was used to show interobeerver agreement. For
example, in question number seven conceming the spacing of
words the same or similar characterietios would be “no difioulty”
exciuded. The exciusion of question number one conceming
“pressure on the paper when writing” was due 10 unrelated same

Pmmﬁmmommmﬂm
"':‘Li,ﬁﬁﬂmyﬁtbﬂnm The results may indicate that
handwriting is a stable characteristic of the student.

Subjects
The subjects were selected on the basie of their involvement in the
Miver East School Division in Winnipeg, Manioba. Of the 16
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Procedure
were rated by their new teacher in grade seven. Results should
provide information on the handwriting behavior over the two
years. The subjects were rated in February of their sixth school
yoar and in May of their seventh year of school. This would aliow
Same proosdure as described in Part Two.

Part four addresses the incidence of handwriting diiculties in
provide addiional evidence 10 suggest a ink between handwiiting

The physioally awioward subjects were grade four, fve and six
River Gast Schos! Division in Winnipeg, Mankeba. Of the twenty-
The inie) soreening of eubjects was by Physicsl Sduostion

physionl @louliies in perfarming mevement requirements dusing
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class where given a more in depth test of motor proficiency
designed 10 assees performance of their basic movement skille.
Checidiet® (see Appendix D ).

The children confirmed as experiencing difficulty in two or more
are grouped acoording 10 type of sidil and are as follows:

2. Manipulative Siilis - catohing, throwing
3. Balance abiity - static and dynamic

Precedure

The teachers of the children identiied as physioally Swioward were
asked 10 compiste & Handwriting Performance Rating Checidist for
the child. The retumed H.P.R.C. provided information on the
incidence of handwriing dificulties in this group by gender and
grade. |
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five and six), and mixed gender (male, fomale). Descriptive and
inferential statistios were generated where appropriste.
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CHAPTER FOUR

RESULTS

mmmmmmmmmmnmh
handwriting performance. Chi Square analysis was used 10 determine
significant difference for gender and grade level. The percentages of
responees on each question of the H.P. R. C. conclude this section.
Tﬁimlwdﬂ:Bmmu

overall impression of the ohild’s handwriting performance was
am conoemed about the handwriting shills of this child® or “no | am not®.
A total of two hundred and eight Handwriting Performance Rating
checidiste. Of the 108 checidists retumed, §8 were compieted on female
The aresion used 10 indicate concem 1or handuvliing Periennance
was the judgment of the teacher in the inial question of the H.P.R.C. hat
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of the student. Seventy five responses (70.1%) indicated a lack of
commlnﬂiihﬂlm riting ekill of the student.

the percentage was faily consistent (31%, 31% and 27% in grades 4, §
and 6 respectively) over the three years (X*2«.279).

o nately 16.0% (0 of §8) were
Wummmnmnﬁ-mu
Qddnﬂumﬁlﬁym M“ndﬁﬁ—n
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in the proportion of males and femaies with handwriting difficulties as
was judged by their teachers. A Chi Square analysis for each grade
teacher concern for handwriting ditficulties in grades four and five. (X2
(1, N=34)=8.83, g < .08; X*2(1, N=35)=3.92, g < .08). In grade six the
difference was not significant. (X*2 (1, N=37)=2.9, p <.08). (Table 2).

Table 2

Each question on the H.P.R.C. had four possibie reaponses. The
responsss descrided the handwriling em 10 varying degrees of quality.
For most of the questions the two responses falling 10 the lek halt of the
page reflecied poor handwriting performence. The reeponses falling 0
mnﬂﬂhmﬂﬂﬁmﬁﬁiﬁ
pchedistic of the handwriling Nem.
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The following resuits describe the nature of the specific difficuities
identified by teachers for the ten questions of the checikiist. Examination
of the responee pattems by grade for the group with handwriting difioulty
(N=32) is compared 10 those for the other subjects (N=74). Differences in
response patterns by gender were not found therefore the following
analysis includes both maies and females combined.

Table 3 presents the resuits for question number one which
addresses the pressure the child exerts on the paper when writing.
Resuits for all grades combined indicate a clear difference in the
responee pattern for “suitable pressure” with 83.0% of the *not®
conoemed group using suitable pressure and only 44.0% of the
“ooncemn® group. There is & tendency towaris excessive pressure for
the “concern” group (31.0%) though a emall percsntage of the conocem
group (16.0%) use inadequate pressure. Across the grades, there exists
some anomalies and no clear developmental trend.

“HHNMH‘FMH
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conocerned with bﬂdy tension when wﬂﬂng The mﬂaﬂtv of the

addresses pencll grip. A very efficient grip would be characie d by &
mmnﬂmmnnmm
mmanmnmnmﬂ“n
judge the eficiency of the grip. The results indioate a clear patiem of
grades combined, & large majority of the “Not® CORDM GROUP Were
judged 10 have an “elicient” or & “very eficient” grip (91.0%). In e



48
Also, mmamummmwm
“efficlent” revealed a deterioration in the efficiency of the handwrith grip
with an increase in grade level. In addition, 72.7% of the grade four
students were identified as having an efficient grip as compared 10 27.3%
and 30.0% in grades five and six respectively. This may be due t0 more
time spent in handwriting instruction and the opportunity to practios letter
formation in the grade four curriculum. Another possible explanation
myhthdgrﬂllmrtmmihnmm
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responses represent a “very legible® or "exoelient® handwritten product.
in the "conoem" group, the majority of responses (65.6%) were judged to
be "not very legidle”. As well, when taking into acoount the responees
that describe an m.glbh p-ﬂﬂrmm for the "oconcern® group the

2EPONSes across the grades. Of the
“conocem” m?ﬁ.ﬁﬂﬂummpﬁoﬂbmm

Table ¢

" 1’ l 7 “"“’1 ﬁll

such things as letier reversals and reproductions of letiers from charte of
chaliboards. For all grades combined, and partioularly in grades four .
and “not" concermed group. In the “concem” group, 87.0% of the
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responses indicate “some difficuity” or “great difficuity” and only 23% of
the “not® concerned experienced difficulty in these areas.

Table 7

Iascher Rasponses Congerning Laetter Formation tor Both
Groupa

Table 8 presents results for question number six which addresses
the student's ability 10 keep within the lines. For all grades combined,
the data indicates thet the majority of students (93.3%) in the “not”
concemned group were able 10 keep within the ines “oflen” or “nearly
always®. In the “concemed” group §8.4% of the students were able 10
keep within the ines when writing.



Table 9 presents resuits for question number seven which
addresses the spacing of letters within words and words within a
sentence. The results for all grades combined indicate thet the majority
of the students in the "not” concemed group experienced “llle” or “no
diffioulty” in this area (87.0%). Of the “concern” group, 80.0% of the
students experienced “Ntle dificulty” and 40.7% “some dificulty”.

Table
Iaasher Resnenese indicsting Ditfieuily in _Spesing of Waerds

1. -l ‘l -l

mmmmmmmmm
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Table 10 presents resuits for question number eight which
addresses inconeistencies in the siant of letters within words. The
majority of students (88.8%) in the "concerned” group were inconsistent
in the slant of letters within words “often® or "sometimes” and 18.8% of
them “nearly always® experienced difficulty in this area. The majority of
all students (80.2%) in the in the "not® concerned group experienced

Table 10

: § .;,u;. N
-"77Ia.~ —l | —l l

mmmmmg;!nim
MME@E‘MFQM

addresses the child's ability 10 “keep up” with his or her classmates in
xorcinss that invoive capying from the chaliboard or chart. The resulls
present a faidy equal distribution (approximately 50%) of responsss
describing both desirable and undesirable characteristios of this Rem. In
oxasmining the results grade by grade R would appear that this Rem is &
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group, 54.6% of the grade four students, 44.5% of grade five students
and 40.0% of grade six students "nearly always" or “often" experienced
diffioulty in this area. This may be due to the greater emphasis placed on
working from the board in the lower elementary grades.

The responses in the “not” conocerned group indicate that the
majority of students (80.29%) "sometime"” or “rarely” experience diffioulty in
*keeoping up"” to their peers.

Table 11

("’"’1- o T Canoem] T} "'"11 - — ”"*1- :

AMMMMM
sases los.end aaw | 01w oonlssonderrad o.1% |sasn
mmwmmuﬂmm

Table 12 presents results for question number ten which
addresses the child's ability 10 compiete wiitien assignments. In both the
“concem” and the “not” concemed group the rEeponess indioate thet the
majority of children “often® or “nearly always® compiste Wiikten
assignments. The ability 10 compiete writien assignments does Aot
appeer 10 be a key indioator for conoern for handwriling sldil. R is
interesting 90 note that for the “concem” group 72.2% of grade four,
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unammwmammmw«m
always” finished written assignm

— 10 -x* o “‘*”i‘ —

‘HFFIEMMMFH

In summary, the grade four results indioate that the majerity of
"conoem” group $4.0% of the children apply sullable Pressure when
72.7% deplay an olicient pencl grip (Table §) and 63.7% experience
Bule or no @Moully in the spacing of werds (Table 8). In grades fve and
four dosoripters. This may be @uo 10 reguier instruction and the
qn-gnu_u-n As wel, dusing 9000 early aliongts

ROgaiive euperiences have Aot tshon thelr toll and
oh $he task In & Mere pesiive and enthusiastis way.
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Pmmdmmmnmmmum
Mmhmmﬁmw
Question two examines the intercbeerver rellabliity of the H.P.R.C.
mmmmmmm
m“mmﬂﬁhﬁﬁmGﬁ“
students rotate 10 ditferent teachers for ail subjects and having two
Four grade seven teachers Wom each of the four invoived echools were
asked 10 rete four previously selecied students. Using one sample of the
students handwiiling they were ashed 10 anower questions four, five, eix,
seven and eight of the HP.A.C. Through chesrvation and om past
ouperionces with the student they were ashed 10 anower quesiions
nn“mnﬁdnmmnm

the 16 ﬂ of ﬂlﬂ Q.d ﬁ were consomed with the
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interobserver agreement score for the initial question of concem or lack
of conoem for student handwriting performance was §7.5% agresment.

in the majority of cases, feacher A and teacher B appeared 10 be
very consistent in their evaluation of the handwriting performance. The
teacher's responees in terms of exact agreement, disagreement and
agresement on similar evaiuation characteristics for the ten question of the
H.P.R.C. are in Table 13.

Table 13

Isasher Asceament or Disegreament in the Rating of
Sublast’s_leaduriting Pacfermenss

Mata: The percentages are derived from the number of questions in
agreement or disagreement.
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The overall percentage of interobserver agreement was caloulated
similar oharacteristios such as “Wtle difficulty” and *no dificulty” were
mmmnmnmhmmmm
a child as having inappra '
Mmmﬂuubnmdwwhm
one, six and tweive with inter-observer agreement scores of 40%, 30%
and 80% (oee Appendix E). A possible explanation for these
toachers. In Wwo of the three cases of exnceplion the same 1eacher was
adhere 10 the comect protocel for the task, though mest teachers
Mi:ﬁrdﬂﬂmmm“nh
anderiiing sample provided and their impression of the child's work

mmmpshﬁmpt Th_nnﬂl-
”’“ﬁhﬂmum
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over two years. A follow up of 16 subjects from the initial distribution
were studied one year later. The subjects were in grade six in 1008 and
in grade seven in 1960. The teachers received the same instructions for
compieting the H.P.R.C. Of the 16 pairs of teachers, one responding 10
the student’s handwriting performance in 1988 and the other the
student’s handwriting performance in 1980, 14 pairs of teachers gave the
same evaluation of the student's handwriting performance from one yeer
to the next. Nine pairs were not concerned with the handwriting
performance of the student, five were concemed, one eet of responses
of the student's handwriting performance, with the concermn being
for the inltial question of concemn or lack of conocermn from teacher 10
feacher was §7.0% agreement. The tsachers responses in terms of
characteristios for the fen questions of the H.P.A.C. are in Table 14 (see
Appendix F for raw data).
similarities in the evaluations om one yoar 10 the nent may indioste that
handwiiiing performance is a stable cheracteristic of the student.
Likowise, & change in the evaluation rom one year 10 the nest would
S00m 10 indicate a change in the handwiliing performance of the student.



Pert Powr
diticuities in physically awkward subjects. The reeults m
poroentages of 10acher responsss 10 CONRCOMS for
POriomMmance. Aﬂﬂ“nmﬁ”“
group 10 the non awievard populstion was conducied. The perconiages
of reaponees for each Rem of the H.P.R.C. conclude this seclion.
hmmﬁmﬁln“HMﬂ
handwiting diieullies in physically awlwerd subjects. The oeria for
Childron idontifiod as euperioncing dificully in the perfermence of
movement requirements dusing class Were Given & Mo in-dapth test of
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motor proficiency designed to assess performance of the basic
movement skills (see Appendix D).

Twenty nine chiidren were confirmed as physically awkwerd. In
MMMMMHMW(&&)MQ

MME m-—mmwm

The incidence of handwriting diticulties in a group (Ms=108) of
grade 4, § and 6 children was identiied In part one of the study. These
children had not been screened for fine or gross motor diiculies prior 10
their invoivement in the study. The results for the incidence of
handwriting difficulties in the two groups (physicaih oard and
randomily sslected) have been summarized in Table 18

The information indicates that more children in the physioally

having handwriting diiculties in both the physically awkward and



group (M=16).
Contribute 10 & Conoem for handwriting performance. n 88.7 % of the
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The remaining questions address the child's abliity 10 keep within
the lines (question 6), the spacing of letters within words and within
sentences (question 7) and the siant of letters within words (question 8).
Results indicate that in approximately 64.0% of the responses theee
Rems were incioators for COnoem.

in 85.7% of the cases the child's ability to “keep up® (“nearly
slways® or "oRen®) with clasemates in exercisss that invoive copying from
the board (question 9) was an indiostor for concem. As well, in §4.3% of
the cases the child’s ability to complete (“rarely” or “sometimes®)
handwritien assignments (question 10) was an indioator of conoem.

These results are quite different from the previous results
presented examining the incidence of handwriting difiicullies in & group
of students not screened for phyesical awiovardness. The subjects profle
in the random sample where & conoem for handwiiting Periormance
exigted pointed 10 legible handwriting performance, poor lsler formation
and inconsistency in the siant of letters within words and words within
sontonces. These Hems are also part of the profle for the phyeically
awioward group. However, the high percentage of subjects euperiencing
diiculty in “heeping up” and in compieting assignments is an indicater of
concem epeciiic 1o the physically awlwward group.

mmummmnm“
subjects and the randemly sslecied subjecis was in the forming and
reproducing of loliers (question number five) where 91.0% of the
physically awlewvard group was idontified a8 having diioully. Again this
would indioate that the physically anlward group Sperienced Mmere
probioms i thelr hanguwslling Porionnance.



A profiie for the "no concern” responses for all grades consistently "
mmmmmmwumqm
Appendix G). The results would indicate that physics (“.

Wmhmdnﬂmmmmﬂrmm
in all areas of with oree
- " handwriting ttnomputmﬂmm
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CHAPTER PFIVE
DISCURRION

There were four primary questions investigated in the study. The
purpose of part one of the study was to identity the incidence of
handwriting difficulties in a popuiation of grades four, five and six
students and to examine the reiationship of subject gender and grade
level 10 handwriting dificulties. Part two examined the rellablity of the
H.P.R.C. Part three investigated the persistence of handwiiiing problems
of handwriting citiculties in physically awkward subjects and compared
the results 10 & sample of non awilovard children.

in part one, the results indicated that the incidence of ,
dificulties is approximately 30% for the sample of grades 4, § and ¢
children. In @ class of thirty children, approximately fen may heve
handwiiting dificulties as identified through the H.P.R.C. serious enough
10 CBUSE CONCOM 10 the clasercom teacher. This information is imponant
thNWdMMh”‘JﬁC
Children with handwriling that is difioult 10 read tend 10 recsive lower
grades regardiess of content and requent fallure may lead 10 8 negaive
seli-concept (Brigge, 1970, 1980; Groll, 1884).

A significant proporiion of male students compriesd the Group i
which teachers indicated & “concem” for the handwriling shills of the
siudent. This was found for & cample of randomly sslecied childron 88
well a8 & sample of physically awlward chilgron. Mush avelisble




66
mmmahlghormdﬂmﬁmlﬂﬂﬂn-m
awkward group of children (Zivani & Elkine, 1984; Silva, Birkbeok,
Russell & Wilson, 1987; Gordon & McKinlay, 1980). Poseible
explanations for this may be inherent in genetic differences Detween
gender that may provide an advantage of certain motor skils such as
handwriting for one gender over the other. A study by Saide and
Miyashita (1979) states that the majority of boys are capable of
performing the small highly coordinate movements of the fingers
required for correct pencii manipulation at four years of age where girls
are proficient in this skl earfier, at three and one half years of age. N the
Wilson (1967) it can be expected that femaies wil generally display
superior handwriting skills.

According 10 the Knowledge Based Approach, the findings of this
study may suggest that development of the knowledge bases specific %o
hendwiiting may ocour at an eartier age in females. R may be enpected
that the high ratio of males to femaies experiencing hendwriting
epecific 10 handwriling procesds. Alematively, the nuriuring of radiiional
mwmmmﬁﬁ-m-md
boye may explain the difierences in handwriting. ¥ iional
mm*.ohﬁibh“nn“ﬁ
rough and tough astivily. They are more lhely 10 apend more ime and
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related domain, canuqu-rmy a rich pma)durd and declarathe
As well, affective knowiedge in these tasks may be more readily
developed in females through the fulfiliment of stereotype roles and
expeciations. iIn a study by Zivani & Elking (1984) giris were found to
important characteristic of legible soript. Furthermore, girls were found 10
write significantly faster than boys. These findings may be attributed to

A grade level difference in teachers reeponses across the grades
108) =.279). Possible expianations may be that the incidence of
handwriting dificullies acroes the grades remained similar, or teachers
mmnhﬂl'ﬂ.&mnﬂﬁg tations from past

ijdlnmbﬂuiﬂmhnl.

“very encessive pressure® was not necessary and in the case of the
orade fve “ConcenY group Mmay have lead 10 Some confusion In the
pressure” may have jecpardized the inemal consistency of the
descripter “no tension” may have besn confusing 1 10achers as R could
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have been perceived as both a desirable and an undesirsble
oharacteristic of handwriting. Therefore, this item may have genrersted
unreliable results. Teachers commented on the need to include the
descriptor "legible” in the checilist for question three. As well, the
10 identify the handwriting characterietios of the “concemed” group. For
soveral of the lems, the Use of & four point scale 10 describe varying
degree of a handwriting quality was inappropriate. For example, “no
tension® to describe body tension when writing or “very efficlent” %o
improve upon “eMoient” in describing pencil grip. R is recommended that
The lest two questions addressing the chil’'s ability 10 "keep up” and
compiete assignments may not be Necessary 10 the checidist as they
perospiual probleme, faligue and lack of motivation. As well, & weakness
in these areas may refiect other factors such as increased ditioulty in

mnmnmmdnmnm
MWﬂﬁ“m,i[”

Question at the beginning of the checidist caused some teachers 10
ignore the compistion of the checidist. A summative question of this
nSlure would be better placed at the end of the checidist. This would
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when writing. Legible handwriting for both groups appears 10 be &
Wbﬁrmmm mmm

Eighty percent of the students in the “not® cONCEMed Qroup were

Questions number four and ive &re Wwo questions where a clustering of
76% of the students in the "concemed” group were identiied as having
“Begible® or “not very legible” handwriing. In question number five
WWMCﬂﬂnmﬂﬂiw-
NHPEG hlﬁﬂyﬁﬂMMﬂm
mﬂlﬁﬁWMd';;,f @iioulty
mlﬁnﬁmuﬂmh“mm

hm:““ﬂﬂ“lmﬁ
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handwriting performance consistently described more desirable
given high ratings in body posture, handwriting grip, legibiity, letter
knowiedge base in the fine motor domain and specifically in handwriting
skilis. This is dispiayed in their inability 10 form the ietiers as required for
legible handwriting. As well, they may be lagging in their development of
and sidils.

The reliabliity of the H.P.R.C. was examined in part two of the
study. To test the H.P.R.C. for interobesrver reliabiiity, sieen grade
seven subjecis were rated by two of thelr classroom teachers. The

Question of the H.P.R.C. in agreement for each subject. This yleided 160

important 10 note that estabiishing relisbilly at the grade seven level
doss not indiosse relisbilly at the grade four and fve level.
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from one year 10 the next. Sixteen students where rated by their grade
six teacher and agein sixteen monthe iater by their grade seven wacher.
The assumption is that agreement from the grade six teacher 10 the grade
of the student's handwriting performance. On the other hand,
disagreement will present the possibility of & change in the handwriting
performance of the ohild or lack of reliabiiity in the instrument. Ot the 16
pdmﬂmmmﬁﬂV1mmm(ﬁﬂ)mﬁ
initial question suggests good agreement on the overall evaluation of the
next yeer. This may indicate that hancdwriting performance ie a stable
acteriglic of the student oM one yeer 10 the nent.
study by Zivienl & Eking (1964) where letter formation improved
gradually up 10 grade eix and then deteriorated. K is possible that &
deoreased emphasis is placed on teaching handweiling by the grade six
sodel and academic skilis required for graduation 10 junior high school.
In other words the priorities of Clasercom acivities shifs in sucoseding
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handwriting and therefore be inaccurate in their evaluation of
handwriting performance. Herrick and Okada (1963) state that
improvement in handwriting skil plateaus rapidly from the third grade on.
This may suggest that by grade four or five the procedural aspects of
handwriting may be more or less automatized for the majority of children
therefore, teachers are no longer concerned ahout trying 0 teach or
change the skille.

Much of the available literature describes difficulty with
manipulative skills as a characteristic associated with physical
awkwardness. Part four of this study examined the incidence of
handwriting difficuities in physically awkward subjects and investigated
the extent to which awkwardness in fine motor skills accompanies
awkwerdness in gross motor siilis.

Twenty nine children were confirmed as physically awkward in
grades 4, § and 6. Slightty more than halt (68.2%) of the physically
awiovard subjects were aiso identified as having handwriting dificulties.
in terms of the Knowledge Based Approach the motor awkwardness
&cross domains may be due 10 inadequately generaiizable knowledge
bases preventing the transference of concepts, poorly developed
knowledge bases, limits in struciural capacity, general practice defickis or
the interaction of genetic and experiential faciors. The incidence of
concem for hancwiting skills in physically swiwerd children is not high
onough 10 suggest that gross motor awkwardness is & general
characteristic that crosses into the fine motor domain. In 40% of the
physically awioward children where handwriting is not a concem the
presence of anlavariness may be atiributable 10 epeciic practice defichs,
“Wh““ﬂl“d”“
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study, 30% were identified as having handwriting difficuities. The
incidence of handwriting awkwardnees in the physically awkward group
of children was found t0 be significantly higher (86%) than in the

Of the 16 physically awkward subjects identified as having
handwriting concems, 11 were male subjects (60%). & was very dificut
temmmthnmmmmmmm
slementary grades. The higher ratio of physically awkward boys 10 girls
hmﬁdhﬁh@ﬂ(ﬁo@nlm 1900; Keogh &t al.,
1979).
more handwriting difficuities than a randomly selected group of their
'n all ton Hems of the H.P.R.C. with the excepiion of wriling pressure and
letter formation, inconeistency in slant of lstters and in legibility. The
kems of much disparity between the physically awlovard subjects and the
randomly selected subjects were in the areas of forming and reproducing
letters, “keeping Up® with clasemales in cOpying exerciees and in
completing assignments. A high parcsntage of the physically awilward
be due 10 a developmental lag in ihe declarstive, procedural end
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CHAPTER 8iX

mlnmmﬂungmwﬂ wikwardnes lnm
motor skill. A subsequent purpose was to examine the handwriting
performance and the incidence of handwriting difficuities in boys and
giris in grades four, five and six and 10 test the reliability of a handwriting

The incidence of ilegible handwriting in grades four, five and six
was found 10 be 30% of a given sample therelore, there is a need for
teachers 10 provide procedural skills, opportunities 10 practics and 10
lwi structural deficits as reason for poor hm-rltlng
mu:mmﬁmmm m
affeciive knowiedge base at this point may be impaired in developing a
dndergs *,*,mnmwmmmmm-

m Amﬂmumnm“m
be administered on & neer dally basis.
A 9000nd conclusion **umﬁnh-m***mf of
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that lead to improved handwriting performance for females be adapied 0
male leaming experiences and practices.

A third conclusion is that The Handwriting Performance Rating

cmmmmmuanummmumwmmm

Chapter 8). Tmmuumnmmmm
items of the checkiist should be provided. Screening and follow-up
by Stott et al. (1988) should be used 10 confirm any student suspected 10
be at riek. mdmmﬁrm-nm

mummmnmmmnmm ¥ such
standards would be developed and made avaiiable to teachers,
awareness of the sequential development of good handwriting sidiis and
Mlbmﬂd“”ﬁﬁﬂﬂpﬂo
dificulies in the manipulative ability of phyeioally awlewerd children. As
implication further ressarch is warranted.

research 10 examing the involvement of metacogniiive knowledpe In
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human performance. For example, is the child aware of what he or she
can or cannot accomplish and how acourate is this information? What
different problem solving strategies do sidiied and unskilied performers
utiize? Ressarch may heip to explain better methods of teaching. As
Jarman stated °it is of no use 1o tell poor writers 1o improve their writing:
they cannot do 80 because they do not know how to correct their faults
and sometimes do not even know what is meant by good writing.” (C.
Jarman, 1979).
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APPENDIXES

Handwriting Performance
Rating Checkiist.

Covering Letter to Teachers
in the Study.

For Grade 6 and Grade 7 Teachers-

o1

94

100



3)  When this child is writing his/her grip appears 10 be:

4)  This chilf's wriling is:

t



Great Some Little No

8)  When writing this child is able to keep within the lines.
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HANDWRITING RATING CHECKLISTY

0 lﬂimﬁlﬂﬂﬂr

male
boys
should include an

INSTRUCTIONS

oo, boy

boy, g1, boy,

o chidren In your “grade

NUMBER:
et of boys |
o you

i af 1 5 il

- ]

of

using &
yourkee

Seleclon
oach)
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Thank you very much for your help. | realize how busy you are at this
time of year 90 this is truly appreciated.

lnatructions for Compiation at Cheaokiiat:

1. Using a sample of the students handwriting please answer
questions #4, 8, 8, 7, and 8 on the Handwriting Performance
Rating Checidist.

please answer questions 1, 2, 3, § and 10.

the handwriting sampie 10 another teacher famillar with the
students hanchwiiting sidile.
Repeat step #1 for compietion.

3 Please retum the compieted checidists 10 me in the envelope
provided.

Once again, thank you 80 much.

Sincerely
Serd Cortli
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RIVER EAST SCHOOL DIVISION NO. 9
MOTOR SKILLS RESOURCE PROGRAM
BASIC MOTOR SKILLS CHECKLIST
SUMMARY FORM

* FOR SCHOOL USE ONLY

1. mmm;.; MSAP. lfl

,hFE

Date of Birth

YoMtVDey
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for Intercbeerver Agreement Scores
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the Grade 8ix and Grade Seven Teachers.
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|__Subject 9 10 11 12
| Exsot agreement e & 10 ¢

| Exact Disagreement : o e
__Same side agreement 2 2 0 9
m_womom 80% 80% 100% | 40%
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Appandix G

Distribution of Responses for the Physically Awkward
Students In the Lack of Conoern for Handwriting Performance
Group.

2. Tommmmmmomwmm
writing?

| Very Tense I Tenee Tension | No Tenel
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6. When writing this child is able to keep within the lines.

slant of letters within words.




