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ABSTRACT

This study sought to discover the relationship of torque to the
>acédemicrperf§rmancé an& other variabléé_of cﬁi}dren from fivekfo‘éight}f:
ﬁ_years Qld. - Torque was defined:aé:thé pfodgction,§f §]ockwi§é girc]és
ddriﬁg a Qriting tésk. 'The‘ﬁﬁenomenoﬁ was first repb}ﬁed by Tﬁéodore
: BlauA(1977).who propdsed.tﬁat chi]dreﬁ who torqued past a certain age |
were predisposed to problems both-academic and behavioural. To measure
1th§_fofdufqg prbpénsitfeé'of:chfldren, Blau developed a Torque Test which
had ehildren prodﬁceuéixrciréieé afound X's (8), thrée with the preferred
hand and three with the non-preferred hand. The present study used the
preferred writing hand only and two torque tests, the Circling Direction-
ality Test developed by the researcher using an embedded task to detect
torquing and a modified form of Blau's Torque Test. Variables of academic

achievement, age, sex, point of circle commencement, laterality, neuro-

‘f{,muscular motor.control, test comparisons, and circling directionality"

were analysed. The population for the study consisted of 300 regular
classroom children ages five to eight. Seventy-five children per grade
were randomly selected by age from grade levels K-3:

éignificant relationships between torquing and low academic achieve-
mént were only found for the eight year old group who also had a higher
incidence of left-handedness and crossed hand/foot laterality. Signif-
icantly more boys torqued than girls. As well, those who torqued in

most instances commenced their circles at the bottom. Predictably



significant relationships were found for hand aﬁd foot, but only left-
handedness was éignificantly related to torqué. No significant rela-
tionships could be found for measures of eyedness. Both tests used to
measure ;orque were equally effective. The rapidity of circle construc-
tion did not alter the pattern of torquing in the children. There was
a significant rélatiqnship between age and torquing with over 50% of the.
: ?ivg ?eaf‘o1dé tofquiﬁg wfth fhe preferred handi by age éfght this Enéi-'
 dénée»h$& beéhirééuééd to 8% of thé~popufatfon. Torquihg was then Séén
as a devefopmental frait_FéQnd ina large pércentagé of five and six year
olds but by aée eight it was_indicatfve of academic school difficulties.

Recommendations for further study of the torquing phenomenon were made.
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CHAPTER ONE
' THE PROBLEM

‘-The_purbose.cf th1S‘$tudy'wés fo.explbre-factors re]atingitd the. -

“circling directionality of children five to eight years old, where

circling directionality was defined in terms of the use of the dominant -~

hand to produce circles in the Torque TestA(Blau, 1974) and the Circling

Directionality Test:(Maclsaac,>1981).

O~

Speéifiéélly answers Wéré'ébhght to thé'foT1OWIng questions:
Does a significant relationship exist between academic achievemént
and circling directionality as measured by a noEm referenced test
used in grades one, two, and three?

Is there a significant relationship between readiness for grade oné

in kindergarten populations as measured by teacher assessment, and

circling directionality?

. Is the point of commencement in circle construction and circling:

directionality significantly related?

I's there an equivalent increase, according to age, in the production
of counterclockwise circles as has been found in related studies?

Is there a significant relationship between gender and circling
directionality?

What is the relationship of laterality, as measured by foot, hand,

and eye dominance, to circling directionality?



7. Does rapidity in the construction of circles affect directionality?

8. fs there a sign}fjcant difference in circling directionality when
ciréTesraf§ §oﬁs£ru¢ted as 0's embedded within words or és discrete

' é.uﬁfé éﬂéré ;V${§Hffféa6t:Eé{atibﬁship between the Torque Test and the

. Circling DirectfohélLtYVTeSf?fé

Ti”éaékgféugd of.the'Prdbiéh'

In his presidential address of-197h, the incoming president of the
American Psychological Association, Theodore Blau, suggésted that thé
productjoﬁvof wfitten»circjeslfn a cIo§kwise1m$ﬁnér,lpas; a certain agé,}
was genetically related to a) mixed eerebral domfnénce,.b) sinistrality, -
and c) a ‘'varjety of behaviours." In a later paper he made further sug-
gestions that the continued production of clockwise circles past the age
of five might be an external ménifestation of neural deficits in the
writer's corpus callosum (Blau, 1977c). These deficits, Blau stated,
could place a child at a developmental disadvantage causing abnormal
. stress and even aNpr¢dlspositj§nfto schiéophrenja. ” Such alstatement:
had an immediate and profound effect upon the psychological, medical,
and educational community at large.

Blau coined the term TORQUE for the production of clockwise circles
and develbped a Torque Test as a measure of this phenomenon. The test
consisted of the production of six circles. Each circle was drawn around
an X, three with the dominant hand and three with the non-dominant hand.

Develoémental psychologists have had for many years an interest
in the reproduction of geometric shapes. One has only to think of the

™~
Bender Visual Motor Gestalt Test, the Preschool and Primary Scale of



Intelligence, and The Culture Fair Intelligence Test as exemples.

Goodnow and Levine (1973) in their work with children using a geo-
metric pattern test designed by Graham et al. (1960) refer to the develop-
mental progre55|on children make in drawang geometric shapes as "a limited
V set of prlnC|ples or rules. that spec1fy where to begin and how to proceed”
I (p. 82). ~Lashley ([951) proposed that acts requiring the use ‘of skilled

 motorbehavior demonstrate a 'isyntax . . . or general pattern imposed upon -

" specific acts as they occur’ (p. 119).  Restle (1970) suggested that

we categorize beheviors Ffom héimple walking to'the,complexities of driv-
ing an automobile, speaking, playing the piano, or even playing chess"

(pf h8|).‘ .Sensorfﬁotef and‘qunitiveAbehaviqrs are not‘seen by these
reseafcherseasisepa}atefeefftfes-buf rathereihteractfve Behavfors, each -
debendent upon the otHer.

The study of circlingAdirectionality did not start with Blau. With
the introduction of manuscript writing to the United States in 1922 by
Marjorie Wise, letter reversals became an issue in the teaching of hand-
writing (Hildreth, 1934). Researchers began to question why, after
considerable instruction and time, some children still reversed certain
-iettefs:; Opinionstafied*es‘fo the root cahee;:fvsemeTfle‘ftAWés”pOOf'
teaching (Wilson & Flemming); others, a natural developmental stage
(Hildreth, 1932). VTeday one can find as many as 13 different explana-
tions to why children do this past a certain age. |

As the developmentalist movement grew, more studies were undertaken
concerning a child's posture, letter formation, word production, and even
the correlation between reading achievement and all the above behaviors.
In their research on the developmental stages of handwriting, Gesell and

Ames (1946) and Ames and Il1g (1951) reported that children do produce



___circles in different ways according‘to age. No comments as to the reason
Vh;behinditheivarious-circie constructions were given other than viewing
::lt as another stage the chiid goes through towards the mastery'of a mature
'fifjhandwriting styie | |
S Research by Thomassen and Teuilngs (1979)‘ihiiﬁéféévéiabﬁeﬁf of
:fﬁfdirectionailpreference in handwriting movements investigated the extent.hh
thhat.directional preference was caused by neuromuscular properties of
:jthe.notorisystem and to Qhat extent it was determined by higher cognitive
processes such as those found in handwriting.' Their findings enhanced
_the initial work of Gesell and Ames (1946) and Ames and t1g (1951) b
Iinvestigating circiing directionality not only as a developmental factor,
but also exploring possible relationships which might account for the |
variations that occur according to age, cognition, and sensorimotor
maturity.
The implications of torque as proposed by Blau did not go unnoticed
by the scientific community. People began to question whether such a
simple test could be a reliable measure of such diverse areas as handed-
.. _ness, mixed dominance, cerebral deficits, iearning disabliitles, and
;schizophrenia 1 AThe support for this posntion to date has been mlxed
Zendal and Pihl (1980), in their work with eight to ten year olds
could find no apparent link between torque, deviant behavior, abnormal
psychomotor scores, or mixed dominance. Alberts and Tocco (1980) in
their research with over 700 grade three students stated that there was
a significantly higher incidence of torque among children who exhibited
various forms of learning disorders. Luchins et al. (1980) studied 55
schizophrenic patients and found that there was a significant relation-

ship between torquing and patients with milder (acute) forms of schizo-
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phrenia, but not in more advanced (chronic) cases of schizophrenia. They
suggested, however, that left-handedness might be, in some individuals,
a predisposition to schizophrenia. Blair (1980), on the other hand,
'ffoond‘nobsUpport for Biau‘s‘clain_that torquing was related to lefthand
dominanee o . ) |
" Blau's hypotheses and the.subsequent research of others are, then,
”dfraught w:th uncertalntles g No one, at present IS prepared to state
>that torque is anvactual measure of anythlng There |s a feellng amono:.
researchers that those who torque have some klnd of abnormality but are
not prepared to go beyond the level of specu]atlon Much more research
is. c]early needed before we can say wuth certalnty that torqunng is a
:measure of a partlcular abnormai cognltlve or sensorlmotor process;_' it'
is in this spirit of exploration that this.present research was under-

taken.

Significance of the Study

Kay (1979) stated that '"Blau's hypotheses admittedly far exceed
"_therdata“ (p. 357).'n_lt is necessary, therefore to_exam}nenthe differ-
ent hypotheses using diverse popolatlons, and even replicate Blau's con-
ditions. To date, the major research has focused on exceptional popula-
tions, or populations eight years of age or older. This current research
studied the circling directionality in children five to eight years old
from normal school environments.

Some research (Torrington, 1976; Thomassen & Teulings, 1979; Jarman
& Nelson, 1981) did use younger subjects than eight years of age but the

rather radical change in circling directionality among children of this



age group makes the developméhtustpdy’of populations over several age
levels a more useful populati¢nTWith’whjch.tovdeq], ‘Blau's (1977) com-
ment demonstrates the nged'tOLSfudy{fhéiége grdupé of this preSent -

research.

Children who fail to develop complete counterclockwise, or left
turning behavior by the time they are five may have some degree
of difficulty in developing. and respondnng to. the culture's
requirements for cognitive, language, motor motility, peer group
acceptance, and success/accompllshment Groups of children who

- exhibit torque do. not seem to adapt.as. wel] as: groups -of "children. ,.,,f;: E

who do not exhibit torque after the “age of Five. “(pp. 1001-1002)

Circling directionality has been ‘studied in conjunction with hand-
writing. It is common practicelfor kfndérgar;eﬁ aha grade one teachers
to teach manuscript handwriting using whafvis general)y described as the
ball and stick" method.  Students éfévféught;'fof tHbse'létters requir-
ing a circle, to form the circle at the top and proceed in a counter-
éioékwise manner. I1f, as the data suggest, over 50% of five and six
year olds have a predisposition to make clockwise circles what does this
do for a child's "mind set" for handwriting?

Blau's Torque Test uses both the dominant and non-dominant hand
as measures for eliciting pqssiple c]ockwi;e girc]ing directiona]ity.
Jarman and Nelsén (j98]5‘féb6ffédTWéak'}éiéffdﬁéhfbs Betwéén fHé'iéft
and right hand and circling directionality. They suggested that use
of the dominant hand only is a more reliable measure of torque.

The Circling Directionality Test used by this researcher involved
the production of 24 circles under various conditions. Thus using the
dominant hand only provided a contrast to the Torque Test, enabling an
examination of the relationship that might exist between drawing circles
within words and in isolation, as opposed to their construction around

a series of Xs.



Thomassen and Teulings (1979) suggested that there may be two sen-
sorimotor'systems operating as we construct some forms of print, one for

. rapid and nonfigurative Wanguage and one for accurate and symbolic pur-

A,g;_poses - As part of the testlng procedure in thls study, chlldren were

”"37asked to produce C|rcles ina contro]]ed slow manner and, agaln in a

rapld fashlon 'Thls waS‘done to assess lf there wou]d be a d;fference

j_|n dlrectxonallty under these two condltlons 1In this way conflrmatlon

tE?f“of Thomassen’ and Teulnngs mlght be obtalned

One of the principal'reasons for conducting this study was to deter-
mine the academic achievement of students who torqued. In light of
Blau's hypothesis, it would be of interest to know whether there»isva
© significant relationship petween rorquing and academic performahce atu

school for the age group 5-8 years old. Specifically, torquing was
viewed against measures of reading, math, and language (Metropolitan
Achievement Test, 1978). |

The speculative nature of Blau's proposal and the inconsistency
of the data to date, calls for further research of the torque phenomenon.
A study that involves students 5-8 years old (the age of this sample),
.would'be paf£icuiarly'}eievént ae‘rt'maY'prdV?de-ihsrghts as tddtﬁe

developmental! nature of torquing, its possible diagnostic strengths, as
well as perhaps suggesting considerations for the instruction of hand-

writing.



Definitions

For the purposes of this study some terms are necessarily defined.
1. Torque is the production of written circles in a clockwise manner.
2. Torque Test is a test developed by Blau (1974) as a measure of
circling directionality. (See Appendix A.)

3. Circling Dfrectionali;i refers to the direction a person draws a

circle, clockwise or counterclockwise.

L, Circling Directionality Test (C.D.T.) was developed by the researcher

as a measure of circling directionality. (See Appendix B.)

5. Start of Circle refers to the place (top - bottom - side) that an

individual begins to make a circle.

6. Dominance refers to the preferential use of the hand, foot, or eye
when performing a specific task.

7. Age is defined in terms of students who are: a) five years old in
kindergarten, b) six years old in grade one, c) seven years old in
grade two, d) eight years old in grade three. No distinction is
made based on a child's age in months.

8. Academic Achievement was measured by the administration of the

Metropolitan Achievement Tests, form JS, Prihary I, Primary i, and

Elementary (1978) in reading, mathematics, and language.

Population

Subjects for the study were drawn from the Greater Vancouver Cath-
olic School Board. intact classes, kindergarten to grade three, were

chosen. Seventy-five pupils from each of four levels, who met the age
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criterion were randomly selected from a total population of 432 students.
"The students came frOm low middle to middle'ineome families and
1were tested at the followcng schools

St Jude E]ementary School ffnJ‘f l Vancouyer>

"St. Francis of Assisi Elementary’ School ;Vancouver‘f*i*_ji_
St. Marys Elementary School =~ = - 1}eﬂvenCouyer I
St. Francis de Sales Elementary School '~ -Burnaby

'f.Holy Cross Elementary School .- . '_f”szurnébyr o

Limitations of the Study. .

There were certain limitations to the study. | These were:
1. The students were drawn from the Catholic Schools of the Greater
Vancouver Sohool Board.
2. Only students who completed the Metropolitan Achievement Tests, the

Circling Directionality Test, and the Torque Test were considered.

Organization of the Report

The first chapter.has given a general description of the problem,
the specnflc questlons to be answered by the study, the background of
'zthe problem, 'a statement about the sxgnlflcance of the study, deflnntlons
of terms used, a description of the population, some statements about
- the limitations of the study, and an outline of the organization of the
report. ‘

Chapter two consists of a review of the related literature. Chap-
ter three contains a description of the design of the research. Chapter
four presents the results of the study and an analysis of the data. The
fifth and final chapter is a summary of the finding and includes some

conclusions and implications for further research.



U CHAPTER TWO © -
REVIEW OF THE LITERATURE . ,
" The reyiew.qf the.literaturevis;pfeséﬁtéd‘uﬁde};ﬁhé:foTTQwihg.‘_»V-‘
headings: &) Research of Theodore Blau, b)’bedué’ahd Cerebral Dominance,
c) Torque, Learning Disability, and Psychosis, d) Torque and Cognitive

Ability, e) Torque and Sensorimotor Development, f) Findings 6f Torque

to Date.

Research of Theodore Blau

The first invéétigation on circling directionality from a psych-
logical perspective was conducted by Theodore Biau (1977a, 1977b). The
purpose of his original study was to ''explore éertain behavioral manifes-
tations of left handed children and to develop a test for handedness or

cerebral dominance' (p. 6). His specific areas of consideration were:

a) the significance of the reiatfonships gefwéén.fhe.éﬁéééﬁiQ;it{ﬁg Hand.
and the Torque Test, b) the Torque Test and a variety of behaviors, c¢)

the chosen writing hand and a variety of behaviors. These behaviors
included stubbornness, variable emotional behavior, excess energy, inabil-
ity to follow directions, variable intellectual performance, bedwetting,
kindness to animals, irritable without cause, being overly sensitive,
being socially embarrassing, performance below potential, impulsiveness,

creating 'war' in family, doesn't learn from experience, cannot complete

10-
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projects, and prefers swimming underwater.
Blau's subjeets'were‘463 children between'the agesdof 4 and 17 years
Awho were seen, by h|m in hls>pr1vate c]xnlc between 1966 and 1974 ;Oﬁ
'::the sample,v84/ were cons:dered to be rlght handed 13/ 1eft handed, and
>3/ of mixed domlnant hand The results of the study lndlcated that torque'.
ﬁ;dw 5 probably a reasonable measure of handedness deflned as 'chosen writing
" hand'- and facnllty in us:ng chosen hand“ (p 20) \\The behavuors tnvestxf'
Avgated were grouped into two categorles, neurologlcal and neurotlcal and
were both shown to have a significant relationship with torque. The
results regarding theieffects of left.dr mixed dominance in children led
Blau to the conclusion that the Torque Test was a reliable measure of
lateral dominance.
He recognized that his results were highly speculative and posed
a series of questions which have formed the basis for the majority of
subsequent research. These were:
1. How does the measure of torque re]ate to dichotic listening, evoked
potentials and other more sophisticated measures of cerebral dominance?
2. ‘What are the base rates of torque in various populations?
3. Ddes'tbtquehheasure citcling tendencfesvwhfch are learned or.deveIOP-i
mental?
4, What neural mechanisms explain torque?
5. What neural mechanisms explain the tendency for left dominant children
to continue to be neurotic longer than right dominant children?
6. Does handedness relate to a broader spectrum of functional disorders
than heretofore believedé
7. What implications would these results have for motor training?

8. Should childrearing practices and early education methods be influenced



by the presence of sinistrality?
9. Whét are the cross culturalvbase rates for torqué?
10; Are there geophysical concomitants.to torque (northéth vs southern
hemiéphere)?_, - | | o |
1. HdQ:doéélforqaé féiaféitd'édu]t behiavior variabfeéé:
~In.his second téfqﬁérstudy,;BlagV(}977c) speculated as to the possi-
o Eilffy'that §orque ﬁgy befa.haniféstatkén of some ﬁéuréi'fntegrétfve.def.
%eéf whféH;ﬁf§H£2Ee.£Héir66t'¢éd$é of a “Variéfyiof Cbgﬁ}tivé; Isﬁéﬁégé,
behavior, and learning problems found among children' (p. 999). He pos-
tulated that this defect hight be the result of improper developmen£ of
the corpus callosum. While he presented no data to support his sugges-
tfbn, FéSéarchers Weré'eager to place what can be best termed speculation
into statements of fact attributed to Blau.

.The research component of his second study involved 106 children
who had been seen by him between 1963 and 1969. In the spring and summer
of 1977,.pérsonal interviews were conducted with the parents or guardians
of the children in which questions of a social, academic, vocational,
and personal nature were asked. Students were rated on a nine point
-scéle whfchlfahgéa from héQing 6u£§£aHdTn§ eﬁdtionaf adjustment to haviﬁg
been diagnosed as schizophrenic. In those children who exhibited good
to fair adjustment, torque was found in 36% of cases. In those who
demonstrated poor to bad adjustment, torque was found in 77% of cases.

Of the 106 children in the study, 54 demonstrated no torquing and
of this group only one was diagnosed as schizophrenic while in the torque
group of 52, 11 children had, ten or more years later, been diagnosed

as schizophrenic. The results, as Blau stated:
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indicate quite clearly that children who exhibit tofque during their
developmental years are more likely to reach maturity with a higher
incidence of the clinical symptoms of schizophrenia than a similar
group of children with psychological problems who did not exhibit
torque behavior during their early years. “(p. 1002)
of par£icular significance té:this présehf_st;ay %é-Biéyﬁs épmmént,;:
'concérniné the féiidreibf éﬁild?én‘té'deVéjop'ebmpiefé c6Qﬁfé;cI;¢insé';
:or;teft'turning drawfngfbehayfbr'by the'Fim¢'th9Y~?ré-f?Ye*, He ;uggested:
f_fhaf su;h cHi1dreﬁ ﬁéY éxperience.éome aifffcul£y.fﬁ'deVeldpihg.ahd respond-
o fﬁé.td tﬁéicuithai;}éqUiremehfs'for “cdgn?fioﬁ,.l;ﬁéﬂééé;imeor mOtifify;f'
peer group acceptance, and success/accomplishment' (p. 1002)."
. Prior to the exémination of other research in the area of torque
SeQefal comments are warranted.
”1. ”Blau; by his own admission, wanted people to be aware of the highly
speculative nature of his studies on torque. His comment ''there
are serious methodological and base rate problems in the present
sfudy . . . if this research is to serve as a contribution to preven-
tiQe activity with children at risk" (p. 1002), serves as an indi-
cator of his awareness of the need for extensive research on the
topic. |
'2. ‘In'b6£Eu§tﬁaieé fEé éubjectszweré:éXceptfohél éhildrén7in that they
had been referred to Blau because of learning, developmental, or
behavior problems ranging from mild to severe.
3. Blau's measure of mixed dominance was the apparent ability of chil-
dren to have equal facility with the right and left hand when writing.
This accounted for only 3% of his population..
4, Laterality was assessed by observing the use of the dominant hand
during writing tasks.

5. Mixed circling directionalityusing the dominant and non~dominant hand
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in the Torque Test was the criterion used by Blau as an indication
of possible defects in the corpus callosum.

6. In both studies approximately 50% of the subjects torqued. In his
first study 16% of the subjects wefe.categorized as 1eftror mixed
dominant.  In his second studyIZf%'ef the snbjeCfS'We}eﬁdiagneséd

. as schizophrenic'"' This meant that whlle there may be a sugn|f|cant-fl
relatlonshap between toqu|ng, handedness and schlzophrenla many

 peop1e,who torquedzdld not fall lntOgenther category;n

Torque and Cerebral Dominance

: The terms hemispheric_deminance and laterality have been used‘simul-
faneeUSly in-nuch of the current literature regarding cerebral dominance.
Dominance is better equated with specialization rather than one part of
the brain exercising a control over the other (Leong, 1980). A deviation
in the normal patternvof consistent preference for hand, eye, ear, and
foot, referred to as crossed dominance, is said by some reseanchers to

put a child 'at Fisk." In crossed laterality as opposed to mixed lateral-

'z:_lty, consnstent hemnspherlc patterns have been establlshed but rather

than belng totally left or right dominant, different body parts (e.g.
hand/eye) may be left and right lateralized. Blau's research focused
on mixed dominance, the tendency to have equal facility with either bodyA
part when performing a similar task. He left it to others to explore‘
in detail the implications inherent in his cerebral dominance hypothesis.
The validity of erossed laterality as an accurate measure of cere-
bral dominance has been questioned. A base rate for left-handedness
in the population has been established at approximtely 8-10% (Bakwin,

1950; Zangwill, 1962; Satz, 1973). Kinsbourne and Hiscock (1978)
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estimate that up to 30% of the population has left eye dominance. This
means that there are a substantial number of people who are right-handed
and left-eyed dominant. Ullman (1977) reported on a study in which the
population of elementary schdol children were given tegts‘of.eye, foot,
and hand dominance to determine consistent lateréliéation.(stablé:and 
ibsilateral);'crossed»léteraliZatich (stabjegbut not contralatgra])?;and'f'f:

}ihcdnsﬁétent'iatefaf{zatfonf(abéence'bf S£§bf1itY5,}. He foﬁnd th§t Gd%.
E  ;% £he:Y6un§er‘éﬁfl&réﬁ.aﬁd:35%fof the 61&ef EhfldféH dem6H5£Fé£éd croéséd
lateralization while no differences were found in reading, mathematics,
sﬁelf}ng, and 1.Q. scéres'among the three gfoups for either sex or any

..age;. Balow (1963, 1964) could find no significant relationship between

' hand/eye dominance and reading achievement. ~ His conclusion at the time

was ''lateral dominance does not seem to be a fruitful area for seeking
out determiners of individual achievement' (p. 143).

Alberts and Tocco (1980) conducted a study in which 733 grade three
students from regular and exceptional educational environmeﬁts were
administered Blau's Torque Test. Two hundred and ninety-six nonspecial
_stqdents from this population were designated a control group. The re-
éuitS*indicated'thét”6d%:éf thé';ﬁetiéi chffd?en'to;ddéd'és oppbééd.tb
37% of the nonspecial group. In the exceptional group 79% of the left-
ha;ded children torqued while only 47% of the right-handers torqued. In
the normal population 57% of the sinistrals torqued and 34% of the right-
handers showed the presence of torque. Alberts and Tocco suggested that
the higher incidence of torque found in the learning disabled, speech,
and hearing group might be indicative of "interhemispheric anomalies under-

lying some developmental problems' (p. 159). Results also indicated

that 18% of the mentally retarded subjects as opposed to 13% of the normal
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populationwere lef t-handed. Students diagnosed as ''emotionaily disturbed"
also showed a higher incidence of torque than did the normal population.
Alberts and Tocco suggested that their results fit the hypothesis set

forth by Blau concerning the corpus callosum but recommended that a more
definitive explication of the results must await clearer base rate data
:betOre.torque beceme aiUSefui meesurement devioe.

Torr»ngton_(1976) besed her hypothesis on the fact‘thet torque
“ﬁaopears to be a measure of ]obe domlnance as well as certain observable
behavior prob]ems. Her subjects, selected frOm first through sixth grade,
rwere dlvuded |nto three groups and matched for lateral dominance, sex,
-grade level, and lntelllgence. In two groups children were given bllateral
exererses in etther'motor-motlltty.(non-turofné sﬁd oon?tmist2695 or‘torQUe
(turning anditwistfng). The third group had no such exercises and became
the control group. Pre-and-post Torque Tests were administered to the
children. Behavior questionnaires were completed by the students' teach-
ers before and after the experiment. Results indicated that there was
no significant difference with regard to changes in cerebral dominance
. or behavior. The author concluded that as a result of a ten week program
' of>b|lateral praetlce e*ercuses, demonetratedAcerebrel domlnance or
reported behavior previously correlated with left or mixed dominance did
not significantly change. As torque appears to be both developmental
and/or permanent in nature past a certain age, it is not surprising that
after a mere ten weeks few children's circling patterns would be altered.
It could be that any amount of practice will not alter directionality
and that a child will not change until changes occur in cerebral func-
tioning--witness the time a grade one child spends with the '"'ball and

stick! handwriting.
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As a test of Blau's hypothesis regarding handedness, right dominance
and mixed laterality, Blair (1980) conducted a study using 198 students
between the ages of 8 and 13 years from special and regular classrooms.
Each child was administered measures of manual preference, manual.dexter-
ity, eye dominance, and circle and triangle drawing behavior. The parents
'-:were asked to complete a questlonnalre ‘which contalned items concernlng
ia famlly hlstory of handedness and the: chlld's developmental background
"The results of Blalr s data dld lndlcate that torque had a ]ow test- retest
h reliability. As well, weak relationships were found between torque and
-the~measures of manual preference of the boys. He suggested, therefore,
‘that there.is Iittle evidence~to support the proposition that torque was
'faﬁreasohabie measure of hand dom?hance:or facilitf{'i StatistICalinSig-:
nificiant but weak relationshtps were found between mixed circling behavior
(torquing and non-torquing) and the measures of manual dexterity and crossed
hand/eye dominance.  The results of his research also led Blair to the
conclusion that little if any support could be given to the hypothesis
that mixed circling directionality was a valid measure of mixed laterality.
1t should be emphasized that_Blau'nevergdid_jnc]ude mixed hand/eye dominance
Cin his -i;’n.\‘/evstigavtiioh". o | -
Demarest and Demarest (1980) in a study conducted using 74 volunteers
from a college population, used the dichotic listening test as a measure
of hemispheric dominance of language abilities to determine if torque,
sinistrality, and mixed cerebral dominance were related. Forty-one sub-
jects were classified as right-handed and 33 as left-handed. Subjects
were first given handedness tasks and the Torque Test. They then were
administered the dichotic listening test in which they heard a series

of words in groups of six and asked to write them down in whatever order
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they found easiest. Halfway through the test the headphones were reversed
and the subjects heard the words again. The word list in each ear on
the second trial was opposite of that heard in each ear in the first trial.
The results of the experiment indicated that all but one of the right-
.handed people éxhibited countefé]ockwise cif&ling.behaviof, while 14 of
" the 1ef;-han¢ed {hdiyiduals_torqued,‘, Tokduégby ear preferehce was not,
“f_Hdwéye},'sféfféffgalfQ‘sign}fic§nt; .fﬁ each'eaF preférénﬁéléatégory,'
':;ébgfckkmé£éfy:fHéigéﬁekﬁﬁmbé}‘ofiédbjétfg"béoduééaucfféléé %ﬁﬁé.CIobkwise
manner. ‘THe fesearchers suggest that the resu]ts:ofitheir stddy lent -

support to thebrelationship of torque and left-handedness. A failure

.. to find a significant relationship between torque and 1anguage lateral-

" izations fh adu1ts'may be an indicator that 'torque and cerébral domin-

ance may be related during childhood but independent énd uncorrelated

in adults" (p. 157). They felt that a more viable alternative might be

to explore the relationship between torque and the muscle mechanics of

the hand. They suggeéted that the physiological mechanics of drawing

a circle in a counterclockwise manner was more efficient in right-handers
:ahd‘yiqg vefsabfor ]eft-handers.; This being the case the question of

A“” fhé:Hf§H.fﬁéfdéﬁcé‘df'ﬁbn;fordﬁiﬁé éﬁdnéiéfnfstréig-Wés?ré}Sed.’: tould:'

it be, they asked, that sociocu]tural factors have influénced left-handers

to act like right-handers and that non-torquing on their part is a reflec-

tion of this?

Conjugate lateral eye movement responses of 225 male undergraduate
college students were investigated to see if there was a significant dif-
ference in eye movement between those students who torqued and those who
did not (Woods & Oppenheimer, 1980). Conjugate lateral eye movement

is the tendency of a subject to break eye contact and look either left
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or right when asked a reflective question. Consistency in right or left
looking is taken to reflect heightened hemispheric contralateral activity
and consequently lateral dominance (Balkin, 1969). tn the study, subjects
i:weréiasked 20 questions of botH an emotional and neutral nature. Tests
;ESFZhaﬁdédnéss were conducted to see if Blau}s hypothesis regarding torque

f ahd;$inf§fra1ityg¢ouId bebrepPiCafed. - As well as being administered

“1{:thévTquué Test, studentS'were,ngen tests Qf social competehde and levels

: 75F éﬁkféff'fo éée ff £ho§é who”tbfdue:écored-s}gnfficantfyshféﬁer:iﬁ.anxi¥
 ety’ratingVand lower in social.skills. df the 225 students tested, 76
(33.825 tbrqgéd at least once.>, Of those wHo-did torque, 17 (22.4%) torqued
with the dominant ha:m._d.o'nly (hand used in writing). Fivfty-two‘(68.l+°/o) |
 £oquéd'with the non-déﬁfnéht-hahdbohlyvahd>7 (9;22) dispiayéd tb;que

with both hands. The handedness quéstionnaire was used to classify,

in a more extensive manner than preferred writing hand, the left and right
dominance of the subject population. The questionnaire classified sub-
jects into thosé who used feft-right or both hands for ten behaviors.
Results indicated that 124 (55.1%) were right hand dominant, 95 (42.2%)
were mixed-hand dominant, and 6 (2.7%) were left-dominant according to
::£hércF{£eFfa;'7 lt‘w$§.f6und:£haf.Al'oflﬁﬁé 124';iéhf;domiﬁéhf‘subjécfsv
(33%) and 35 of the 101 left-dominant (34.7%) torqued. These.results
produced a non-significant result rega}ding left and right dominance.
Torquing did occur more frequently with the non-dominant hand, with
right-handed subjects tending to have more torque with their non-dominant
hand, than left-handed students. Torque subjects displayed a greater
tendency (p < .06) towards right looking than did non-torquers across

all questions but significantly stronger tendencies toward right look-

ing (p. < .02) during emotional questions. Non-torque subjects



20

displayed an equal right/left eye movement with both types of questions.
Torque subjects demonstrated a significant bias towards right ]ooking
when questions of an emotional nature were asked. It suggested that
this indicates greater left hemispheric involvement, and as emotion is
~a right hemisphere activity (Schwartz et al., 1975) this lent further
-support to Biau's hypothesie regardinq torquinqvand cerebraf.dominance.

' No S|gn|f|cant re]atlonshlps could be found between torque and the mea-

B sures of anxnety level and socnal competence

" The resu]ts of WOods and 0ppenheimer's s tudy atforded support for

the assocnatlon between torque and cerebral dominance. .Using their
: »crlterla for dom:nance lt wa's found that when subJects drew circles with _
"the|r~dom|nant hand; torque oecurred more frequently among left-dominant
subjects. The opposite effect occurred with the non-dominant hand where
more right-dominants torqued than left-handers. The fact that torque
'occurredvless frequently with right-handed subjects using their dominant
hand and far more often when the left hand was used, plus their findings
that left-handers torque more frequently with both hands, '"indicates a
relatlonshlp between torque and cerebral domlnance“ (p 57])

o The p0551bll|ty that heredlty mlght have a bearlng on olrcllng dlrec-
tionality was propoeed by Matheny (1979). His sample population consisted
of 289 twin children and their siblings. ‘For the determination of genetic
influences of torque, the torque scores of 54 identical and 30 fraternal
twins of the same sex were examined. Due to sample size, the results

of ages were collapsed for identical and fraternal twins. ‘Correlation
data indicated that identical twins had higher eorrelations than did
fraternal twins. However, a significant difference was found for the

left hand only. Genetic analysis was done (twin to twin) to determine
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if identical twins had greater consistency of between hand circling direc-
fiona]ity than did fraternal twins. Results indicated that the 'identical
twins weremore concordant than the fraternal pairs for the pattern of

scores across hands'' (p. 754).

fTorque, Learthg.Disabflity and'Psychésis"

__ ,:|-fnij,_a-';;tud9 _;:-'o_ndl‘.zc.:t"e_d. by -Z_»err"-udeljjgand_:.Pih.]' ‘- ‘(:]_.9.__8‘0._')' Y. chi _i‘-d_r_ehf {abelled.
n]earﬁing.dfsabled” and.47 ch}fdréﬁvconéideréd ﬁofmél (betwéen fhe_ages
vof eigE£ and fenryeafs of age) weré administéred a béttéry of tésts td.
determine if a higher incidence of torque would Ee found among:those ex-
;Hpérienging leérniﬁg prob]éhs; qqdrwhéther lower intei]igence:scbrés, mgré '
deviaﬁt.personality scores, befow average achievement-]evels, and below
average percéptuomotor task scdres would be found in those children who
torqued. As well, handedness and complete crossed lateralization data
were obgained to séé if a significant correlation could be.found. The‘
criteria for ''learning disabled" consisted of having normal intelligence
and failure on at least one subtest of the Metropolitan Achievement Test.
}Subjeéts'wereﬁtqnsidered n0rmaliif'they_passed‘al]jthe‘Suh§e§§$ 9f thg,_”
Metropolitan Aéﬁieveﬁent Tesf andrhaa norma].intellfgence; Sfuden&s

were administered the Torque Test, WISC-R, neural pathology tests, and
modality integration assessments. Mixed laterality was defined as incon-
sistencies among eye, hand, and foot. One should caution that the authors
referred to crossed lateralization rather than mixed lateralization. As
would be expected torque was associated with their measure of mixed later-
ality as 30% of the population at large afe left-eyed and between 8 and

' 13% left-handed. Less clear evidence could be found (p < .07) for
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tdrdUe and handedness. Torque was not found to have a significant rela-
tthship with learnihg disability and on the WISC-R the only signiricaht
AY? ditterehce'was Fouha in‘the.math subtest in which the torque group.scored
‘hialghlflcantly hlgher than the non-= torque group. As well, no signif}cant

ﬁrelatlonshlps cou]d be found on measures of the Halstead-Reitan Battery
or the modallty lntegratlon tasks : Based on their fundlngs the authors
»concluded that the ”usefu]ness of atsessnng terque, elther by ltse]f or .
;un.the context of a.larger battery, is not apparent,'and ltS appllcatlon
must be further considered" (p 604 )

To date on]y one study lnvolv1ng schizophrenia and torque has been
reported (Luchihs et al., 1979);'>Vln this study, 55:schizophrenic
patients were d?aghesed'aé'befhg chrbhic'(eurreht epiSOJezof'at least
one year's duration, or incomplete recovery from previous episodes), |

= 49; or acute (current episode of less than one year's duration or
complete recovery from previous episodes), n = 6. The sample was admin-
istered the Torque Test. As well, a subgroup of 66 similar schizophrenia'
patients were given tests laterality using measures of hand, foot, and
‘eye dominance. . Of the 55 patients tested for torque, 34 (62%i ahowed
".ho £6?qQé ahdZZi’k382)'t6rehed;Af-Aif 34‘aubjects:witheat'tordde”were. o
from the chronic category. The six acute patients all showed torque.
Those patients who did not torque had a longer duration of illness, more
years in hospital compared to those who did torgque.

In the laterality group of 66 patients, 55 (83%) were right-handers
and 11 (17%) were left hand dominant. All but 3 (95%) of the 55 right-
handers were in the chronic category while only 7 (64%) of the left-handers
were similarly categorized. in this group the right-handed‘group spent

a significantly longer period of time in the hospital due to illness and
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had a trend toward more years in hospital. The results of the study
indicated that mixed (crossed) lateralization and torquing appeared to
be essociated with a milder form of schizophrenia. It is suggested that
""in severely ill schizophrenic patients laterality disturbanees may not
:be mbké ereyalent thén fn the general pepdlation“ (p. 1598). Other impli-
:catlons of thelr study related to handedness as they suggested ‘that the

proportlon oF snnlstrals wn]l vary accordlng to the severnty of the |ll-” .

mxness and ln ‘some cases left handedness may be a prednspos:tlon to sch|zo-'

phrenia.

Kay (]979) conducted a stUdy in which 39 patients who had'been’diag-
nosed as haV|ng both clear cut psychotlc manlfestatlons and mental retarda-
tions were glven the:Torque Test. By studynng torque in relation to~
“multidimentional, historical, psychometric, and pSychophysiological
evaluation' (p. 358) it was hoped that Blau's broposal might be clarified
in relation tothe role of deyelopmental, neurological, and psychological
factors. Forhal case records wefe examined by a psychologist to evalu-
ate three areas of pathology: neurological abnormalities, early child-
hoed psychosis, and prenatal and perinatal problems. Levels of social
'*Taha'eagﬁithé hefufatien;wefe-obfeined byee&ﬁfnistefiﬁg'tests'ef'yefbaf
functioning, perceptual motor development,'early conceptual development,
maturation of left-right positienal orientation, and social age. Other
areas of clinical functioning were assessed without reference to develop-
mental origin through the use of ratings and psychometric and psycho-
physiological methods. The specific procedures used were: ward behavior
as rated by a patient's primary therapist, an index of distractibility,
and a level of sleep arousal.

Torque was observed in 25 (64.1%) of the sample, which was more
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thhan twice the rate suggested by Blau for subjects of this-age Statis-
ﬂtlcally 5|gn|f|cant results were not forthcoming on measures of handedness,
sex,'race , age of first |nst|tut|onal|zat|on, or duratlon of |nst|tut|onal
”f;hlstory A sugnnfucant relatlonshlp Qas found ‘however;_ln patlent age

1QW|ththe torque group belng SIgnlflcantly younger than thEIF counterparts.

b"flf:Thelneurological implications of torque were not supported' to the con*gh“ c

-lfétrary, fewer documented cases: of organlc lnvolvement and blrth problems -
:f:occurred\ln the torque group h A sngnnflcant relatlonshlp occurred be-.'l
tween torquing and a history of early childhood psychosis.' Torque was
present in 92% of the patients with this prior condition. This led the
~_authors to the conclusion that the ''antecedent condition of pSYChOSlS
;rather than neurologncal dysfunctlon . . . seemed to presage adult mani-
featation of torque'' (p. ). The relationship between torque and
developmental factors showed that those subjects who torqued scored con-
sistently lower on all measures of functional age with significant dif-
ferences occurring in the areas of perceptual motor development, concep-~
tual development, and maturity of positional orlentation. The measures
of psychxatrlc adJustment |nd|cated that there was no evndence that cur-
Vrent psychopathology wae assocnated w:th torque

Kay suggested that torque was ''an abnormal phenomenon of both de-
velopmental and clinical significance' (p. 361). His data, however,
did not support Blau's hypothesis of neural defects, but to the contrary,
found that the torque group had fewer incidences of perinatal problems
and known brain disorders. As well, no significant relationship could
be found between handedness and torque. What did distinguish torque
patients was a history of autism or early childhood schizophrenia. it

was hypothesized that adult torquing may derive from ontogenic deficits
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specific to positional orientation, conceptualization, and perceptual
notor functioning deficits that have been increasingly linked to child;
hood autism (Ornitz, 1979' Rutter et_al., 1971).  The results of Kay's
'vresearch led him to the concluSlon that torque was related to early child-

:hood psychOS|s and deuelopment but not assoctated with adult psychotlc
- manifestation, nor. past or present neurologncal impairments It was
ffa]so suggested that present defects in sensorlmotor and-early cognltrve »
'Tdevelopment of both torque “and chlldhood psychosns may account For thelr :
simultaneous occurrence. Kay,felt that his results were consistent with
studies that showed that torque was more prevalent among‘chi]dren with
behavior problems-and.those Who were eventually diagnosed as schizophrenic.
‘However, rather"than“re1ate’causaiity to neuroTogfcai>HYSfunction,’Kay
suggested torquing might be the result of impaired development, the source

. of which might be multidimentional.

Torque and Cognitive Ability

The studies to date regarding torque and cognitive abilities in
;normal populations of. chlldren are limited. . Jarman and Nelson- (1980)
studied Blau's proposals of crrcllng directionality in reference to cog-
nitive ability in children. Three hypotheses were examined: a) in com-
plex spatial and language processes children who do not torque would per-
form significantly better than those who do torque, b) in spatial and
language tasks, due to hemispheric specialization, girls who torque should
not perform as well as boys who torque, c) the variance in scores on
spatial and language tasks should be greater in children who torque.
Jarman and Nelson's sample consisted of 45 boys and 61 girls in

grade three from two suburban schools. Children were given three tests:
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Progressive Matrices (Raven-'T965) fJarman's Sequential Shapes (measures
of cognitive ablllty), and the Torque Test - The results of the Torque
- Test indicated. that 45 28/ of the chlldren exhlblted some torque with
- either hand. - Torque testlng wnth the preferred hand. showed 15 09/ of .
the students torqued, and thIS lncreased to 22 64/ when the mlxed cate-
gory (torquing and non-torquing) was_ lncluded Testnng wuth the non-

2
preferred hand lndlcated that 23 58/ torqued and when the mlxed category-ﬂ

was included, 3b. 90 torqued Ana]YSes of the data regardlng ‘torquing” -

with either hand indicated that statistically significant but marginal
relationships existed (r = .21; p < .05) between the torque measures taken
with either hand. In lightrof the.low correlation.between.the preferred
and non-preferred hand,-separate-analyses.were'oondueted in order to iden-
tify "any effects that were unique to either hand'' (p. 461).

The results based on the preferred hand were similar to those of
the non-preferred hand although the preferred hand more clearly defined
differences between groups. The hypothesis that torque children would
have lower cognitive ability was not supported. in fact, there was some
indication that the opposute may have been true in regard to the
hypothesis that there would be a sugn|f|cant drfference by sex, analyses
indicated that both boys and girls who torqued out-performed the students
who produced circles in a counter-clockwise fashion. A significant
effect was found, however, with the mixed group where the boys produced
the highest scores and the girls the lowest. The authors felt that this
finding contradicted the importance Blau placed on the direction chosen
for circling. By using the torque, non-torque groups, the third hypo-
thesis that there should be more variance in scores between girls who

torqued and boys who torqued was not supported. It was noted, however,
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that if the mixed'circling group was included in the analysis there would
" have been a significant difference. Jarman and Nelson suggest that the
ihciUsion of éUbjeets'who torque .a@ minimum of one time causes an artifi-

o c:al effect that cannot be attr:buted to c]ockwnse curcllng per se and

-“7}5allows for an’ lnapproprlate lnterpretatlon of the data

The results of thelr first study were so contradlctory to Blau and L

.;“yet lndlcatnve of p055|ble cllnncal sugn|f|cance that Jarman ‘and Nelsonf'”

“':conducted another study regardlng torque (1981)  The flrst purpose of )

this investigation was to replicate their earlier study. = Of particular
interest were the results concerning cognitive abilities of the torque,

A non-torque groups_end_the consistency of circling directionality in both
groups. IA second rationale for the study was the examination of partier -
ular cognitive abilities that might relate to torque, namely, visual

spatial and perceptual motor development. A final purpose was to exam-

ine the age related cognitive aspects of torque. These aspects of
torquing were considered important because Blau's theory is developmental

in nature in that cognitive problems were thought to be due to a develop-

mental lag or some progressive defect situation. The issue then was

" not whether torque varied with age but whether it varied in its relation= - '~

ship with age according to developmental lag or cognitive defect.

The sample consisted of 180 elementary school children divided
equally into two age groups, seven and nine. tn each of the two levels
there were 45 boys and 45 girls. The tasks consisted of the following:

a) that part of the Torque Test that consisted in the production of circles
around six th, three with the preferred hand, and three with the non-
preferred hand; b) Visual Spatial: ten tests which examined in detail

the processes used by Jarman and Nelson (1980) in their first study. The
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~tests administered were visually presented and spatial in format. ‘The
Torque Test also includes these components as well as a perceptual motor

-'task'(drawing the circles).

The results relatlng to the developmental nature (age and frequency -?;"

of torque) lndlcated that for the seven year old boys, 42. LY torqued

complete]y wuth the preferred hand and this increased to 55.55% if those

jffwho produced both clockwuse and counterclockw1se C|rcles (mlxed category)

.”twere |ncluded5 Of the garls, 15 55/ torqued completely wuth the preferredfﬁc;u

hand and this increased to 24.44% if mixed circling was considered. When
all typee ot_torquing were considered, 67.08% of the subjects torqued
which is:consistent:with Blau's projections for this age group. For
"hihé:yeék'aia”béys; torquing with the preferred hand produced an incidence-
of 17.77% complete torquing, 26.66% mixed. The girls were far lower
with .04% and .08% respectively. When'afl torquing for this age group
was considered, 41.87% torqued, which again is consistent with Blau's
proposal.

When discussing the question of the consistency of measurements
. between the preferred“and non-preferred hand, Jarman and Nelson stated?.
"H£HA£'Qi£H°tHé-édyéhéés”ih'age,'cf?élfng behavior increasestin.coneietency'-
between the preferred and nonpreferred hand. However . . . even within
.the older group it does not appear warranted to conclude that the hands
are equivalent for the purposes of clinical assessment!' (p. 458). This
conclusion was given more direct support when the relationships between
circling behavior and cognitive ability were examined as a function of
hand preference in the main analysis. Jarman and Nelson were convinced
that '"for children of this age group at least, measures apparently should

be confined to the preferred hand" (p. 553).
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The measures of cognitive ability in Jarman and Nelson's second
»study (1981) rndicated—thaticontraryrte:their first studyiin-which.a mar-
ginelly sighificant'trehd’Was'feuhd;suggestfng that'torque'may>be associ-
ated. wnth h|gher coghlttve abllltles, such was not the case thIS tlhe
Both of thelr studles, however; do not support Blau s theory of d|m|n-
"ilshed cognttlve processlng by those who torque |

As in thelr fnrst study, the authors found thatAthere-was no sug-f':;:hfh
nnflcant relatlonshlp between males and females who were “full-torquers,”
that is, all their circles were drawn in a clockwise manner. ' Signifi-
cant results only occurred for Jarman and Nelson when the mixed category
was included.

The cogn}tiue tasks were‘separated fnte two mein categories, visual-
spatial integration and visual-spatial motor. Different profiles were
produced for sex groups when they were divided into torquers, non-torquers,
and mixed categories. It was the mixed group who demonstrated the great-
est interaction, with the boys being, as in their first study, notably
superior to the girls. It was suggested that this apparent advantage
~of boys may be_due:to hemispheric specializatiqh. .Mixed»circling, Jarman .
and Nelson felt, may he 5 manifestation of deficiencies in frohtel iohe
functions ‘which show up as disruptions in planning and decision making
and do not present problems to boys due to their right hemispheric special-
ization at this stage in their development. This is not the case for
girls who may be characterized as having'more interhemispheric symmetry.

If Blau's hypothesis regarding defects or developmental lag in the corpus
callosum were true this would be more disruptive to girls who torque in
tasks that involve both language and spatial processes.

Further speculation was presented as to why boys who exhibited mixed
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cfrcling behavior scored higher than the other groups, male and female,
for their age. The authors suggestéd that mixed circling indicated a
téndehcy to code spatial data from all perspectives resulting in a super-
ior ability to code spatial materials. Further analysis indicated that
mixed circling was a factor of age and when combined with sex effects,
as was mentioned earlier, may be an indication of developmental lag in
girls relative to boys for the seven year old group.. This was not the
case in the nine year olds as girls had no disadvantage relative to the
other two female groups.

Based on their two studies, Jarman and Nelson make the following
suggestions:

. Assessments based on the use of the preferred hand and non-preferred
hand do not make behaviorally significant distinctions.

2. The disﬁinction between full clockwise and countercliockwise circling
appears to be unimportant.

3. The most imﬁortant distinction in regard to circling directionalfty
is between consistent circling and mixed circling (clockwise and
counterclockwise circle production).

L. Mixed circling appears to be related to some distinct types of cog- -

nitive processes and very little to others.

Torque and Sensorimotor Development

Prior to the study of torque in relation to neurological deficits,
circling directionality was researched in conjunction with handwriting.
The 1930's and 40's brought about a great interest among educators in

handwriting due in no small measure to the introduction of manuscript
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handwriting to North America from England by Marjorie Wise (Conrad,
1935). Prior to this time cursive writing had been the principal method
of hahdwriifng by school children and one can imagine the impact that
such a radical departure from the norm would have had. Manuscript
writing soon became popular and with it controversy as to the benefits
and problems of both styles (Little, 1943).

Due to the inherent separat}on of letters in manuscript writing
the tendency to reverse letters is said to be present in the early stages
of handwrfting development. The investigation of this phenomenon in
the 1930's led to a rash of rationales as to the cause(s) of these
reversals. Some felt reversals were due to faulty teaching and/or learn-
ing (Wilson, 1935). Others, that the letter reversals were a develop-
mental charaéteristic common to children (Hildreth, 1935).

As part of a study on handwriting, Ames and Ilg (1950) looked at
the cifcling patterns of children three to nine years of age. Their
results were as follows:

1. 3 years circle drawn counterclockwise starting at the top

2. 3.5 circlé drawn clockwise starting at the top

3. & circle drawn clockwise starting at the bottom
L, 5 circle drawn clockwise starting at the top

5. 5.5 circle drawn clockwise starting at the top

6. 6 circle drawn (and from now on) counterclockwise

starting at the top
Due to the nature of the subjects and the method of data collection, these
results are questionablé. What was interesting was the conclusion that
circling directionality was developmental in nature and should not be

viewed as any more or less than a natural part of a child's maturation
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process.

The work of Thomassen and Teulings (1979) was the first research
that could be found that related circling directionality to handwriting.
The purpose of their study was to determine whether or not directionality
and writing (drawing) had common attributes. In particular they explored
to what extent directionality was a factor of neuromuscular development
and to what extent it was determined by higher cognitive processes which
are subject to influences such as handwriting. Although the authors
viewed neuromuscular and cognitfve processes as being on different levels,
their view is not shared by .a wide body of psychologists, etc., who see
the distinction between the two as being artifical (Goodnow & Levine,
1973).

Thomassen and Teulings suggest ''it may be that the neuromuscular
processes involved in the sequential intervention of the muscle system
play an important part in the origin of directional preferences'" (p. 303).

" Thomassen énd Teulings' contention was that the scope of haneriting activ-
ities ranges from scribbling to accurate handwriting and it is likely,
they say, that along this continuum there is én increase in cognitive
control. It was suggested that in the case of mechanical continuous
writing tasks, directionality is determined more by the motor system than
by cognitive control.
The experiment of Thomassen and Teulings involved subjects from
four age groups ranging from 4.5 years to 7.6 years. The size of each
group was small, six or seven students in éach. As well there was one
adult group. The children performed four writing and drawing tasks,
two precise and symbolic requiring a high degree of cognitive control

and two rapid non-figurative movements representing pure motor performance.
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All the tasks were performed on an XY writing tablet hooked up to a com-
puter. The experiment consisted of four parts: a) drawing circles and
crosses, b) drawing a rhombus, a triangle, and an inverted V, c¢) prolonged
~rapid scribbling, d) continually drawing circles at rapid speeds. The
-fesults of their study indicated that:
' ’i. Tfherezwas'an_increéang‘téﬁdency‘td draw'circles'jn'a coqnterélockwise
.directiod'betWeén ﬁhé'agés‘of 5 éﬁd17 yeafs;. vA deviation in deVelppmenf o
 was réﬁéfééd:Qithvfiye yé;r”oid'Ee§u1£s.J: Hé}e'fh§ma$§énAa6a Teuiiﬁéﬁ
,foﬂﬁd thét With‘the left hand the.subjeéts sh&wed:a'tendency to produce
v‘véiéckwfse cfré]eé. 'Dué to the‘sémple size of the.étudyAOne'wou]d haveb
.to_qqestioﬁ>thfé ffﬁding as Bléq (1977¢) indicates tha;-ovef_75% of fivé
o yééfvélds'fbfqﬂé-éﬁd>Wfthia éémbie>s??é“6f75ix_fﬁey could Héve e§sily
obtained a significant torquing ponIation.
2. The authors employed and added to the research of Goodnow and Levine
(1973) who had proposed a set of rU]es'describiﬁg’the sequence followed
when a geometric pattern is drawn, Rule one, the starting rulé, states
that the apex will be selected as the starting point. Rule fwo, the
progression rule, states_thgt if rule one is followed the fjrst line will
:bé:a}AWn iﬁ_$ATeff'dowﬁ@é}d>df;éct}dnl HvTﬁé ré§U1t$ onThbhé$seauégd |
Teulings' study showed similar patterns, top counterclockwise left pro-
gression, for the circling directionality task.
3. In scribbling, the direction of the strong age effect depended entirely
on the hand performing the scribbling. "“If a child's right hand prefer=-
ably makes counterclockwise cfrc]es his left hand seems to prefer the
exact opposite' (p. 310).
L., Only the oldest groups produced circles at a rapid speed. It was

found that the children had a tendency to make non-torquing circles with
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their right hand while the adult group made the most rapid counterclock-
wise circles with their left hand. Based on these results the authors
concluded‘that "although a fully developed counterclockwise preference
has been shown to exist in drawing_sing]e circles,accurately, the latter
turns info a clockwise brefereﬁée wHen more iibefal>and rapid movements
7 ére.pérfdfmed” (p. 302)f .

. To_exp[éfn:th{s:phenomén§n Th6@a$§ehbénd;Tteings:spechate& that .‘"
fhe?e:ﬁa9.bé tQ§ hbfo}véygféﬁs;iéﬁé‘%SF }ébfa?ana-ﬁéﬁ;nguFa£JVé‘tégké
"and the other for accurate and symbolic purposes. The first was
described,as more primitivé in,natufe and is coﬁcefned with an earl? neuro;
 muscuIar>tenaen§y thch-tends_towardé "flexion first' and from about the
'ageAbf'%durvor ff;é-déveldpésiﬁtd-anv“ékfénéidn first" ;éhdehéy. Flexion
first system produces counterclockwise circles and thé extension first
system clockwise circles. This could be, the authors state, why very
youné children produce countérclockwise cfrcles,.and adults, when scrib-
bling, make circles clockwise. The second motor system they suggest

has a bias toward a counterclockwise movement and -is less dependent on

~ the performing hand.

Findings of Torque to Date

Hartlage and Mains (1981) have stated; ''we may be entering a second
era of neuropsychology in which many more new instruments will be avail-
able for validation against newer assessment approaches being developed
by neurology, neuroradiology and neurosurgery"' (p. 161). They see the

"Torque Test as an instrument of this second era and comment, ''the Torque

Test, for example, which is currently being studied in more than a dozen
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theses and dissertations (Blau, 1980) is one of the more recent approaches

and hopefully‘heralds‘an_era'ofvmany such new experimental approaches'

e

S161).

'~14The research to'date has examined torque under a variety of conditions

with a divérssfy‘of"popuréffonéf i'Although no firm conclusions have been

drawn by researchers, torque does appear to be indicative of the follownng .

].

w 0~y O

13.
14,

15.

16,

17.
18.

19.

{;There ns an age related decrease 1n torquing as measured by the Torque
- Test. . At-age. five up to. 80% of children torque using both hands,
~this decreases unt'il a base rate of about 30% of the adult population

produce one or more clockwise circles using the Torque Test.
There is a possible genetac lnfluence re]atung to torque.
There is a higher incidence of torque in exceptional populations.

Those who torque have a strong tendency toward right looking eye
movement for questions of an emotional nature.

Torquing is 1ikely not changed by having subjects make counterclock-
wise circles or perform counterclockwise circling exercises.

There is a possible relationship between torquing and left-handedness.
Torque might be indicative of behavior difficulties and peer relations.
A link may exist between torquing and developmental lag in girls.

There may be a possibility that those who torque past a certain age
are more prone to schizophrenic tendencies but of a mild form.

Torque might be a measure of lateral dominance.
Torque may be an indication of defects in the corpus callosum.

Mixed C|rcI|ng behavnor may be the best lndlcator of the torqunng

- phenomenon..

The question of Torque Test test- rellabllnty has been raised
Torque does not appear to be a measure of ear dominance.

Questions have been raised as to the relationship of torquing during
childhood and torquing as an adult.

Torguing does not appear to be a measure of heightened anxiety levels
and social competence in normal adult populations.

Torque may be associated with childhood autism.

Torque may be a factor of early childhood psychosis rather than

neurological defects.

Torque might be indicative of possible sensorimotor defects.



CHAPTER THREE
~ DESIGN OF STUDY

In thlS chapter, lnformatlon is presented on materlals, populatloni o
'selectuon, procedures of test admunlstratlon, the ptlot study, and scorlng

and projected analysis of data.
~ Materials
The materials for this study consisted of twobtorque tests (the
Circling Directionality Test and a modified Blau Test), materials for
laterality testing, achievement tests in language, reading and mathemat-
ics.

The Tests

1. The Circling Directionality Test (C.D.T.) was designed to test

~ circling directional ity under the following conditions.
"é) 'fhe broduction ef six circles in the form of the letter 0 embedded

within a word in as accurate a manner as possible.

b) The production of six circles as separate entities in as accurate
a manner as possible.
c) The production of six circles in the form of the letter 0 embedded

within a word in as rapid a manner as possible.

d) The production of six circles as separate entities in as rapid
a manner as possible.

For an examination of the C.D.T. (see Appendix B).

36
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2. Laterality (Harris modified). Laterality tests for hand, foot, and

eye were administered.

3; The Torque Test (modified Blau). In this test children were required

to draw three circles with the preferred hand around three X's (see
Appendix A).

L, The Metropolitan Achievement Test (Primary I, 11, and Elementary).

Tests in reading, language, and mathematics were administered to

children in grades one, two, and three

Population Selection

As torquing is considered to be é developmental phenomenon, and
as the tests had been administered to students according to grade level
in which children of different age levels were enrolled, a decision was
made to select 75 five year olds in kindergarten, the same number of'six
year olds in grade one, 75 seven year olds in grade two, and 75 eight
year olds in grade three. At all levels there were more than 75 to
~choose from so réndom seléct?én was used to obtain the required number

(Kirk, 1978).

Procedures of Test Administration

1. The Circling Directionality Test (C.D.T.). In this test each subject

was tested individually. A pencil was placed in front of the subjects
and they were asked to pick it up. In the first picture, they were shown
a picture of a train and beside it the words, ''toot, toot, toot." The
instructor pointed to the train and said, '"This is a train. The train

goes toot, toot, toot' (he then pointed to the words toot, toot, toot).
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Below and to the left of the train were the ''toot'" words minus the 0's
(tr=t). The child was asked to print in the missing 0's. If the child
wés:unéware bf wha£‘Was mfssi@g,'the teachér_cqachédAhim/her untf] ;Hg :
5_jhgfoC£ion5'wéfe{u5d§r5§¢9d,i_. o |

In the next sécthn'oF’thé’C;D;T. the child was shown a picture’

:1 iofia1¢irc1e and asked to reproduce six of them in the appropriate slots.

nggfﬁ;bff.théré Qéé.ﬁncerﬁaiﬁiy oh.thevﬁakt of ﬁhe child, furthér toaching
Cwas given. T e '
Section three éf the C.D.T. was similar to section one except this
.time the‘chiid was shown fhe.bicture of a squirrel and beside it were
written the words, ''look, look, look." Again, the instructor pointed
to the picture and said, 'This is a squirrel. The squirrel says, 'look,
look, look'." Below and to the left of the animal were the "look! words
minus the 0's (1--k). The child was asked if he knew what was missing
from the words and if he knew he was given the following instructions:
‘'When | tap my hand on the desk | want you to fill in the missing 0's
as quickly as you can. Are you ready? Go!"! If the child was uncertain
as to the procedure, further instruction and teaching were given until
Vthé-éhild'dndersﬁoovahét Waéiégpeéted. | | | | |

In the fourth and final section of the test the child was shown
a circle and asked to reproduce it in as rapid a manner as possible. The
instructions given were: '"Do you see the circle? | want you to make
a circle here, here, here, here, here, and here (pointing to the six dif-
ferent slots) as quickly as you can when | tap the desk. Are you ready?
Go!'' As in the other tests if there was a problem with the child know-
ing what was expected, further instruction and coaching was given.

For each section, thevtester observed the number of circles that

were constructed in a clockwise manner and noted the total 0 to 6.

Ao
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Commencement of circle. After the children had compieted the

Circling Directionality Test, each circle was assessed as to ifs start-

ing point. Five possibilities were considered: 1) Over 80% of the eircles
drawn from the top; 2) over 80% of the circles drawn from the botfom;

3) over 80% of the circles drawn from the left eﬁdej k) over 80% of thef‘

: circies drawn from the right side; end'S)van_equa] distribution of
eieqles.top and bottom. | .

',SZL-:Latefaiifi (Harris' test of'laﬁeraiity was modified andiabbferétedft

a) Test for handedness. The measure of handedness was the pre-
ferred hand used ddrfng the Circling Difectioha]ity Test. This informa-
~ tion was noted and entered on the child's profile.

bib){Foot dominance test. ~Each chfid“Was asked to stand in front

of fhe tester. A small pillow was held in front of the tester, knee
high, and the child was asked to kick it. If there>was any hesitation

- the child was given the opportunity to kick the pillow several times and
the most consistent foot used wasentered as the dominant foot. This
needed to be done with very few children as most were quite anxious to
gnve the pnllow a good lek and knew full well what foot they were gonng
.fto use. . The dominant foot used was entefed in the chlld S profnle -

c) Eye dominance test. The degree of inconsistency between the

preferred hand and foot and the preferred hand/eye warranted that a second
eye test (modified Harris) be administered.

In the first test the child was told to look at a large object on
the wall opposite to the one he/she was near. He/she was then asked
to cover one eye and look at the object on the wall. The use of the
left or right eye was noted and recorded.

In the second test, the child was again asked to look at a
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particular object on a far wall. This time he/she wés given a cardboard
telescope and told to put it up to one eye and look at the object on the
wall. The reason for giving a second eye test was because there appeared
to be a high variance between hand and eye in the first eye test, and

this led the researqher to suspect that perhaps the first test'was not
‘écéuraté.andﬁa test widely.hsed_to test eye dominance should be applied.

3. Thé'Tbrque Test (Bléu;s origina]>Torque Test was modified).  His

'ifegf:fOr £0fqﬁé_hédvfhévSUbjéct u§é both thé_dohiﬁant and non-dohfnaht
hand. In the tést, a'Child was required to draw six ciré]es, three with
the preferred:handvand ﬁﬁree with thebnon-breferred hand. Each of the
cTrcle§ was.drawn arbund.én X and.thé difeét{on.of the circling nofed.

In iight of ﬁhé.réséérth éyidenéérpféééﬁtéd by Jarhéh and Néfson'(l98l)'
and described in chapter tWo,-the children were asked to draw circles

around three X's .using the preferred hand only and the direction of the

circling noted (see Appendix A).

4., The Metropolitan Achievement Tests (Form JS)were administered:

a) Grade One Primary One Subtests Reading, Language, Mathematics;

_b)_Grade Two Primary Two Subtests Reading, Language, Mathematics;

“t)'Gradé”Three'ETementafyfsubfésts Reading, Lahguége,’ﬁathémafiéé.

The achievement tests were given to the»home room teachers to admin-
ister in as many sittings as was thought necessary, provided they did
not exceed the maximum recommended time for any one testing period. Teach-
ers were given manuals for administration. Included with the manual
were instructions as to the importance of not exceeding the time limits,
not assisting children with their answers, and ;he fact that some of the
questions would be meaningless to the children due to such factors as

the money questions in the mathematics section showing American coinage
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and bills.

Some teachers wanted to séore the tests themselves as in many
instances this was the first time.their children had been exposed to norm
referenced tests and they were anxious to find out how their children
would do. | Inéluded were explicit instructions on how to score the tests
~as wellvas the'apbropriate.numericai data. to transform raw scores. In
caSes wﬁeré thévtestérQefe“corrgcted byvfhe,teéﬁhér,_thé féseércheﬁ chééked
‘fhéxrésuité‘io fnéUfé thaf:tHey”QeFévsééredfaéc;kately. Rater reliaBility
was to the maximum. Approximately 30% of the tests weré corrected by
‘the teachers. All the othéf tests were corrected by the researcher.
’Simi]a% cross'chééking of scoring with these tests revealed maximum reli-
Cability effigieh¢yﬁ | | . - | | |

For the éurposes of tHe study, perceﬁti]e scores in each of the
subtests and in the total, formed the basis of academic assessment.

Kindergarten assessment.. Kindergarten children were given no formal

tests of academic assessment. The teachers were asked to rate the children

on a scale of one to'Four using the following criteria:

1. Very ready for grade one, is‘reading now or is on the verge of reading.

2. Reédyif6f gfédé 6ne‘éna;Qi1l:proEabiy pkbéééavthfough the,firSt'gréde:‘
at a normal pace.

3. Will need some reaainess before student is ready to proceed with grade
one work.

L., Will need extended readiness of at least one half of the school year

before proceeding to grade one work.
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Pilot Study

A pilot study was undertaken for the following reasons.

1. To assess the stability of the Circling Directionality Test. Two
testings given six_weeks apart and coefficients QF stability were
obtafned.. | |

-2, TO'pfoVide'sn.oppoftyﬁity“fér revj§i6n of ﬁhe Ciré]ing Directionélity
Test. | |

bé. lfo Betdﬁé %a%i{f;r Q{fh £hé f@fﬁdiﬁéléﬁeﬁéhénon‘ééfdsé the v;rfdﬁs

grade levels.

L, To see if factors such as the sizerof the pencil; arrangement of the
test booklet; inclass testing asses#ment,_similarity‘of'instrgctions-
to-all>$géA§roﬁps would hake.é difféfence to.the.chifd's.ébifffy to
complete the tasks.

5. Tosee if hand preference changed when a child printed his/her name
and then constructed a series of circles.

All students for the pilot study were selected from Tillicum ScHool

in Vancouver (n = 85, K, grades 1 and 2). Intact classrooms were selected.

. Class sizes varied but the average assessment time per class was 40 minutes.

-Thig wéé coﬁsisfen£ thfbughoﬁg fhenéhtffé.;tday. u'Studénf; ééme oné at
a time to the tester at the back of the class and were asked to sit down.
Two pencilsﬁere placed in front of the child, a big one, the kind used

in some grade one classrooms, and a regular one of the same colour. When
a pencil had been selected, the child was asked to look at the two lines
near the tcp. of the page (tester pointed to lines). They were then
asked to print their names between the lines. In some cases where the
children could not do the task they were asked to pretend to make their

name.
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They were then asked to‘look at the piétgre of a clown. Below

the clown was written the word boozo. Subjects'were told "This is boozo,

say boozo. | would like you to write the word boozo here (pointsvto

spot).'"" The purpose‘of this procedure.was to see whether some children
would have difficulty in printing the word and whether this might become

a consideratibn in circling directionality assessment. (See Appendix D.)

Children were then shown a circle and asked to make six circles.

The tester observed the directionality of the circle and recorded the

results.

The fpllowing results and observations were made based on fhe find-

ings of the pilot study: B

1. The size of the pencil did not make a difference as children selected
either one on an equal basis. (Big pgnci} 36, regular pencil 49.)

2. Children consistently used the same hand to produce their name and
circles, making it unnecessary to have them print their name in order
to determine handedness. )

3. Children of all ages could understand the instructions. Kindergarten
children had some difficulty with the arrangement of tasks on the
page and for the principal research changes in test format were made
accordingly. |

L, The test-retest results for torque produce the following coefficients
of ;tability: kindergarten r = .71, grade one r = .59, grade two
r = .83. These results indicated that the coefficients of stability
were strong enough to proceed with the testing using a modified format

which would be quicker to administer and give more data. Data

obtained in the pilot testingare to be found in Appendix C.
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Dates of testing administration. The first pilot tests were admin-

istered the last week of.October 1981. This was followed six weeks later
(the week of December 6th to 12th) by a second testing to assess test
stablllty

The schedule for the prlncnpal study was as follows:

T Clrcllng Dlrectlonallty Test. Monday, April 5, St. Jude;_ Monday,

.Aprl] 5, St Marys, Tuesday, Aprnl 6 St. Francns de Sales, Wednesday,

ﬁ'Aprll 7y Holy Cross, Wednesday, Apr:] 12 St Francns of ASSISI

2. Metropolitan Achievement Tests. All tests were administered between’

April 20th to the 29th.
3. Torgque Test (modlfled B]au) _‘ThiS'test was adminisfered in two days

(May 2hth and 25th) to the entire sample.

‘Scoring and Projected Analysisvof Data

Circiing.Dinectionality Tests Qere adminisfered and scdred by the
researcher and a team of trained assistants. The Torque fest was admin-
istered and scored by the.researcher. The Metropolitan Achievement Tesfs
- were a1]_administened,by the:c]assroom;teachers._'AScoring_was_dqne by:
the-researcher and teacners. .In cases.of teacher scorind, results were
verified by the researcher.

The plan for the analyses of the data was by the use of the Pearson
Product Moment Correlation. Where appropriate, mean scores, n, and

percentage were to be presented.



. CHAPTER FOUR - -

ANALYS|S OF THE DATA

 [nfr6ductioﬁ

' The U.B.C. computer program NTS/SPSS Version H. was used to calcu-
late Pearson Products Moment Correlations. A decision was made to
accept a .05 level of significance for aécepting or rejecting the rela-
tionships. It was thought that the lack of clarity in the research to
date on the torque phenomenon made this an accéptable cfitérion with whfch‘
to work.

This researcher was aQare that correlation does not imbly causality
and this fitted the statistical model Fof this study. Torque was viewed
as a phenomenon indicative of certain deve{opmental and cerebral factors
but not the cause of such factors. Where appropriate, the number of
subjects, a percentage rating, and mean scores are given. The results
-6?.thé'aéfé;afe described within tHe”Ffémewérk’éfffﬁé'ddeéfféné‘paééd

in chapter one.

Questions

Question. 1. |Is there a significant relationship between academic
achievement and torquing in children six, seven, and eight years
of age?

One of the principal questions relating to this research was to
determine if a significant relationship exists between academic achieve-
ment and torquing. There was no significant relationship between the

L5
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Metropolitan Achievement Test and torquing in six year olds in grade one
and seven years olds in grade two in any measures of academic achievement.
This wou]d suggest that for these age groups the fact that a child torques
is not iike1y_to.affect his academic success in school. Table 1 presents

mean scores of- these groups.

. Table |
:Mean-ﬁertentjlg:Schesgin Aéademfc Achieyement;;._;:__
' - ~Ages 6-7-8 o
- Total Language Mathematics Reading

Grand Mean, n=225. ~ 50.4 . 51.9 47.0 5041

Torquing, n=hl 46.6 Ly 4 43.0 | k9.6

Torque Test

Torquing, n=50 Ls.6 47.5 43,2 46.9

Total Mean by Age

Age 6 o - L4 .8 4s5.7 Ly.2 4L8.6

Age 7 "~ 50.8 50.4 L6.7 50.0

Age 8 55.6 59.5 53.3 52.8

C.D.T. Torquers

Age 6, n=26 45.5 42.8 43,0 51.0

Age 7, n=11 54.7 53.8 4e.5 50.0
.;Ag¢_8?>n=éi_:v._._ 32, . 29.5 :34.2 . - 38.0
Torqué Test Torquers =~ o . ‘

Age 6, n=27 b1.4 Ly, 2 39.0 Ly .6

Age 7, n=17 55.7 55.7 51.4 52.8

Age 8, n=6 35.8 39.3 35.0 40.0

In the eight yeér old group, however, significant correlations
were found (Table 2). This suggests that children eight years old
who torque do have a significant tendency to have lower academic achiev-
ment. The Circling Directionality Test (C.D.T.) produced significant
results in total scores and reading only. The relationships- between

the Metropolitan Achievement Test and torquing for the six year olds in
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grade one and'seven»year olds in grade two, produced no significant re-
sults in any measures of academlc achlevement (Table 3). This would

suggest that. for these age groups the fact that a child torques is not

dlukely to affect hlS academlc success in school Tables one, two, and ‘.e.”~

three as they related to the elght year old torquers demonstrate the

U Table 2 -

Correlations of Torquing and Academic Achievement--8 Year 01d Group - . .-

Totatl .. Language Mathematics Reading

Circling
Direction- : o
ality Test | r=-.19(p

.05)% | r==.23(p=,02)% r=-.08(p=.23) |r=-.12(p=.15)

Torque
Test r==.25(p=.01)* | r==.21(p=.03)% r=-.19(p=.05)* {r=-.19(p=.05) *

Table 3

Pearson Product Moment Correlations--Torquing and
Academic Achievement for Ages 6-7-8

Total Language Mathematics Reading
C.D.T. - A("
Age 6 |r=.01 (p=.43) |r=.08 (p=.32) (r=.06 (p=.28) | r=.05 (p=.24)
Age 7 [r=.06 (p=.29) r=.04 (p=.34) r=.01 (p=.44) r=.02 (p=.43)
Age 8 [r=-.19 (p=.05)% | r=-.23 (p=.02)%* |r=-.08 (p=.23) | r=-.12 (p=.15)
Total |r=-.05 (p=.20) | r=-.03 (p=.03)%* |r=-.06 (p=.18) | r=-.00 (p=.4k)
Torque Test '
Age 6 [r=-.08 (p=.33) |r=-.09 (p=.20) |r=-.00 (p=.49) | r=-.08 (p=.24)
Age 7 |r=.15 (p=.09) |r=.15 (p=.09) |r=.08 (p=.22) |r=.11 (p=.15)
Age 8 |r=-.25 (p=.01)%* | r=-.21 (p=.03)* | r=-.19 (p=.05)* | r=-.19 (p=.05)%*
Total |r=.17 (p=.12) |[r=.13 (p=.19) {r=.12 (p=.21) |r=.00 (p=.49)

O
A
(o]
i
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differences in academic achievement of this group from the rest of the
eight year olds in the sample. This suggests that torquing in eight

year olds is indicative of a potential for lower academic achievement.

Question 2. Is there a s}gnificant relationship between readiness
for grade one, as measured by teacher assessment and circling
directionality? :

Blau commented that as young as age five, children who torque might
experience academic and/or social problems (Blau, 1977¢). This led the
researcher in this study to question whether the five year olds in the
present sample who torqued would demonstrate any significant manifesta-
tion of academic difficulty.

At age five, a large number of children produce circles in a clock-
wise manner. In the present study, using the preferred.hand only, 42
(56%) of the children torqued in the Circling Directionality Test and
L4 (58.67%) torqued in Blau's Torque Test.

Reliable measures of school readiness are difficult to obtain at
this age level due to rapid developmentél changes tHat are occurring.
Rather than depend on measures from a group test a decision was made to
ﬁeet With each kindergarten teacher and by using a four level rating scale
(see Appendix E) come to a decision as to the readiness for grade one of
each child. As the teachers were all experienced and knew the children
well it was felt that their assessment would provide a reasonable acad-
emic rating of each student.

Correlational data indicated that there was no significant relation-
‘ship between torquing and grade one readiness as measured by teacher
assessment. Specifically, C.D.T. and assessment scores showed r=-.10

(p=.18). The Torque Test results showed even less correlation r=-.04
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(p=.36). It can be concluded therefore that torque does not appear to
-be an accurate measure of grade one readiness as assessed by kindergarten

teachers.

" Question 3. 1s the point of commencement in curcle constructlon. o
and C|rcl|ng directionality significantly related? '

-As an adJunct to the main thrust of the study, the"reseéfcheﬁ'wé§~iaﬂe

”-{2|nterested in dlscoverlng if a S|gn|f|cant re]atlonshlp exnsted between j];j:ﬁ

>the comﬁencement of a C|rcle and circling dlrecttonallty.-' The lmeore
tance of fhe question was twofold, its phenomenological implicatiens end

" -its role in the handwriting process.

| e “No stydjes using large sample data could be found in.the ]iteretqre'

which related circling directionality to the point of commencement.. e

is beyond the scope of this researcher to do any more than report the

findings and it is left to others to explore the pheﬁomenon in more depth.

From a handwriting perspective, circling directionality plays a
significant role in the teaching of manuscript handwriting; It is common

practice to teach children manuscript using what is referred to as the

":f”ball -and Sthk” method in this system, students are instructed to : - -

draw both the ball and the stick (1ine) starting at the top, and in the
case of the circle proceed in a left downward motion. The results of
this study indicated -that most torquers commenced their circles at the
bottom and proceeded in a clockwise right upward motion (r=.51, p=0.000).
The correlation would have been higher if the left and right side commence-
ment group were included with those who begin making their circles at
the bottom.

This result suggests that there are many five and six year old chil-

dren being instructed in handwriting in a manner that is behaviourally
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opposite to their developmental status. No studies could be found which

- discussed the relationship of torquing to the leng term effects on the

.- quality of penmanship. Could it be that the jnitial haderitﬁng experif S

Iencee of seme.ehilgrep set the stage for poor penﬁanehﬁp*in_eeﬁseqﬁeﬁte-”""L
yeéréé,. : o R _ L I o
."Reéu]ts indfeéfed fhé£*édvfor*7if395 efvfhe 84~§tudents whe torqued
"zeproduced C|rc1es not beglnnlng at the top, wnth the greatest maJorlty,_ee_Al
'::Si (or 62/) beglnnnng their curcles at- the bottom h As lndlcated in |
Table 4 there was a'deCfease in the nUmber of torquers who began their
circles at the bettoﬁ. A possible reason for this decreaee is that school
instructien.may have had an.effect.. Of the 216 non-torquing students,
2]0.(§7;2%) beéen tHeir cfrclee.in e ceuhterclockwise‘manner; bThis sug?
gests that if a person produces clockwise circles he will almost cerfain]y

commence at the top.

Table 4

Frequency of Circle Commencement

R : ‘Age 5- - - - Age 6 ' ‘Age 7 - - Age 8
Start of Circle freq. %  freq. % freq. % freq. %
1=Top 35 k6.7 56 75 70 93.3 72 96

2=Bottom 30 40.0 16 21.3 5 6.7 1 1.4
3=Left side 3 4 2 2.6 0 - 0 -
L=Right side 5 6.7 0 - 0 - 0 -

5=Top & Bottom 2 2.7 1 1.4 0 - 2 2.6

Start circle at
Bottom & Torque 34 81 19 73 5 45.5 1 16.7
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Question 4. Is there an equivalent increase, according to age,
in the production of counterclockwise circles as has been found
in related studies?

As was reported in other studies, tne resulte of this research'indi-
cated a highly significant negative relationship between age and torquing.
As the subjects in this study used the preferred hand only, the number
of subjects who torqued was less than that found in most other studies
and is more in line with the results of Jarman and Nelson (1981), who
measured results using the preferred hand.

The decrease in torquing (Table 5) demonstrates that by the time
they are eight most children produce counterclockwise circles in tasks
involving printing, the production of independent circles, and circles
constructed around shapes. The results of Blau's study and other re-
search produced a higher incidence of torquing compared to the sample
used in this study. These studies, however, used both preferred and
non-preferrred hands while the current study used the preferred hand only
and produced a more rapid decrease than was found in other studies.

Table 5 gives a breakdown of torque, non-torque by age for this study

and clearly indicates a rapid decrease in the torquing phenomenon for

the age group 5 to 8.
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Table 5

Frequency of Torquing by Age

Age 5 Age 6 Age 7 Age 8
freq. % freq. pd freq. % freq b4
~ C.D.T. Test . - y ‘
. 0-6 Non-Torque 33 © . bb L9 65.3 64 85.3 71 947
7-2L Torque k2 56 26 34.7. 11 147 0 4 5.33
_Torqué:Téét ‘H‘_K; . e - g L o | o - |
"0 Non-Torque. 31 -~ 41.3 - 48 ~ 64 58 77.3 69 . 92
1-3 Torque - by 58.7 - 27 " 36 17 22.7 6 8
Questlon 5. Is there a significant relatlonshlp between gender

: and c1rcl|ng dlrectlonallty7 o

The results of the study lndlcated'thét there‘was a statisticaily
significant relationship between the sex of the subjects and circling
directionality. In both the Circling Directionality Test and the Torque
Test, correlations fndicated thét Significantly more boys torqued than
girls for the five, six, and eight year olds (C.D.T., r=-.15, p=.005;
Torque Test, r=-.18, p=.001). As indicated in Table 6, the seven year
- olds were .an exception where approximately the same number of boys and

égrrg iérduéd; S o . o : - R : ,

Of particular interest to this study is the finding that in the
eight year old group 75% of the torquers were boys. As the scores of
academic achievement indicated, a significant decrease for the torque
group and all but one were boys, we have a possible clinical implication

for male torquers of this age group.
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Table 6
Population of Boys and Girls by Age and Frequency

of Torquing, in the Torque Test and the
Circling Directionality Test

Population Torque Test C.D.T.
oM 3L (B5%) 0 24 (57.1%) - - 26 (62%)
F 41 (54%) 18 (42.9%) 16 (38%)
Age 6 - oo }
M 34 (45%) 19 (70.4%) 16 (61.5%)
CF b1 (54%) 8 (29.6%) 10 (38.5%)
Age 7 | -
M 35 (46.7%) 8 (4b.4%) 5 (45.5%)
F'oo 40 (53.3%) 9 (55.6%) 9 (54.5%)
LM o 3k (45.3%) - 5:(83.3%) 3 (75%)
Fooo b1 (sh7z 1 (16.7%) 1 (25%)
Question 6. s there a significant relatlonshlp between lateralnty

and circling directicnality?

The researcher was interested to discover if the results of the
research would support the hypotheses that there was a significant relation-
shlp between torqutng and ‘measures of hand fgot, and eye dominance. In
' boch the C.D.T. (r=.11, p=.03) and the Torque Test - (r=.20, p=;ooo)A£héfé’;"’
was a significant relationship between torquing and handedness, and sug-
gested that the incidence of clockwise circling was significantly higher
among left-handed subjects. There was, however, no significant relation-
ship found between torquing and footedness in both the C.D.T. (r=.03,
p=.25) and the Torque Test (r=.05, p=.18). The data indicated that there
was a significant relationship between hand and foot (r=.41, p=0.000).

It was somewhat surprising therefore, to discover that only handedness

/
appears to relate significantly to torque for this population.
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Of particular interest were the eight year olds (n=6) who torqued
in either the C.D.T. or the forque Test. The degree of variation between
hand and foot dominance (Table 7) suggests a significant deviation from
_the:norm for thfs age group. - All but L of the 69 non—torqﬁers (94.2%)
‘as dbpdsed to 4 of the 6 torquers (66.6%) had identical hand/foot dominance.
-:‘Of:th¢v6 eighpvyear_blddtorqqers,bQ (66.7%) were left-handed. This finding -
ieéas;s;rohg Suppéft tosothéf §tUdfés which réiéteﬂléft%hahdédneés»to .

}:tbfdﬁfhg'fbf'thf§'é§e'grddp;.z

Table 7

Hand and Foot Preferences of 8 year old Torquers

Student .~ Hand o Foot

] Right Right
2 Right Right
3 Left Left
4 Left Left
5 Left Right
6 Left Right

”mAé Aiséugsea ééfiiéf;x£Wo éye.te;t; Qéfe dbné:té iH;QFe tha£'thé :
lack of correlation which seemed apparent in the first eye test was not
due to faulty design. The results of the data indicate that eyedness
in both tests had no significant relationship with either hand, foot,
the Circling Directionality Test, or the Torque Test (Table 8). Unlike
other studies which found torque related to crossed laterality using the

preferred eye and the preferred hand, such was not the case in this study.
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Table 8

Correlations Between Hand, Foot, and Eye
for the Total Population

"Hand . Foot - r=.41 (p=0.000)*
o -.03 (p=.25)
Second Eye Test r=.11 (p=.02)%

First Eye Test r

- Fo6t> First Eye Test r=.03 (p=.29)
Secpnd'Eye_Test__r=-.03v(p=.26)

Eye  Second Eye Test r=.18 (p=.001)%

Cdp < .05

Question 7;' Does rapidity in the'construction of circles affect
. directionality? o
Thémassen and Teulings_(l97é) hypothesized thét there.may be two
motor systems operating in drawing. One system, ''flexion first'' is used
in tasks such as scribbling‘and rapid circling and becomes ''extension
first' between thé ages of‘five(and seven. The second.system is moré

controlled and is used in higher level cognitive processes such as hand-

writing. They found that with the older group of children age seven,

- _and adults, counterclockwise circling was predominant but when rapid circl-

ing occurred this turned into a clockwise rofation.(see chapter two).

To test Thomassén and Teulings' (1979) results, students were asked
to draw 24 circles, task one réquired children to draw 12 circles under
no time restraints (six 0's within a word and six circles). Task two
required: the children to draw 12 circles as rapidly as they could (six
0's within a word and six circles) (see Appendix A). During the first
task, the children were encouraged to take their time and make the best
circles they could. In the second task, speed was of the essence and

they were encouraged to go as rapidly as possible.
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Having completedftaskhone with a high degree of cognitive awareness
(0's made as accurately as: possxb]e)~ the second almost ldentlcal task

(0's made as qu:ckly as- possuble),should it was thought have el|c1ted- o'h

the more prlmlttve motor system descrnbed by Thomassen and Teulangs _'tF‘ftf~i*5

'»thns should ocecur |t would supposedly result in the productlon of counter-~e”-‘"

clockwise circles by some torque chnldren
The results |nd|cated that no agehorOLp showed'any tendency to: changev h_“
.tdnrectlon from task one to task two The r— 98 (p 0. 000) corre]atlon S
between circles drawn ln'task one‘and task_two of the Circling Direction-
ality Test clearly denonstfated that in almost all cases students produced
circles in a similar directtoné_clocknise:or1ooontetclockwise when perform-
ing either task (r=.98; pQC;QCO);~ifNoﬁsoopott;'therefore, could be found
for Thomassen and Teulings' hypothesis. “One should note, however, that
the data were gathered in Thomassen and Teulings' study and in this study
under different conditions. Thomassen and Teulings used a free scribbling
and continuous rapid circling tasks, while this study had children execute

rapid circling in the manner described.

Question 8.  Is theére a difference in circling directionality when

circles are constructed as 0's embedded within words or as separate
entities? ’

The artificial nature of circling in Blau's Torque Test led the
researcher to question the construction of circles under that condition
and subseguently devised an alternative means of assessing directionality
using an embedded»task within words (the letter 0) and a series of free
circles,

The two circling approaches that were the basis for the Circling

Directionality Test were compared. The results of the research clearly
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showed. (r=.91, p=0.000) that directionality was not influenced by the
particqiar task that the child perfcrmed. This result led to the conclu-
eion»that tdrduingvie ndt aSSOCiated with the particular circling task
__;and that lf a person is 901ng to torque the particular format under which

A'dfthe C|rcie is drawn wuii ot aiter the directlonailty

.~ Question 9. - Is there a- reiationship between the TordUe’Test and'h
. the Clrcllng Directlonallty Test7 Lo

The literature to date refers to the Torque Test as the‘oniy.measure‘
of circling directionality. vThe constructionvof circles around a series»
of X's is not a usual activity for young children and the researcher wanted
to see if there was an equivalent tranefer of circling.directidnaiity" |
during other circling tasks.

A Circling Directionality Test was developed which involved the
production of 24 circles under differing conditions as opposed to the
Torque Test which has the subjects‘produce three circles with the preferred
hand and three circles with the non-preferred hand. Blau's Torque Test
was modified to the extent that children produced circles only with their
preferred writing hand.  The two tests were compared.

The results of the research indicated that there was a significant
correlation between the C.D.T. and Torque Test (r=.73, p=0.000). This
high correlation led to the following conclusions:

1. The need to have the children produce 24 circles to adequately verify
the presence to torque is not necessary.

2. The need to have children produce circles around an X as opposed to
simply drawing a series of circles is questioned. |

3. Both the C.D.T. and the Torque Test produced significant correlations
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on most of the same measures. This is not surpriﬁing as the corré-
]at{on,between'measuréments_on the séme_factof is high (Table 9).
  4,  }? a chf}d is g6jng:t6 ;6rqué_hé/$he.wi11 uéﬁélly torque deer-a}] ; _ 
‘  ;oqditiqn$'Whe}§ fﬁgfelis.ﬁé_gx;érna]_factor prevéntiﬁg}ﬁhaﬁﬁigfa; : -””
'hbrmairéirﬁlihé.béfféfa.i IR o |
Ctable g

' Exémp]éSng_Correlations_Beﬁween C.D.T. and Torque Test -© . . .

" STCIR - © Age Sex Eye Foot Hand CTBS Read Math Lang
C.D.T.
or=.51 r=- .44 r=.15 r=.11 r==-.12
.Nsc  nsc nsc

p=0.000% p=0.000% p=0.005% =.03%

O
|

Torque Test

r=.39 r=.39 r=.18 nsc  nsc r=.20 s r=-.08
p=0'000* P=0-000* p=0.00]* p=0'000:': c

p < .05 nsc = no significant correlation

Conclusion

The research questions posed in this study covered a wide range
.:6f'faéfors-rélatihg.té'éirclfng-dfreéﬁionality;.x'The,conéiﬁSidnsrbéée&
on the data and implications for further research addressed in chapter
five demonstrate that the torquing phenomenon is indicative of certain
developmental factors, cognitive processes, neuro muscular functions,

and cerebral anomalies that warrant further investigation.



- CHAPTER FIVE
CONCLUSIONS, IMPLICATIONS, AND.RECOMMENDATIONS

f'Thjs.study §¢ught to find.ahswers to_the,fql]owing_questibhé:
“Déés a sigh}%fééﬁf;%efétféngh{pbeXfét'bétween_éCademic'aChiéQéhent
and circling directionality as measurediby a norm referenced test
Aused in grades one, two, and three?

Is there a significant relationship between readiness for grade one,
as measured by teacher assessment, and circling directionality?

Is the point of commencement in circle construction and circling
directionality signfficantly related?

ls there an eduivalent increase, according to age, in the production
of counterclockwise circles as has been found in related studies?

Is there a significant relationship between gender and circling
directionality?

What is the>feTé£i6ﬁshfp of‘1étéfélity,“as'measured by fdot,'hand,
and eye dominance, to circling directionality?

Does rapidity in the construction of circles affect directionality?
Is there a significant difference in circling directionality when
circles are constructed as 0's embedded within words or as discrete
entities?

fs there a significant relationship between the Torque Test and the

Circling Directionality Test?

59
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The population consisted of 300 children; fivé.year olds in kinder-
garten, six year olds in grade.one,iseven.ygar olds gn_grade two, and

eight year olds in gréde four (n=75 per age_level); . Correlational stat-

istics were used fo See if signifiéaht ngéfjbhships.gxi$t¢d 5efQéeh fQCf B

férsAof age, éircTing dfrééffoﬁaiity, aCéaémiévaéhfévemehg;‘héﬁa4%bot;?

eye_dominance, commencement_of-¢ircle,.twq'differen;_torqueitgsts, sex,.

~and readiness for grade one.’

Conclusions and Implications

The relationship of torqué to écademic achievement was a major con-
cern of thjs study. The results indicated that for the five year old
s kinqergarten group torque waé not an accurate indicator of readiness for
grade one as assessed by teacher judgement. As well, for the six year
old group in grade one, no significant correlations could be found in
measures of circling directionality and academic achievement. Similar
regults were found for the seven year old group: in grade fwo. The |
achievement scores of the eight year old torquers indicated that they

were significantly below the academic norm for their age group. The

.. high incidence of left-handedness and crossed laterality along with their

lower language, mathematics, and reading sco}es led the researcher to
the conclusion that perhaps for this age group, torquing is an indicator
of possible cerebral dysfunction and warrants further investigation.

It may be that Tike so many other traits torquing is developmental
and quite within normal parameters to a certain age. 'At that time the
phenomenon would be indicative of abnormal development. This present
study indicated that grade threé (eight year olds) is that time.

(Questions 1 and 2)
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The data clearly indicated that to;quers had a propensity to com-
mence their circle at the bottom, particularly the five and six year old
age group. The non-torquers in almbst all cases began their circles
at the top. The consistency of either top or bottom_circle commencement
is extremely high as only 15 of the 300 childrenraltéféd‘froh fhisvﬁatterh.

- (Question 3) ..

The dété:fndicated thafiéherébﬁaé.a'dramétfﬁvdeéréaéé fh f6rqufh9
from age five to age eight. The lower base rate of torquing in this
study compa}ed to other studies can possibly be attributed to the fact
that the preferred hand only was used in both the Circling Directionality
Test aﬁd thé TdfqueATest. This result led the researcher to the conclu-
sion that torquing with the preferred hand produced a proportionally equal
decrease in torquing for age groups 5, 6, and 7 compared to those studies
in which both hands were used to determine the presence of torque. In
the eight year old group, however, the incidence of torquing was signifi-
cantly lower than that found in previous research.

(Question 4)

In all but the seven year old group, boys had a significantly higher
incidence of torque. For the five and six year old group no academic
conclusions are drawn aS to torque and gender. In the eight year old
group, however, the large percentage of torquers were boys. This com-
bined with their academic achievement level, left-handedness, and higher
incidence of crossed laterality warrants the further investigation of
torquers in this age group.

(Questfon 5)
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There was a significant relationship between left-handedness and

torque in both the Circling Directionality Test and the Torque Test. This
was particularly true for the.eight year old group of torquers; | 0f the
six torquers in this age group four were left-handed. There wés a high
correlation between measﬁres of hand and foof but fhis-did not exténd
to  a signifi;ant‘relationship_]n measures of torque and footedness._.vln
.béth éyé*tests no3éignificant measures.coﬁldfbé'fouﬁd betwéen_any-Vaff%BRe
dominance or ‘torquing. | " B

(Question 6)

The ]jnk between the neuromuscular motor systém and torque was
addressed to see if Cfrcling‘diféttibnaiity would be altered under dif-
ferent lepels of cogﬁitive control. The results indicated that the children
did not alteritheir circling patterns under differing rates of circling
construction or within different circling tasks.

{Question 7)

The researcher wished to discovgr if circling directionality would
.Eﬁéhée as a result of éiréies beihg drawn as 0's embedded in words or
as discrete entities. The results indicated that practically no change
occﬁrred as a result of the different tasks. This led the researcher
to the conclusion that circling directionality is probably not altered
by a particular task and that a circling pattern will remain consistent
until cerebral changes of a developmental nature occur. At this point
it is hypothesized that for some children this may never change.

(Question 8)
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As no studies could be found that used the preferred hand only,
the researcher wished to find out if torquing with the preferred Hand
only would produce levels of significance in the various measures. As
» well, for the purpose of comparison, the factors of age, handedness, and
sex, 'wthh had been reported as having a level of significapce in other
studles,rwere of partlcular |nterest The results indicated that there
were sngnlflcant corre]atlons in these varlables of age, handedness, andv :
-sex,‘and th|s 1ed the researcher to the conclusnon that perhaps curcllngv 
with the preferred hand only will produce results that are less suscep-
tible ;o.contemination or torquing dataAbrought about by the pse of the

non-dominant hand.

Recommendations

1. Torquing appeared insignificant in its relationship to academic per-
formance fpr kindergarten, grade one, and two children. With eight
year olds it proved to be highly significant. jnvestigations need
to be undertaken past this age by .consequent age levels to confirm
the continuance of this tendency. Benefits could accrue from case

: '1$tqdjes,of:ferquershaerpss;acedemic_measqres.

2. The sfarting point-of circling by torquers merits investigation. Why
is it that the point of origin in the circles of torquers are so pre-
dominantly started at the bottom? Does this propensity transfer
to the constructions of other shapes?

3. The higher incidence of torquing in boys over girls in this study
merits further investigation. Is the torgquing phenomenon simply
one more trait exhibited by a disproportionate number of males over

females?
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L, In the group of eight year olds who torqued and had depressed academic
measures, there was a significant incidence of left-handed and crossed
hand-foot dominance. As these traits are suggestive of and frequently
associated with neurologi;al involvement it would seem that neuro-
logical éssessment of torquers at this age and beyond might flesh
véut.the tréit”profile of those who torque.
- :53 YTG défg'fdrquingkﬁés been assessed before tHis-sthy'by the USe.§f 
'3‘the-brefefred-éhd?nbh;ﬁreferfed'hand Jsfhd Blau's Tdrdde'Test{ _Tﬁfs'
'study questioned the use of the non-preférred'hand as a'valid measure
andvused thg preferred”hand in all meaéufés. Further research involv-
ing:the pkéferred Hand only is justified and recommended. - |
'}:6. 'Verifféatiahjof:thé resﬁlfsbrélétingvto.thé as;éésﬁénf oF tOrdue tﬁrodgﬁ

the Circling Directionality Test needs to be made.
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TORQUE TEST BLAU MODIFIED
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Na me.




Appendix B

70



Students First Name & Initigl School . Teacher
Grade Age Sex Torque Test A - 1{orque Test B____ Tcit.al A.& B
Torque Test C ____ Torque Test D__ Total C &.D___._ Tdtal_ A,B,C,D.
DOMINANT-—--Hand Foot Eye .
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- Grade Two

Yoon
Daniel
Darrius
Tiffney
Andrew
Gerry
Niki
Vahid
Joseph
Vicki
Nicki
Stephania
Lexie
Bobby
‘Jenny
Alten
Angie
Sean
Avinash
Eva
Lorena
Brandy
Kingsley
Jennifer
Fleur
Vita
Bonny
Jessica
John

Gréde One

Danny
Ralph
Desiere
~ Tora
Arthur
Jenny
Stephen
Nancy
Tomoko
Kenny
Lisa
Rajab
Rachel
Jamey

Pilot Study Circling Directionalify Test Results

Test
Two

WW LSO WOoOOoOOOWWOo\Ww o

Test
One

Wooooooowwowooouvwowwowoooooooo

WWWOUWWWOUOOOONNWOoWO

Teacher
Evaluation

O PO IPOIODTOTDTODTOOTTOODDDOWE

OPOTOTODDODOOOO ®.

Westley
Holly
Steve
Chew Nig
Jennifer
Keirsten
Terra
Edna
Bradley
Roseabel
Jonney
Brett
Michael
Lisa P.
Peter
Fareez
Emely
Cristinia
Lisa

Kindergarten

Jeremie
Cardine
Guido
Ken
David
Jennifer
Nessa

Au Tung
Stacy
Phung
Lisa
Lexie
Margaret
Amanda
Jake
Amie
Lennie
Eren
Suzie
Sana
Cristine
Ayesha
Lee

T ROV OVVWWYWOUOVNMIUVUOoOW ~—O0 0 O0OWOoO o o

covwoooo0hooOOoOUWVWVLWWOOOOOW

Test Test
Two One

Grade One (ctd.)

OOWOoOOONROD WO OWWOLWOO OWOO

OCWWOWWWVWOWWUWLUNW~WWOOONO ONW

Teacher
Evaluation

PWOODTITOOODDODOIODOTD

PP WODODOOODTODDOTODDWOO ®®
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First Name__ Kindergarten urade une bladec WY
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Boy Girl Torque of six B.P.__ N.P. Teacher Eval. A__B__ C D__ age
——‘Q_Q'“Z Torque of 3
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TO KINDERGARTEN TEACHERS

I would like to obtain a rating of where you feel your pupils would fit
as far as readiness for grade one is concerned.

To do this | do not want to give them a standardized test but will rely
on your experience as teachers of young children.

The list {4 have provided‘contains scores relatfng to my study. In the
column marked readfng would you please rate the children accordfng to

the scale below.

" 1. Very ready for grade one reading now or on the verge of reading.

2. Average student will have the usual problems with grade one but will
not encounter any very serfous difficulty.

3. Not quite ready for grade one, will need several months of extended
readiness but will catch up.

4, This student will need a long term readiﬁess program and is not ready

to cope with grade one work until well into the second school term.



