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ABSTRACT

An intervention mothod was used to stuciy the contribution

of parental interest to varj-ability in the level of school perfor-

mance. The subjects were {0 eight- and nine-year-o1d boys attend-

ing normal Year Three classes in a suburban elementary school.

They were randomly assigned to four groups with two age levels and

two values of parental interest" The level of performance on

arithmetic worksheets completed in school was the dependent var-

j-able and the responso of the mothers to correct answers on the

marked worksheets that had boon taken home v¡as the independent

variable, Data were represented by a 2 x 2 factorial model and

exanrined w'ith a two-way analysis of variance. The study demon-

strated the feasibility of an intervention approach for studying

solrrces of variability and the results indicated with an 0.025

leve1 of significance that a significant part of the difference in

Ievel of school achievement can be atùributed to parental interest

in academ-ic perfomance"
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IMIRODUCTÏON

Although leve1 of porforrnance ín school may vary anong

students at any one ti¡re and within the same student from one tj¡re

to another, a good deal of research still must be done if there is

to be an understanding of school performance that would pernút the

appropriate amangement of conditions so that each student could

realize his maxinun potent,ial. Undoubtedly, there are numerous

historical and cultural factors that have contributed to the

relatively slow progross made in the acquisition of useful know-

ledge regarding school behaviour, Among these is the tendency for

many psychologists to account for school porformance almost

entirely on the basis of fj:<ed states, such as ability or in-

telligence, that are regarded as constant within the indj-vidual

learner. In addi-tion, progress has been further retarded due to

the fact that the research has tended to be of the covariation

rather t,han the intervention iype. Correlation coefficients pro-

duced by this type of research reveal ùhe exbent to which two

variables covary but indicate very litt1e about how the values of

one variable could be changed by manipulating a second variable"

As Bloo¡n (tçlZ) has said in an exanrination of the present state of

knonledge in education:

Our innoconce in education may, in part, be attributed to
our addict'ion to correlation and agsocia.tion in our research.
In contrast are those research procedures which seel< t,o
estal¡lish a ca}s_al chain, that links one set of events to a
relatively remote set of results or consequences, As long as
we only lmow the correlation between two variables, we are not
likely to be much affected. Our innocence is threatened when



evidence accwnulates under a wide variety of conditions that
the relationships have a causal rather than only an assoc-
iational basis. And our innocence is really challenged when
some of the links betrueen the phenomena are established.

One of the st,ri-king things about ilre ross of innocence is
that a si-ngle crear presentation of a causal chain is suff-
icient to change armost everyone who und.erstands and accepts
the evidence (pp.3-Ð 

"

ïn keeping r^rith Bloomrs suggestion, it was fert that a pre-

feryed method of research wourd be directly to change the value

of some variable thought t,o be related to performance in sehool

and to assess the resuJ-ts in terrns of the origj-nar conjecture.

All,hough it was recogn-ized that such an intervention approach

would r.¡ndoubtedly be fraught with many practical difficult,ies, a

successful demonstration of its feasibility would be a valuable

coniribution to research mofhodology.

\"lhile some efforts have been made to consider the school

learning of bright students l¡ho read.iry cope with the fonnal

school situation, underachievement, because of its cost in terms

of rr¡asted human potential and its damaging effect on personarity

(Bloom, Lg72)e has been a príme stj¡rurus in generating research

into the bases of achievement, variability, Numerous facets of

the question have been studied, including neurorogicar function-

ing, psychoanarybic theory, teaching methods and environmental

influence, but none have yet yierded completery satisfactory

explanations.

Arthough nrinimar brain damage is the diagnosis placed on

some underachievers, this is an elusive syndrome, Zjmet and



Fishman (fçZO) point out that:

,".instead of a diagnosis made on ,hardi? neurological signs,thi-s syndrome is usuarry diagnosed on the existence-of one orseveral psychological behavioral- factors. These inclucì.e ab-normal activity l-evel of a hypokinetic or hyperkinetic nature,perceptuar-motor deficits, specific learning- disabilities,short attention. s!al, -i-'rrrpuJ-sivity and labilIty, and. a genáral-ized developmental lag. rn spitã of the teri'ibrain dys-functiorft, the question of whether or not d.amarre hns hiqen
sustained at a1l remains (p.f4f).

It is also noted that l4oney (fy¿¿), in a study of dyslexiar.r^ras

u¡able to find satisfactory evidence of ne'rorogicar d.ysfunction

i-n children whose poor achievement had been attributed. to ner-
ceptual difficulties.

clear-cut euidence for a psychoanaryt,ic theory of achieve-

ment is arso difficurt to find. However interesting its explan-

ation of the etiology of learning difficulti-es, there has been no

effective use of psychoanalybic theory to account for observabre

behavioru' change in research studies,

Quality of teaching, although an obvious candidate

culprit in underachievement, has not proved as important

have been expected. Baker (Gj-lmore, IgTf), after a study

nethods for the remediation of learning difficulties, suggested

that teachers are an tiinsignificant factor (p.gO).tt Art,hur Jenson

(196s) said that, trthe large educational d.ifferences between

indirniduars, sociaL classes and raciar groups carurot be explained

to aq¡ appreci-abre degree in terms of what goes on j-n the schoo.r s

(n.3r¡.tt rn support of h-ls statement, he refemed to the coleman

âs â

as m:ight

of
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study on Equality of Bducational Opport,unity Gget) r¡'hich con-

cl-uded that only t0 - 30 percent of the variabiU-ty in school

achievement was attributable to differences in school facilities
and other educational- va.riables in the school system and found the

largest soujrces of variability associated with farnily background,

socioecononic status and race. Nevertheless, there is evidence

that achievement can be influencecl by r,r'hat happens in the class-

room and a great deal of energy is being devoted to finding hrays

of improving teaching rnethods, For example, Bloom (1968) :reported

success in raising leve1s of achievement through using a teaching

strategy for mas'Lqry learning. There is also evidence that be-

haviour modifj-cation techniques have been used with considerable

success (Abidin, l97l-; Lndrews , L97O; Greiger & Mordock, I97O;

Ila1l, Lu¡d and Jackson, 1968; Mad.son, Becker and. Thomas, 1968;

Thomas, Becker and Armstrong, L96S), However, a problem exists in

training teachers to apply behavior.iral principles in the class-

room. Although the methods may be effective, they often require a

nrunber of relatively sophisticated procedures and exbra staff.

Andrews (f970) said of these procedures that, ItMost school-

orienùed practitioners do not have the time, facili-ties or

persorrnel to enploy then (p"3?) "tÎ Abidin (fgZf ) estjmated. that

a school psychologist can e>çect to spend 150 hours of pro-

fessional tjme in a school year to assist a teacher in setting up

a token econorqy; there are practical problens j-n regard to



in-ltiating behaviour nodificati-on prograrns in the schools. rn fact,
none of the teaching methods have been able to elim:inate complete-

ly the problem of underachievement,. The plethora of methods, in

itself, is an attestation to that.

Ilesearch into the influence of the child.Es environment has

attracted a great deal of attention, subsuning many variables that
lrl-ight account for some of the variability in achievement. rn
recognition of the rore of the environment, an a|tempt was made

to combat negative influences among the disad.vantaged with the

Head sta::t Programs i-n the united. states wit,h a success that was

somewhat short of wha.t ',^ras hoped. for" For ez,ample, a ',,,tinnipeg

sùudy (neU and Sw-itzer, l97l-) lool<ed at a Nursery School program

in a lolu socioeconornic area and reported:

The resurts corrected over two years in this stud.y, however,fail to substantiate the claim that a Nurse'y schoor year should
moro adequately prepare for acad.emic work, the childrên who may
have suffered env-ironmentaL deprivation (p.5).

The home is one aspect of the enrrironment that has attracted

attention in this search for factors relevant to the differenoes
j-n achievement ùhat exist among pupils. The Board of Education

for the city of roronto rmdertook a longitudinar study of achieve-

ment in which various measures were correlated w-ith achievement.

rn the conclusions of the report on the relationship of the hone

to under- or over-achievement (schrod.er, crawford and. 't^trright, LSTL)

it was stated that:

Although this study has gucceeded in identifying a mrnber



of factors in pupilse homo backgrounds that are associated
Itit'h different l-evels of school achievenrent, i-n nnaqy instancesthe strength of the association has been weak. rt áppearsthat th-is study did no'r, directry tap all the factors'in ilre
home that influence pupilse school achievements. At thisstage ono can onry gu-ess at possibre factors: such urmeasu:led
home characteristics as the.nature of the parent-chi-1d. inter-
ections ndght be iurpor.r,ant (p.5?)"

Aran s. Gurman (1920) explored. these interactions within
the fanily in a group counse[ing situation r,^rith underae]ri_evine

stu.dents and their parents" He said.:

ilhire exbra-fam:irial forces und.oubtedry operate in thelife of the underachiever, as in the lives of all ad.orescents,
the færily systenr nevertheless appears to be of cruciar si-g-
n-ificance in attempt,ing to understand the meaning of under]
achievement beyond actuaria.l considerations (p,5ã) 

"

Heilbrun and In'aters (1968) in another correlational-type

study found that achievement motivation as a personality attribute
of the achiever or underachiever was a function of perceived

maternar control and nurburance during development. High control

- low mrrturance subJects were underachievers at corlege, whereas,

h-1gh control - high nurturanee subjects were h_igher achievers.

ïn thÍs ongoing effort to identify those factors in the

horne that influence schoor achievement, it is probabry safe to
say that the covariation type of research has predominated. This

has meant that the ¡o1e of the faniry in school_ achievement has

been studied by exanrin:ing the comelations between the level of
performance in school and the many correlationar type variables

that differentiate homes,

There is, however, another type of research that has



approached the quostion of schoo]- perfonnanee utllizing an operant

paradigm, It has attempted to change the level of school pe::form-

ance by reorganizing facets of the learning situation so that the

rej-nforcement of enritted school behaviours could be readily con-

trolled. For example, insofar as it was thought that aspects of

the home sítuation r,right be changed to provide a new social inter-

actj-on situation lvhich night better facilitate school performance,

the interaction patterns have been changed. Home-based reinforce-

ment techn-iques have been used. to bring changes in the level of

acadernic behaviour at school (Bailey, lto1f and Phillips ' L97O;

Mcl(enzie, Clark, trlolf, I(ot,hera and Benson, Li68; Sluyber and

Harvkins, L972) "

The results of these operant studies, combined w'ith the

correlational fj-ndings, suggested that it r,¡ou1d be reasonable to

assume that at least some of the factors influencing achievernent

level are, in fact, to be found i-n the home" This does not, of

course, p::eclucle part of the variability beíng accounted for by

such variables as gonetic factors, neurological dysfunction,

personality differences, teaching methods or other aspects of the

chi-ldes environment. Although the possible contribution of these

other variables is recogni-zed, if some control can be gained over

the level of achievement by manlpulating a variable that is, or

couJ-d. be, a part of nonmal family j-nteractj-on, lccowledge regarding

the level of school achievemerrt would. be expanded and rnan-tpulation



of the conditions to improve acaclernic perfo:rnance would be poss-

ib1e. One such variable is parental attitude to the childes per-

formance in school. Parents approve, ignore or disapprove behav-

iour and the presence, absence or clifferential application of

these parental responses plays an Ímportant role in parent-child

interaction"

Positive parental response j-s one lcind of social reinforce¡:

and operant studies have demonstrated that social reinforcement

can be effective ín changing behaviour, Harris, I^Iolf and Baer

(1964) described five siudies v¡here social reinforcement was used"

In one instance, a 3,1+ year-old girl who had regressed to craruling

abouù B0 per cent of the tj.ne v¡hile at nursery school was the

subject, The teacher stopped attending to her r,¡hen she was

crawling and gavo her continuous trarm attention as long as she

remai-ned upright" I^Iithin a vreek, sho had a close-to-nornal

pattern of on-feet behaviour. Differential attention'¡¡as also

used. in another stud.y to decrease crying and. wh:ining' Solita.ry

play behaviour was markedly reduced in favour of social play i¡

tv¡o instances and acíive climbing behaviour replaced ezcessive

passivity in the final study cited. HalI and Broden (\967)

reported the successful use of systematic social reinforcement in

nod.ifying behavior:rs of ch-i]dren diagnosed as brain-i-njured.

Patterson (L965), vrho has done worlc on the natqral sources of

socj-al reinforcement, dernonstrat,ed the effectiveness of rej-n-



forcement by bot,h the peer and the parent in changing the

Þr'efe¡ences of children in a marble-d-ropping e>periment. In

e:ramining the interactions betlveen children and. threir parents and.

peers, he suggested that socia] reinforcement and. responsj-veness

to it have a rore in the devetopnent of personality trait behav-

iours, as we1l. Chadr,¡iclc and. Day (197I) used both tangible and

social reinforcers to i:nprove the acaci.e¡ric perfornrance leve1 of

underachieving m:inority ch-ildren. 0f their three j-ndicators of

performance (vrork time, rate of output and. accuracy): the last

trvo rtrere ¡raintained at the higher level r.¿hen the u.se of the

tangible reinforcers was ternrinated and only social reinforcement

rr'as continued. In a discussion of behaviour modification progratns

j-n the public school, ç¡siger¡ Mordock and Breyer (fçZO) reported

that llewett suggested token reinforcers for the younger child,

but, rrFor the older child and the child whose educational needs

are to l-earn crassroom social and achievement skilIs, he suggested

social approval and taslc success as r.einforcement agents (p.2ó3).,t

.Anderson (L967), i-n a reuiev¡ of educational psychology, stated.

that social reinforcenent is all that is required by luay of rein-

forcement to teach normal, miclclle-class children.

Anrlez.son ( 1qlr"1\ ol e¿r nni n* arì nrr* *Ì¡o* 11T¡r\¡¡sv¡ uvr¿ \4/ v | lt qLev yvrr¡uvs v4v q¡¡@v, --dUCatOfS genefally

have been reluctant to employ tangibre reinforcement, prefer::ing

instead to use Eintr.i-nsic reinforcement?, rrhatever that may be

(p"f45),tt Nolen, Kunzelmann and Haring (Lg6?) stressed the
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importance of using reinforcer.s that are acceptable ln a tradition-

aIly organ:ized classr.oom (see also l',Icj(enzie et al, I9óS). Th-i-s

trrould preclude the use of noney" candy or trinl<ets in favour of

'?natr:-rar consequences.tr social reinforcement by parents, however,

according to these criteria, should be ad¡ússible as a natural

conseo,uence. I"[oreover, as ]1a11, Crist1er, Cranston and Tucke::

(19?0) pointed out, procedu¡es that use parents and teachers are

more Likely to be used. than those using outside personnel.

Àlthough the social reinforcers used in the aì:ove studies

occumed during or j¡nediately follorring the dosired responses,

there is evidenee that su.ccess can be achieved r,¡ith a delay of

reinfO¡cement" Brackbill ¿¡¡ç| ](pnnr, (toA>\ hrrro ssggested that:

In any e:çerimental study of delay of reinforcønent, if
the Ss und-er. investigation are capable of prod.ucing and. maktng
use of distinctive response-produced cues and if the e>çer-
imental l,asl< and procedu:'e are such as to alloru the Ss to
make use of these cues, then (a) the potentially deleterious
effects of delay on learn-ing efficiency vrill be reduced by
uir-bue of a bridging or mediat'ing effect from criterional
response to reinforce-rnent, and (b) retention, or resistance
to eicbinction, v¡iIl be enhanced in proportion to the eriLent
that distinctive response-produced cues have been utilized
during acquisition (p.12),

In their erperiment, the response-produced cues were verbal.

Blac]fl¡¡ood (1970) used a verbal- mediatj-on train-ing techmque in a

classroom to improve control over misbehaviour beyond. that pro-

duced by tradi'bional behaviour nrod.ificatj-on methods and suggested

that, riA childçs ohrn verba.l descri-pti-on of reinforcing consequences

of a behaviour can act as a conditioned reinforcer (p.253),,
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Schwarz and Har^rkins (1970) used delayed reinforcement pro-

cedures to modify sorne classr:oom behaviours in a sixth-grade child

and suggested that the response-produced cues mediating betlr¡een

response and reinforcement rrrere pr.opr.ioceptive stjmuli produ.ced

by covert muscular responses, Acad.endc behaviours vtrere modified

in a study that usecl a Þay-foT'-g:'ades token reinforcement system

vrith parents providing the back-up reinforcers (l'tcKenzie et al,

196S), In addition to toacher attention for appropriate working

behaviour, Sluyf er and Ha.wkins (J972) avoided j¡rnediate feed.back

from the teacher and made parental reinforcement contingent on a.

note from tho teacher stating that a críterÍon level of perforrn-

ance had been reached" Reinforcers were deterrnined- l^¡ith the

parents for each of the three pupíls in t,he study so that, in
addition to praise, they received various privileges and tangible

reinforcers. In a study'.d'ith predelinquents report,ed by Bailey,
/raaa\l^Io1f and PhilJ-i.ps (1970), privileges at home v¡ere made contingent

on ha.vi-ng reached an established cr.iterion level of study behav-

iour and obedience to class rules" In that case, a report card

indicating l¡hether or not the criterion level of performanee had

been satisfied rrras given to each boy at the end of the school C,ay.

The success of these reinforcement techniqr.tes suggested. that

parental response could l.relL be one of the variables accounting

for some of the variability in school achievement. This was com-

patible w-ith Gurman?s (1970) contention that the fa:nily system is
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of crucial sign:ificance and r,¡ith the Coleman (fç66) study finding

that nruch of the difference in perfomance cannot be attributed

to the school-. Thus, both operant and covariation approaches

suggest that parental response coul-d have a. role to play" Un-

fortunately, neither methocl of ::esearch ad.dresses itself directly

io the chal-lenge presented by Bloom (lçZZ). The results of cor-

relational-type studies can in no h,ay jmply, even in the prob-

abilistic sense, that systematic changes mad.e in the value of one

variable rrrill result in systematic changes in the value of the

other variable, Operant studies, on the othe¡ hand, do linlc

variables in a more causa.l manner when they demonstrate changes

in behauiour by mani-pulating reinforcement varia.bles. Horuever,

the operant studj-es are not designed to identif¡r the naqy kinds

of varia.bles t¡hich, in fact, influence the childcs school per-

fonnance" I'lith thes.e concerns in mind, a third type of research,

one that involved an intervention techniclue, I^râs proposed for this

study.

If tho purpose of the study is to be appreciated, it is

important that the differences among these three approaches be

clearly understood" One r"'ay to rnke these distinctions would be

to differentiate betl^¡een them on the basis of the kind of o;uestions

that each can legitimately ansv,¡er. Correlational studies, for

e>ramp1e, allolu the researcher to ask r+hether the variability of

one variable can account for the variability of another variable
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\fn

not r+hether a parbicular value of one variable Ís t,he cause

Bloomss sense) of the value of the othe¡ variable"

The operant type of stu_dy, on the otÌrer hand, atternpts to

indicate t^¡hether the behaviour can be influenced by reinforcement

and holr the rej-nforcement contj-ngencies shourd be arranged." rn

th-is kind of study, di scrirninative stjmuli and reinforcers ca.n ¡e

i-dentified and behaviou-rs maintained or changed., but th-is does

not necessarily mean that these reinforcing stimuli are those

thaï normally reinforce or ma-i-ntain the behaviour" In a sense,

v¡ith the operant approach, an artificial situatj-on is contrived"

Furthernore, the facts may even be obscured because of the canger

of making un'¡¡arranted conclusions v¡hen the reinforcer- used. in the

study happens to be a stim'"rlus that is normally found in the sub-

iectts envirorment. rt is too easy to concluce, for oxample, that

because the frequency of a behaviourr{as increased by follor,ring it
ruith soci-al reinforcement tha,t, therefore social reinforcement luas

the variable that r,¡as usually involved in devel-oping and. maintain-

ing that particular behavj-our. This may not be the case. An

entirely different variable, not yet iclentified, ffil actuarry have

been the reinforcer in the real life situation. llven fuccher,

there may be nothing in the specific situation to warrant saying

that reinforcønent v¡as i.nvolved at arl" or, again, it may be that

roinforcement has to share responsibility'¡rith other factors.

The intervention approach i-s d.esigned to inquire as to
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which sources of variabili-iy differences in the criterion variable

can be attributed, I{ith this method, a varíab1e j-s manipulated

(changed in value) and the concommitant changes in the criterion

variable noted" There i-s no intrusion into the established

regimen, nor is there a reorganization of the environment to

ach.ieve con+,,rol, In fact, the env-ironment is changed as little
as possible, j-n the rearrangement sense, so that statements can

be made about varj-ables .relevant to the empiri ca1 situation being

studied" I''Iith the intervention approach an attatpt is made to

vary systenati-cally the value of a variabl e v¡hich alread¡'

cha::acterizes tha1, situation rather than to intrude and thus

create a nel¡ and dj-fferent regimen" InCicative of the realization

of this intention to i-ntervene rathor than to intrude was the

remark made by several of the mothers involved in the study that,
t?It wonEt be any problem making those conments because I alreaC.y

do that.rt

From some of the research, it appeared that an interesting

and challenging variable to attempt to man-ipulate using an inter-

vention method tn'as the interest of the parents in the studentts

v¡or'l<. The object of the study was not to e:ca¡d-ne social reín-

force"'nent, the effectiveness of reinforcement methods, or

technlques for bridging the gap betv¡een performa.nce and reinforcer,

but simply to exa:nine whether a manifestation of parental- interest

in acad.enric performance could be a varial¡Ie that r¡¡ould account for
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some of the variability in the Ievel of acklevement" Although

this variable might be var.ious'ly described as interest, concern,

or positive attention on the part of the parent, it r^ras defined in
this study as a positive verbal response to items that had been

merked as correct, commenting on the quality of the acadenic

response rather than on the goodness of the child,

The study, rather ihan jusi ranclonizing all variables other

than the e4peri-nental one, r,ras designed to control for t',,¡o var-

iables :reportçd as relevant by Patterson (f965), In a study of

responsiveness to social stjmuli in alamanf¡rrr school children,

he reported that older ch-ildron az.e more responsive than younger

children" His data su-pported his hypothesis that, tlin part,

responsiveness would be a function of the sheer number of contacts

the ch-iId has had with people (p,168).t? He also said:

There was o o o ã highly sign-ificant interaction betr,¡een sex
of the ch-ild and sex of the parent. The child v¡as most lîespon-
sive to the opposite-sexed parent. Par-b of this interaction
effect ltas also obtained in ¡n e¡r'lìer nilo* qlrrrl.' l"r¡ Þ^**'
and Ludvris (reór). rhese riiäiiËXï5irå'jiå*:Ï%:f ;f;:""""o"
opposite-sexed parenL might be of pariicular i_mportance in
shaping appropriate behauiours in the child (p,I6S).

It l.¡as hoped that lvhile controlli-ng for this j-nteraction between

the sex of the parent and the sex of the ch-ild, and also for the

age of the child rçou1d li.rTrit the generality of the conclusions,

i-t would increa.se the chance of detecting any differenco in the

acltievement level that m:ight result from the intervention"
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}MTHOD

The empirical research dara \^rere represented by the rando¡n

2 x 2 factorial model r,rith tr,rrc values of parental interest and tr.vo

eoe l evel S - The fi rra na¡nan* '1 arrol nf qi anì fi ^angg WaS ChOSen AS

the value for rejecting the random mode'1.

Subiects

The subjects were {0 eight- and nine-year-o1d boys r^rho were

living at home and attendi-ng an elementary school in a m:iddle in-

come, suburban conrnuni-ty" They h/ere students in three, normal

Tear Three classes selected for the study by the school princi-pal"

The only criterion used in the selection was that they were in

classes that used arithmetic r,¡orksheets thaf could be correeted

and then taken home at the end of the school day for er<anrination

by their mothers. All of the teachers were female, fully qualif-

ied, and each one had several years of teaching experience. Itlach

of then agreed to participate in the st,udy.

Materials

Several days before the study began, the sehool principal

mailed. a letter to the ¡nother of ea.ch boy that had been selected.

for the experimental grou-p. This letter introduced the exper-

imenter and requested the pa:'t,icípation and cooperation of the

parents (see Appendix A).
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All classes participating in the study were using the same

mathematics terbbook (Eicholz & OrDaffer, f96Ð, The stucly util-
ized the arithnretic r¡¡orksheets that luere already being regularly

used. riach worksheet l,ras composed of rists of questions based on

the r¡¡ork covered in the text,, During the period covered by the

study, addition with regrouping ancl subtraction with regrouping

were the operations being taught, As v¿e] I as simple add.ition and.

subtraction, the siud.ents were aslced to sol-ve verbally expressect

problems that utilized these operations" The questions were d_e-

vised by the crass teacher ancl space was le.ft for the students to

r^rrite in the ansvrers" rlach teacher prepared the worksheet that

r,¡as distributed to the student,s in her or.,m class and arr members

of the class received copies of the same worksheet. Time rrras

given in class for the students to ansv¡er the questions and then

the teacher marked the worksheet indicatinfT which ansl¡rers were

correct and which were incorrect" The teacher returned the work-

sheets, without comment, to alr students to take home at the end.

of the school day.

Pro_cedure

lìxperimental and control groups were forrned at the eight-

and nine-year-old levels by randomly assigning 10 boys from the

three cl-asses to each of the four groups. The teachers rçere not

told which of their students had been selected as subjects" They
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participated in the study in no vray other than to tell aII their

pupils to ta.ke home their marl<ed mathe¡na.tics t^¡orksheet assignments

at the end of the school day and to reco::d the number of items

answered correctly on each l¡orlcsheet for five consecutive t+eeks"

The teachers gave these data to the experinenter at weekly inter-
'lr9 lq

The experimenter phoneci for an appointment and vi sited the

home of each boy in the experimental group during tho first two

days of the seconcl v¡eek in which data were recorded.. The letter

of introduction had been received by the parents prior to the phone

caII. Each motherh¡as instructecì. to eo over the marked worksheet

with her son whenever he broueht one home from school and to ma,l<e

a positive verbal comment about each comectly ansrrrered item but

to ignore the incorrect items. She was told to malce this a comment

on the correctness of the acade¡nic response and not a comment on

the goodness or rvorth of the child. It was suggested that she use

expressions like ttgoodtt, trwell donelr and rrrightrt, and also that

she try to show a genuine interest by her manner and tone of voice,

She lras asked to change her treatment of the child in relation to

his school work in no other way and not to tell him that he v¡as

particJ-pating as a subject in the study. The parents were not

informed about tho er'pected results and the theory involved was not

rìi e¡rrqqaÁ l^'r¡* {;hey rrrere pronrised an explanation v,'hen tho study was

finished, All of the mothers expressed a r^rillingness to partic-
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ipa.te and said that they understood. 'r,he instructions and would

fo] low them. They were asked to begin imnrediately,

The nothers 1ùere phoned about t',^¡o rrreeks ra'ber anc asked if
they vrere follor,,ring ihe procedure. Their report as to ruhen they

actually began r¿,ras recorded, The insiructj-ons were repeated. and

clarj-fied if there r,ras an}¡ confusion, In each case v¡here diffi-
cultios seemed to evist, there hras a further phone ca1l about one

week J-ater, The phone conversations revealed that intervention

actualry began at di-fferent points i-n the study. si-x of the B-

year-ord group began i-n the second week, three began in the third
week, and one began in the fourth week. rn the nine-year-old

grou.p, seven began in the seconcì. r,leek, and one began in each of

the third, fourth and fifth lveeks. rn each case where the exper-

imontal procedure r¡¡as introduced laier in ihe program, the mothers

reported that the boys had not been bringing their worksheets home

to them as requested by their teachers.

NNSULTS

The nt¡nber of worksheets which

to complete varied from l^¡eek to r,reelc;

v¡eek was ó and the smnl]est ? '+ith a

week.

The ma:cimum score which a student

same for all worksheets, It ranged from

the students rn¡oro r.equirecl

the largest nunber in one

mean of 3.93 assignments a

nright obtain l^¡as not the

5 Lo Bl¡ l'¡ith a mean of
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30,2" The depondent variable, change in lever of performance on

aritfuneti-c problems, l'ras e:<pressed. as a d.ifference betr'¡een tv¡o per-

centage scores in order to take into account these differences.

This conversion made the measure of change in level of performa,nce

comparable from test to test, ancl from cl-ass to cJ-ass.

The difference betv¡een the mean of the percentage seores for
the three assignments i:rmed.i¿.tely prior to interventj-on and the

mean of the percentage scores for the three assignments i:nmediately

follor.ring intervention v¡as computed for each j-ndividuar in the

ex¡gerimental group" The difference scores for the subjects in the

control Sroup were deternrined- by catcuLaiing the difference betv¡een

the mean of the percentage scores for tho vreek prior to that in
which intervention began I'rith nenrbers of the experjmental group and.

the mean of the percentage scores for the r¡reek fol_Iorvi_ng the one in
which j-ntervention v¡as introduced (see Appendix B)" The :nean change

in percentage scores from preintervention to posti-ntervention hras an

inerease of 10.95 ror the exlperjmentar group and. o.zz for the control

Broup" These difference scores for the subjects in each treatment

coml¡ination vrere then exanlned. with a two-rray analysis of variance

(see Table 1)" There was no interaeti-on between age and interven*
'bion in accounting for variability in change in school_ performance

(l' : 0.1!, p?0.O5), nor did age difference account for a sign_if-

icant. amount of the variabi]ity (r : L.o8, pÞ0"05). parental

interest, hovrever, was related to change in school performance when
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measured in terms of percentage score change (F : 6.45, p40.025) 
"

In that the difficulty of the assignments r/tras not conirolled

in the study, the same ralr scores that had been converted to per-

centage scores l¡ere also converted to z-scores to take inio accounb

the differences in difficulty arnong the assignments. These derived

scores shorved the relative position of each subject in his class

and provided a basis for indicaiing any change in posi-tion by means

of differences in z-scores (see Appendix C). In fact, t,hese

difference scores revealed a nean increase from preintervention to

postintervention of 0"61 for the e>perjmental group and 0,06 for

the control group"

Follow-ing the same procedure that luas used with the percent-

age scores, an ana.lysis of variance was done t^¡ith the z-scores

(see Table 2), Again,,no interaction could. be demonstrated between

age and. interventÍon (F = L,93, p?0.0J), nor did the difference in

age have an effect (F: l"OO t pÞ0,05). The use of z-scores

allowed the eonclusion to be made that parental j-nterest was re-

lated to change in school performance when the measure used was the

changed relative position in class (n : 7"14, F40,025)"

Although the variable used in the study is only one of maqy

variables that nûght pertain to school performance, the proportion
a

(r¿i) of the total variability accounted for by the intervention

variable was 12 percent for percentage scores and t3 percent for

the standard scores"
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DTSCUSSION

On the basis of this study, it r^¡ould appear that inter-
vention could provide a feasibre methodology for the study of

variabl-es contributing to the variability in achievement leveI.

By rnanipulating parental interest, it v¡as possible to alter

school perfortnance to a certain degree, This is in keepi-ng rrith

f}'rv,mrntq 1'lozn\ se¡slusion that factors wittrin the fanr-ily system¡¡ v:¡Luu : qv vvr u uf ¿914¡¡

have an important effect on schoor achievement, and is consistent

with sj.:nilar suggestions in the Coleman (19ó6) report that a large

amoru:t of the difference in performance in school cãn be attri-buted

to sources outside the school"

It is oncouraging to note that, i-n spite of tho multiplic*

ity of sources of variability, the relatively crude control that

the investigator had of both the school and the home conditions,

and the snall proportion of the tota.l variability accounted for by

the interventj-on variable, it was sti1l possible t,o detect the

effects of the intervention with relatively small groups.

The fact that the results did not support age as a relevant

varj-ab1e may be due to the fact that the children in Patterson?s

(J965) stucly ranged. in age from seven through ten years and cane

from the second, third, and fourth grades, rvlrile the children in
this study hrere eight and ni-ne years ord and were arl in the third

grade.

' Although the relevance of the intervention variable has been

demonstrated, the details of the basic mediating mechanisms have



not been made explicit, There are several possibilities, includ-

ing the fact t,hat some boys who v¡ere reluctant to tal<e their rn¡ork-

sheets home may have fert 'bhat their mothers didntt care, or they

may have been accustomed to receiving criticisnr for ndsbakes and

v¡anted to avoid that unpleasant e>çerience. The positive atb,ention

given to the schoolv¡ork r+hen they clid tal<e it home may have been

seen as an expressj-on of acceptance, interest, or even affectj-on on

the part of their mothers" Thi-s courd have put an increased value

on accul?ate academic work so that it warranted more effort on their

part" One mother reported incredulity on the part of her son when

she praised the correct items, but failed" to criticize him for his

rnistakes. This very difference in parentar response in the e>çer-

imental condition may have increased motivation, clearly, questions

remain to be answered about the details of parent-student inter-
actions in rolation to the e>çression of parental interest.

Another question not considered by the study was whether

the changed level of perforrnance was a stable state" unfortunate-

ly, the e>çeri-rnent did not exbend over a long enough peri_od to

investigate this question,

In addition to the need for a more extended study, there

are other suggestions that nright be consirlered for future j-nvesti -
gations, For eicampre, controrring the munber and the difficurty
of the items on the arithrnetic worksheets should give a measure

that would be more sensitive to differences in performance lever,
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nevis:¡g a bet.ber method of asu:ring the eonplianee of parent,s in

Èhe application of the independent variable should also st'rengthen

Èhe sbudy, In regard to thj-s latter suggesbion, it night be

feasible to record the verbal responses of the pareirbs on a ¡nrb-

able tape recorder, Ano'bher possibirity would be 'Lo have the

gnreuts retrrrn signed worksheets to 'che experimenter with the itens

upgn shieh ssrnrnents bave been made check--¡larked" In ad.dition to

:tryqing the nethod of measuring the dependent nariable and having

gneater assunânce tbat the independent vari-able is, in factr man-

i¡roJ-ated., i-aformation could be sought on other variables that may

be contributing to ttre large trith:i*-group variabllty"

F¡rrèber studles based on the relatively simple desi-gn of th:is

one eo¡¡ld apprreeiably contribute to lanowledge in this areae

Jencks (L972), who saw the family as having an i-urporbant effect on

eOgnitiv.e perfomance, poirrted out tbat rrwe have ratheT fvzzy ideas

ebogt what aspec.bs of fanil-y bacþror:nd. i-nfluence tesb scores (p.??)"t'

tl¡rification as to the rrariables i¡rvolved and the possible inter-

aeÈjons cor¡ld ¡¡eal result from controlling sueb things as parental

ducational leve1o socioecononic statusu aad er¡ltural bacþround"

The age levels ¡rtd tesLed levels of intel'ligence of the students

anrå the parent-chiJ-d interaction histories eould also be taken

j.sto accor¡¡iL" In facte within the design used fsr tbis study¡ mæÍ

dífferent sbr¡dies shor:ld be possible"
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Cgnglusion

Most of the infomation that is currently avaiLable on

school achievement is from correlational type studies based on

survey data" Ttr-is study demonstrated that an intervention

approach, even when usilg variables related to the home, cor¡ld

nake an important contribution to undersbarìdi-ng sources of

variability i¡r sihool perforrnancen An additional advantage !¡as

that the research was conducted without an intrusion i¡rto the

subJectse natural environment. Alsou it did not require expensive

eguipment and did not make large demands on the parents or the

teachers, These things nade it more acceptable to busy teachers

and to concerrred school adnini-strators"

In sr.:nmazyu the feasibility of an intervention approach was

denonsLratedu and the results of this study indj-cated that a sig-

nificant part of the difference i¡r 1evel of school achievement can

be attributed to parental interest i¡ acadernic perfornrance" The

fact that the fanily does play a roJ.e i¡r school achievement was

confi¡med"
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APPENDÏX A

Ï,ETTER TO PARENTS

Dear

hle at Margaret underhill school are arways trying to add to

our lmor,¡ledge so that we ean do an ever better job of teaching.

To assist us, you are being asked to partÍcipate over the nexb

few weeks in a project designed to help us do just thaù.

Your part in this project wonet be complicated or tjme-

consurring, but it ls very inrportant that you, as the parents of

one of the children serected to take part, (a number of rear 3

boys have been randomly chosen without any regard to their past

performance or abilities) foltow the sirnpre instructions t,hat

rrill be given to you. It/ithin the noxb few days, you w-irl be con-

tacted by 14¡. David Heslip who is conducting the prograrnc He

wilr e>çlain what is invorved, rn the meantime, do not, discuss

this with your son because that raight tend to affect the results

of the study.

Although your participation wirl be entireþ voruntary, it
hoped that you wi1l agree to take part. Tour cooperatj_on wilr
sincerely appreciated 

"

ïours tru1y,

Ls

be

Principal
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