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to be used 1n conjunctlon W1th‘a behav1our management pro-fl

'gramme to reduce overactlve behav1z:r4infa”c;aSSroom'sé#ting;

",‘The monltor de51gned for thlS purpo e measured act1v1§y level

\-

AR
at each forearm and the mld torso 1n order to mOnltor both

.&gross motor and flne motor act1v1ty An actlvrty was opera-'

x‘_,;

Viof greater than or equal to 12 1n any dlrectlon as measured :f .
_electronlcally by mercury sw1tches placed at each ta?get ?f.f
‘ebody pOSltlon. Feedback was prov1ded by means of a 1/2 '

o )
‘ 'second 1000 hertz tone dellvered prlvately through an ear

‘jrplug to each subgect_for—eaeh~mGVement~of—etther*n1s non—‘
'irdomlnant arm or torso., Domlnant arm act1v1ty was not a f(d
.i{;target for. remedlatlon as act1v1ty of the domlnant arm 1s |
.’frfrequently functlonal "Three 6 year old chlldren whose hlghﬂih
| 5ri:leve1s of act1v1ty were found to 1nterfere w1th thelr class-'i
"*aroom work as well as that of thelr classmates were chosen to if?
:‘part1c1pate 1n thlS study.‘ The act1v1ty monltor was found :
::ito be an easy to use, unobtru51ve and rellable dev1ce for'

'_measurlng act1v1ty level w1th these chlldren.: To test the

eefflcacy of the treatment\programme,’an ABA (basellne-u -

TN o dv
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‘3treatment return to basellne) deslgn was used foj\two of the
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flhsubjectsw whlle an AB (basellne treatment) design was used

'_99_" ¥ Z

"*wfor the remalnlng subject A DRL (d;fferentlaf relnforcement ,
EER . ’ Y T
‘ “ﬁhof ldw rateslof behav1our) procedure was 1nst1tuted hé. g

" e I3 : \ ‘.‘ o .y

JWachlldren all recelved 6eedback for m0vement of thelr non-~a

“domlnant;arm and torso and relnforcement\for succe551vef7

Acvfreductlon of actrv1ty level of these two body parts., It was

beUnd that for two out of the three subjects, act1V1ty level

stratlon of the feedback and relnforcement programme, and

uefW1th all three subJeCtS‘iCthltY level Of the torso dGCIlned

l\

;contrary to predlctlon, actlv;ty level of the domlnant arm,,[”

.“

Q wthh had recelved no treatment also decllnee 31gn1f1cantly

" l

“f}treatment prOgramme., Furthermore; w1th nelther of the two

n

:aql31gn1f1é ntly w1th thls treatment However; w1th each subject

: ;7fof the nOn-domlnant arm décllned slgnlflcantlg w1th admlnll\\"fj”

iawhen the non—domlnant arm and torso were admlnlstered thef;g,-”“

P

_:ﬁsubjects for whom a return to—basellne condltlon was 1nst1tu_¢¢

S et — i

'llﬂResults are dlscussed 1n terms of relnforcement schedules,

llnterdependence of aqt1v1ty levels of varlous body parts,

-

.the act1v1ty monltor as a dlscrlmlnatlve stlmulus (S ),band

”,trapplng Act1v1ty monltor advantages and dlsadvantages f

fa\d suggested further uses are also dlscussed

.«

-ted dld act1v1ty levels return to thelr pre treatment levels.~,;f
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_Furthermore, 1t has been reported that 'hyperact1v1ty

'one of the most common reasons for referral of chlldren to

:vthey enCOunter (CrOmwell'«Baumelster, & Hawklns, 1963;

{
Werry & Sprague,.1970) ’ ~_”\

IR - CHAPTER.I

: INTRODUCTi@ﬁ :

.

Researchers estlmate that between 4 and 15% of the

° N0

'relementary school populatlon exhlblt behav1ours most

R}

”,.COmmonly labelled hyperactlve or hyperklnetlc (Heussey,'1967;

;Stewart Ferrls, Pltts,_& Cralg, 1966 -Wender, 1971)

’

: mental health cllnlcs (Patterson, 1964) and to school ﬂ
Lpsychologlsts (Heussey, 1967) The problem of managlng the"
'behav1our of these chlldren 1s of great concern, not only

’because of the relatlvely hlgh 1nc1dence of the behav1our, '

but also because of 1ts dlsruptlve effect in a classroom

'lThe behav1our frequently 1mpedes the classroom
‘flearnlng of both the hyperactlve Chlld and hls/her
_classmates.' Educators belleve that hyperact1v1ty 1s one _'”"'

'lof the most - dlfflcult behav1our management problems that

Chlldren who have been labelled hyperactlve are usually

: descrlbed as: V.(a) 1nord1nately active, (b) dlstractable,‘“

(c) 1mpu151ve, and (d) unable to delay gratlflcatlon . One =

| of these descriptong, high activ1ty 1 el has. been of .

€.

cons1derable 1nterest to researchers because 1t is one of



%;Yf*

".the most overt and problematlc characterlstlcs of . the

. syndrome' The present study focused on the dual problems:
(‘dof measurlng and m dlfying the act;v1ty levels of chlldren
who have been 1denj>£1ed -as exhlbltlng hlgh levé?s of

AN

rfact1v1ty ‘in. the classroom._ Whlle it is presumed that much '

\ .

. of the overactlve behav1our may be non functlonay\or non-

4

By goal related the Valldlty of thlS premlse remalns to be

iexamlned in future research The prlmary goals of the fg
ibresent.study were: (a) to de51gn and test a dev1ce that o
Muwould obJectlvely measure the act1v1ty levels of chlldren
-f_for whom hlgh levels of act1v1ty in the classroom is a“w
. dproblem, and (b) to use the dev1ce in conjunctlon w1th
:_'behaélour management and feedback technlques to modlfy the";'

dclassroom act1v1ty levels of these chlldren



CHAPTER II .

LITERATURE REVIEW ~

introduction’l o e _‘_“‘. )

: "Hyperactlve" 1s one'of many terms commonly utlllzed
~ to descrlbe a seemlngly heterogeneous group ot‘chlldren v
d:-mpresentlng a W1de ranglng constellatlon of behav1ours. dIn‘
the llterat;re, the term hyperact1V1ty has been used
| synonymously w1th\hyperklne51s, overact1v1ty, mlnlmal braln‘

damage, mlnlmal braln dysfunctlon, and learwlng dlsabllltY\f;A

"n as well as numerous other less frequently u_1llzed terms

(Clements, 1965 Jullano & Gentlle, 1975; ‘Sc rager,.L;ndy,naf

Harrlson McDermott & wllson, 1966- Werry,fweiss, &A”
",ADouglas, 1964) The varlous symptoms' assoc1ated w1th
these dlsorders generally 1nclude c0mb1nat10ns of hlgh
Hact1v1ty level ‘short attentlon span,'restlessness,
fillmpu151V1ty, 1nab111ty to delay gratlflcatlon, poor‘(or at
fleast 1ncon51stent) school performance, low frustratlon,t*
'»ltolerance, 1nab111ty to concentrate and one or more.
speclflc learnlng dlsabllltles (Jullano & Gentlle, 1975
'Schrager.et al}, 1966 Werry et al., 1964) : In splte of
the reported overlap of symptoms and behav1ours across |
| these: syndromes', the 1nab111ty of researchers to agree

-as to;d (a) Wthh symptOms or behav1ours cluster together,

(b) the etlology of these syndromes, (c) the efflcacy of
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.'Vn_lusage and not a dlfference in prevalence .The.authorsvalsov

lcluster together Does the term “hyperact1v1ty" guallfy

a;accordlng to these crlterla as a Valld syndrome?

kvand Sheppard 1975 Versus U.S. flgures ra@glng from

/

' varlous treatment approaches, and (d) long term prognosxs,.
l would suggest that these researchers are not collectlvely
}focu51ng on a srngle pathognomlc entlty (Jullano & Gentlle,

j1975 Schrager et al 1955 Werry et al. 1964)

Sandberg, Rutter, and Taylor (1978) stlpulate that a.

:,syndrome should Only be con51dered a. meanlngful entlty, 1f ‘
’»1t 1s cllnlcally dlstlngulshable from other dlsorders.'v‘
-Furthermore, there should be some degree ofconsénsuscon-
'}fﬂcernlng whlch chlldren do and do not manlfest 31gns of the
"isyndrome._ Rutter (1965), 1n hls artlcle concernlng chlld
uxtpsychlat\uc classrflcatlons, adds that for valld syndrome
k"lldentlflcatlon, symptoms should correlate or "go together":'
'fNot only should there be consensus among relevant experts
ifg, concernlng the symptoms whlch constltute a partlcular'*

;n'»syndrOme, but _1n factor analytlc studles symptoms should\\

Sandberg, Rutter, & Taylor (1978) brlng attentlon to (R

: the very dlsparate 1n01dence rates of hyperact1v1ty between

' fGreat Bgltaln and the Unlted States (1% of the chlldren in

the Is}e of nght study, Rutter, Graham, and Yule, 1970 1%&

,’1n ‘the wOrld Health Organlzatlon study, Rutter, Schaffer,'

$

’°x'4 to 10°%; Huessey, 1967 Stewart PlttS, Cralg, &

Dlenuf 1966) g Sandberg et al (1978) speculate that

‘the dlsparity 1s reflectlve of dlfferent dlagnostlc 'F« SR



p01nt out that the llSt of symptoms most frequently 01ted

as relevant to hyperact1v1ty cover as"substantlaI |
proportlon" of chlldren seen in Chlld psychlatrlc practlce t

and suggest that many of the children dlagnosed as, |
hyperactlve 1n the 6 S would be regarded as hav1ng a

3 conduct dlsorder in the U K. In an attempt to verlfy thls‘g,‘

’ prop051t10n, Sandberg et al (1978) attempted to dlstln—f t'ﬁwggﬁ
.; gulsh between hyperactlve chlldren and other chlldren o
referred to a Chlld psychlatrlc CllnlC 1n terms of |

}:j characterlstlcs generally thought to 51gn1fy4hyperact1v1ty
They {ound that b_ o | ' |

.1 the results frOm Connors' Teachers Questlonnalre,?}’ﬁ“h
tf;connors Parent Questlonnalre (the two most .
:*;f”frequentiy utlllzed 1nd1ces of hyperact1v1ty 1n

" the llterature, Bowers, 1978) and t1me sampled
"'behav1ouralrobservatlo§s dldvnot slgnlflcantly
,;correlate w1th one another,!' - |

'Wf2.;ﬁthere were few s1gn1f1cant assoc1atlons between

&

: _~d1agnosed hyperact1v1ty and features generally

Lo thought to charac erlze hyperact1v1ty such as

flmpu151v1ty, ear,y onset readlng backwardness

hiand neurologlcal 51gns,‘-'
f_3.r both conduct dlsordered and hyperklnetlc Chl
. i(cllnlCallY dla nosed) had comparable hyper-»
‘act1v1ty score _on the two Connors scales.'r
anludexthat: there ;s~no’¢vidence???':

Sandberg et al. (1978)t _
: RO A SR

*',I .



: kyk%f
f:ffor'the valldlty of a broader based concept of hyperklnetlc
J?Ehyperactlvé] syndrome deflned 1n terms of questlonnalre'fH
-ScoreS" (p. 294), and suggest that "1t would seem best to
.riabandon 1t [ihe concepiln (p.}293) : y_: ‘: ffy 'v“:j ';p"

7uf’ Other researchers support the point of v1ew that
~

"v"hyperactiv1ty" 1s not a functlonal concept & Buddenhagen BRI

«:fand 81ckler (1959) follow1ng a 48 hour mlnute-by-mlnute

'“‘ifobservatlon of a 13 year old 1nst1tut10na11zed mong0101d ;fﬁf'ﬂ”w

‘-.f”glrl whom the 1nst1tut10n staff had long unanlmOUSly

L*ﬁ;ffwhlch annoy the observer" (p. 580) rather than any

”55regarded as extéemely hyperactlve, concluded that "hyper-'

*:;act1V1ty descrlbes those aspects of . a person s behaV1our e

el T

SR standard set of symptoms or behav1ours._ﬁ>s*i

Barkley and Ullman (1975) compared nlne observatlonal

‘ ffmeasures of act1v1ty level three 1aboratory measures of -

'”dddlstractlblllty and results from a parental ratlng scale

4

;iof act1V1ty on’ 52 1nd1V1duals. The sample con51sted of 16
: AboYs who had been referred tﬁga PSYchologlcal serV1ces .717,§”"

'Tcentre for evaluatlon of pOSSlble hyperact1v1ty, 16 boys

: 1who had been referred for problems other than hyperact1v1ty f{fi*

'fdand 20 boys from the local communlty. Barkley and Ullman

"lfound that the measures of act1v1ty were only moderately

| ”'f,related to one another and that the measures of dlstractl-'

S bllity were only moderately related to One: another Furthermore,"

[ :_;’actuuty and dlstractlblllty were Jlot found to be at all related“

| to each other and parental ratings of actJ,V1ty levels were |

dlunrelated to. observatlonal measures of act1v1ty level



°ﬂn conduct dlsorder.jf"'

These results 1nd1cate that not only are both act1V1ty

level and dlStraCtlblllty poorly deflned concepts, but

that a dlagnOSls of hyperact1v1ty based on elther act1v1tyh:..

level dlstractlblllty or parental ratlng scores 1s of
‘fﬂf questlonable valldlty e | e

’ A number of factor analytlc studles 51mllarly p01nt
.out the vaguenesscﬂ?the concept of hyperactlvlty and
f suggest that, accordlng to Rutter s (1965) crlterla,
hyperact1V1ty does not quallfy as a vale syndrome. i
Dreger, Reld Lewis,~OVerlade, Rlch Mlller, and Flemlng
(1964), Patterson (1964) and Splvack and LeV1ne (1964)
have all falled to flnd a hyperactlvlty factor -in thelr
factor analytlc studles, Whlle Connors (1970), Mlller_:f

(1976)euuiWerry,Sprague, and Cohen (1975) have found a

hyperact1v1ty factor that overlaps to a great extent w1th au7w':

Shaffer, McNamara, and Plncus (1974) found that

mothers' reports of hyperact1v1ty correlated Wlth a ,fl; -

vp,

7f_:conduot dlsorder dlagn031s (as measured by the Conduct

Dlsorder dlmen51on of the Peterson-Quay Prcblem Checkllstlf
Quay & Peterson, 1967) but not Wlth dlrect objectlve o

s measures of act1v1ty level or attentlon._ Furthermore,'

N

Shaffer et al foundairelatlonshipketween OVeractlvlty andfdf

;1mpu151v1ty and the conduct dlsorder syndrome Shaffer,_.m;.

} Se
McNamara, and Pincus (1974) conclude that "overact1v1ty, PR

1nattent10n and 1mpu151V1ty are non-spe01flc correlates

of a conduct dlsorder" (p. 13)



-,culty agreelng wrth one another regardl

rca—'..‘ L A
Researchers have also found that e:ge;ts have dlffl-e

the- dlagnOSlS of

‘*hyperact1v1ty.' Kenny, Clemmens, Hudson, Lentz, ClCCl, and
'“Nalr (1971) 1n a study of 100 chlldren referred by school
i:and medlcal sources to a. dlagnOSth and’ evaluatlon Cllnlc
mfprlmarlly because of dlagnosed hyperact1v1ty, found that
:"58% of the chlldren were. not cons1dered hyperactlve byﬁthe .
»b'*majorlty of the CllnlC staff 22% were ratedfas hyperactlve fj
5by the. majorlty, 7% by a mlnorlty and only 13% were |

hffregarded as hyperactlve by all Judges. }:’

In llght of thls ev1dence 1t would seem safe to IR

"mconclude that as 1t 1s presently deflned and evaluated

: 1 T
‘;hyperactlvlty 1s at best an elus1ve construct Furthermore,_:g,;;

. \

*s.accordlng to the crlterla descrlbed above by Sandberg,;l f’”
:fff;;Rutter, and Taylor (1978) and Rutter (1965) hyperact1v1ty

93515 not ‘a: syndrOme.f:;f{f-"u""

TN T

Though?there 1S no consensus as to what constltutes'f°”‘”

’:,"hYperact1v1ty, there seems to be general agreement 1“ t e. |
1fllterature that some chlldren exhlblt behav1ours whlch
‘f"ladults construe to be problematlc q/; the adU1ts' others ’fr*t*f

,1n the env1ronment and/or the chlldren themselves

(Buddenhagen & Sickler, 1969 Huessey, 1967 Patterson,

.:w)t1964) . When the frequency, 1ntens1ty and/or nature of

'_:gthese behav1ours are such that the adults 1n the chlld s

env1ronment are no longer willing or able to tolerate the'

o behavxours, these adults deem 1ntervention necessary._g,15

_ In the foreg01ng studles, 1t 1s apparent that

a2 M



"hyperact1v1ty“ 1s dlfflcult to deflne and aSSess., Also, o
overact1v1ty"vappears to be one of the most sallent
' .CharaCterlSthS of chlldren whose behavxour 1s cons1dered

‘; problematlc 1n the classroom (Huessey, 1967 Jul;ano.& o

f'fGentlle, 1975 O‘Malley & Elsenberg, 1973 Wender, 1971)

o o ,lFor these reasons, and because "actlvlty level" can be
A ‘

etloperatlonally deflned the follOW1ng StudY focusses on ai
, ('[the analY51s of hlgh actlv}tyw%evels in Chlldren regardless ,}d
e of thelr dlagnostlc category..,‘ - : S
h?r;siilre“;f'_;' Thus, 1n the‘follOW1ng reV1ew of the llterature,t

'_fystudles .are revlewed that addressed themselves to

bAN

v.hyperact1v1ty, hyperklne51s or overact1v1ty.: The only

'ffcon51deratlon for 1nclusion of a study 1s that the subject

“uffpopulatlon was con51dered by the 51gn1f1cant others 1n the

f{bchlld s llfe (parents, teachers, and/or doctors) to have a _'ﬁﬁ7

S e IRy
SN y"hlgh level of act1V1ty“ 3 Studles focu551ng on mlnlmal S

ek e

o -braln damage, mlnlmal braln dysfunctlon, or learnlng

.':7ryf;7ebrdlsab111tles are referred to only 1f they address them-ﬁf"”
h*ff-fselves spec1f1cally to the act1v1ty levels of the target

-'dhdrchlldren.t

”fActhlty Level f-,g'f;f;*;}77;;j;;, ;jfvfagv T

L. .
x

té .

.,

Werry and Quay (1969) have suggested that methods of "Q*”

'”?rfbehav1oural observatlon in. the classroom should be,

5f]_rellable, valld, of utlllty in a varlety of settlngs,__

”ferelatlvely 1nexpens1ve, and utlllzable by people W1thout 5fﬂi5f";

';ff“profes51onal tralnlng f Thls writer would 1mpose oneilfm“

“.addltlonal crlterion, that the method be relatlvely

. IR I SR e Rt
ey .
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"unobtrus1ve and nonreactlve so that the very presence of

v <

“:the 1nstrument Wlll not be respon51ble for alterlng thei
behaviour that 1t is 1ntended to study. The follow1ng o
’7paragraphs descrlbe the four methods most frequently used

,;to measure act1v1ty level-_ (a) observatlonal, (b) free

“spaCe traVersal, (c) fldgetOmetrlc, and (d) klnetometrlc.;ﬁjﬂ"

The earllest attempts to measure acthlty level

.,probably 1nvolved dlrect V1sual observatlon of the subject

'-thhelngold (c1ted 1n Cromwell Baumelster, & Hawklns,

";';1963) and Hurder (c:Lted 1n Cromwell et al 1963) both

’h..s"obtalned rellable measures of act1v1ty merely by hav1ng an ,Qﬂ
: Ulobserver count the behav1ours over tlme. Foshee (1958)
hifound hlgh 1nterjudge rellablllty when he had observers:${"

n7'gactlvate a cumulatlve stopwatch when subjects moved and

v

"fﬂ(?deact1V1te 1t when they StOPPed mov1ng., Several problems |

Pe

‘”*iarlse w1th contlnuous observatlon and recordlng of v;?ﬂ

LVfﬂbehav1our. That thls approach requlres the und1v1ded

?M"terms of bothﬁtlme and labour expended As well the

“1_repetlt1ve, modbtonous nature of the task may lead tO
'lf’observer error., Flnally, unless utlllzed in a spec1ally

Ts*fftde51gned classroom w1th atone-way observatlon w1ndow, the

"Tobserver s presence could affect the subject s behaV1our

Vldeotape equlpment capable of recordlng samples of

”prfa subject's movements whlch the observer later counts :;Tﬂ :

"‘9

w_‘durlng short 1nterval monltorlng se551ons, has been
*fsuccessfully utlllzed to obtaln a more rellable (and less [f’"

Qvattentlon of one observer per Chlld renders 1t costly ln ,fj"‘”
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lfatlgulng)vassessment of act1v1ty levels'(Salnsbury, 1954 )

and Ben01t as 01ted in Cromwell Baumelstér, & Hawklns,
:51963) The expense of such equlpment though is
;”frequently prohlbltlve ang the tlme must Stlll be taken

'»to study and record the act1v1t1es.‘ Furthermore, Wlth

\

ﬁ‘both the dlrect and v1deo observatlons, other chlldren,r;f'
R S e

;, objects 1n the classroom, or even the subject S own body
,(when flne motor act1v1ty 15 relevant) mlght obscure the

Camera sviewof the target behav1our.h,,fv'_"p,’ 3 ‘fé;vi*i.

The number;of tlmes a Chlld moves from one area of a

. ‘..
’

' b.room to another has been the crlterlon for evaluatlng

"'u'

‘-j'ﬂact1v1ty level utlllzed by many researchers, and has been o

'd“Vmonltored both by direct observatlon or mechanlcal means.:f_y“_t

[rFoshee, Palk jand Cromwell (c1ted 1n Cromwell et al

"*f1963) d1v1ded the floor of an observatlon room 1nto

5Qsectlons and had an; observer count the number of tlmes.°7d»’7 '

'-ﬂfthe subject moved frOm one sectlon to another Thlslf33fﬂxf**"t

' hf,;method suffers frOm the llmltatlons of prev1ously dlscussed

';é_,ln s1tu observer methods.; It 1s expen51ve (a speclal

'iﬂﬂfenv1ronment and observer are needed), tlme consumlng, and

'”fbifthe obserVatlonal method 1tself couﬂd affect the behav1our

*"Qlt is attemptlng to measure._ﬁ,"‘v

ElllS and Pryer (1959) dev1sed a rOOm 1n Wthh beams;fh'

‘“Ef‘of llght were crlsscrossed and focused on photo-electrlc A Taey

1f?.cell mechanlsms on Opp051te 51des of the room.v Movement e

<

"Lsf[”deflned as the breaklng of the nght beam, was reglsteredf'“v

”’hdon a counter.: Thls method requlres the Chlld to be alone'_,dﬁo};ﬂ'



'"iu;and electronlcally record the movements., Both of

'::et al., 1963) are very llmlted 1n thelr utlllty , Not only

'::or w1th an: observer in a speclally englneered env1ronment f
: Results extrapolated frOm this settlng and applled to the
».1 claserOm or other natural enV1ronments would have llmlted

. valldlty and utlllty.” ;tl,'a.,i *f:y *J““.f’yf‘: Vf'hdia__; o
| :-“Fldgetometrlc deV1ces" measure thevnumber of tlmes a. :
;,subject Jars a platform or cage that s/he:r;placed ‘on- or 1n
‘The stabllometrlc chalr (descrlbed by Sprague & To%%e,_T’
7':1966) rests on sprlngs whlch trlp a sw1tch and cumulatlvelf
:7gcounter when moved. - The stabllometrlc cushlon (Cromwell,}::f'7;‘
"iBaumelster, & HawklnS, 1963) contalns a mlcrosw1tch 1n the ?5
"mlddle of each 51de of a cushlon.: Movements of very small
fmagnltude of the buttocks close the c1rcu1t on the sW1tches

v_eSe“”

7f_dev1ces as well as the many varlatlons of them (CrOmwell

{‘5fdo they have lead w1res and cables attached but they, Va?f?* e

'*»espec1ally the varlatlons of the stabllometrlc chalr, are

.5'very 0btrusrve and could dlsturb others if utlllzed 1n a,?a“tflh

Vﬂfgjregular classroom enV1ronment Furthermore, these

'”‘fldgetometrlc dev1ces would be llkely to attract undue fyifffd'lﬁﬁ

attentlon to the Chlld and could stlgmatlze hlm/her

"t.szPerhaps, though, thelr most llmlting feature 1s that they

'fnfrecord only 1n seat "fidgeting“ and once the subJect has flg,ﬁyf;g

dfllefthls/herseat UMn:anunusualoccurrenceforcﬂuldren w1th

”Jffhlgh act1v1t§}1evels) actlvity can no longer be monltored

"Klnetometrlc dev1ces" seem to have the greatest RSP RE
f,::potentlél for measurlng act1v1ty levels 1§ al Chlld'

o
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énatural env1ronment as they generally allow free ranglng :
ﬁ; act1v1ty by the Chlld and do not requlre an in 51tu :
deiobserver They are self-contalned dev1ces lech 1ncor-f_ -
”tsporate an act1v1ty counter.; Foshee, Palk ,and Cromwell

»(c1ted by Cromwell et al., 1963) used pedometers to glve

”qj.an 1ndéx of act1V1ty level w1th mentally retarded subJects.’«ﬁii

'fShulman and Relsman (1959) dev1sed an "accelerometer" or
df actometer" whlch seems to be the dev1ce most freqhently

“'}_used 51nce to measure act1V1ty levels 1n chlldren.x The

vav

L }dev1ce 1s an - autOmatlc w1nd1ng erst wa;ch,:one lS usually

'jplaced on the domlnant wrlst w1th another on the ankle.g,.hemffff

Lgﬂwatch has been adapted s0»that the watch hands progress

) e A ,\

'around the face of the watch w1th each movement of the

,m; .

’"fﬁllmb thereby recordlng acceleratlon and deceleratlon as:?fﬂjf

\ V§long as the movement 1s 1n the same plane as the face of

'T“ff'the watch The dev1ce has been reported to have good

HV’»Z nterwatch rellablllty (Shulman & Relsman, 1959), but

n ?fthohnson (1971) reports varlatlons 1n sen31t1v1ty dependlnga[:7

:fh’ion the watches p051t10n1ng and unequal sen51t1v1ty to

'rqgsome movements because of the deV1ce s unldlrectlonallty

R

w”ffrtA number of dev1ces, mounted on dlfferent planes could be _:fﬂj-*r

”'placed on each Chlld but because each such placement

.;ﬂ;i ;equlres the use of another watch, the cost would be

,Qfgprohlbltlve for anythlng but llmlted experlmental purposes.{h]?‘vV*

h;ﬂc:Furthermore, because of the locatlon and method of its

”3~5placement 1t would be notlced by the chlld and hls/her

lifwclassmates and thus the dev1ce 1tself could be' responsibleb



14

llmltatlons, Pope (1970) found this dev1ce funptlonal in

fstudylng "braln—lnjured" and "normal“ chlldren when. the

chlldren were requlred to perform a dlfflcult task, and
Bell (1968) found a varlatlon of the actometer to be
useful as an objectlve measure of activity level

Slnce the research whlch forms the basrs of thls the51s

"was completed, a number of artlcles have been written whlch

"‘descrlbe and make use of a dev1ce very similar to the one .

devrsed for thls research (Schulman, Stevens, & Kupst 1977
Schulman, Stevens, Suran, Kupst, & Naughton, 1978; Schulman,
Suran, Stevens, & Kupst, 1979) . ‘That dev1ce and the_
studles that have made use of it to date will be described
in the’ dlscus510n chapter. _ |

| Accordlng to the’llterature, high levels of actLV1ty.
that 1mpede learnlng are relatlvely prevalent in class—'

f

rooms. However, estlmated prevalence statlstlcs for hlgh

Iact1v1ty level (1nclud1ng hyperact1V1ty and hyperklne51s)

4vary greatly dependlng on,the assessment crlterla utlllzed
Aand the populatlons studied ' Stewart Ferrls, Pltts, and -

Craig (196). found that 4% of 5 to 11 year old school

chlldren in St Louis were reported by thelr teachers to '

be- overactlve and to have short attentlon spans. Wehder

{1971) reported that teachers rate "restlessness" as a

- problem with 15% of elementary school chlldren. Huessey

(1967), us1ng a school questlonnalr-%f ;nd that 10% of -

vy

. the second grade students surveyed were “hyperklnetlc“.

When looking at children who have been referred to

‘ cllnlcs or reported to have, behaV1our problems, thlS



15

incidence rate, as one WOuldvexpect dramatically‘increases.
Huessey (1967) in hlS survey found that 80% of chlldren‘

. conSLdered by thelr teachers to have serious problems were
labelled hyperklnetlc. \Patterson, James, Whlttler, ‘and’
erght (1965) reported that hyperact1V1ty is the major
}_reason for referral to Chlld guldance cllnlcs. ~Horensteln.
(1957) clalms that the most serious management problem
»-faced 1n 1nst1tutlons for retarded chlldren is hyperact1V1ty
-and accordlng to Keogh Tchlr, and Wlndeguth-Behn (1974)
hyperact1v1ty is the: term most frequently used by teachers
:"to descrlbe "educatlonallyhlghilsk" chlldren.

Whlle varlous dev1ces have been developed whlch attempt

‘to measure act1v1ty level no attempt has been made to utlllze

B them to. estlmate the prevalence of overactlve chlldren. There

,' is no doubt however that, hJ.gh act1v1ty level is a serious o
and w1despread problem to those deallng ‘with chlldren.

- Do chlldren w1th hlgh act1v1ty levels exhlblt hlgher
levels of act1V1ty than normal chlldren in all 51tuatlons :i
'*and at all tlmes? Research addre551ng 1tself to thls |
’questlon, whlle focuss1ng onthe act1v1ty levels of braln
1nJured neurologlcally handlcapped and hyperactlve chlldren,
suggests’ that act1v1ty levels vary 1n,response to the
demands of the 81tuatlon. Kaspar Mllllchap, Backus, Chlld,‘
and Schulman (1971),'compar1ng neurologlcally handl-
capped chlldren with normal 5 to 8 Year olds of average o
1ntelllgence, found no dlfference in actometer readings
'bln unstructured 51tuat10ns, but a 51gn!(icant dlfference.

in structured srtuatlons. Pope (1970), in a comparatiVe'

?
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i

;o study of bralnklnjured" and “normar'chlldren, d1v1ded a

. \\"'

room into quadrants and observed the chlldren in undlrected

play and whlle performlng both 51mple and dlfflcult~tasks.

“She recorded accelerometer eadouts of thelr domlnant

wrlst and ankle, movements across quadrants and types of
movement w1th1n qu%grants (locomotlon, standlng, and
~,

s1ttlng) In undlrected play she found that there were no“

i

51gn1f1cant dlfferences in total motor act1V1ty between
the braln 1njured and normal groups although the braln
'1n3ured group had both a greater number and shorter f;t

duratlon of contacts w1th toys and traversed more quadrants

' Wlth a 51mple task there was also no dlfference in total e
. R

motor act1v1ty ' The braln 1njured group dld however, L -}\3\\

manlfest 1ncreased motor act1v1ty when requlred to attempt
La dlfflcult task Furthermore, Pope . found that the -
normal" chlldren could 1nh1b1t voluntary act1v1ty (remaln
' seated) for longer perlods of time than the overactlve,‘
'fbraln 1njured chlldren. ' |
a Zrull Westman, Arthur, and R1ce (1966) contend that
'research 1nd1cates that hyperact1V1ty is an 1nab111ty to
tflnhlblt motor actlvlty in s1tuat10ns where motor
"dlnact1v1ty 1s a de51red goal | There seems to be ample
-'ﬂ}ev1dence to conflrm that overactlve chlldren do not |

A N 2

aexhlblt abnormally high levels of act1v1ty 1n all

Q.51tuatlons, but they are partlcularly actlve 1n 31tuatlons

"f.requlrlng concerted attentlon/and 1nh1b1tlon of motorlc

o
i

act1v1ty -
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»Treatment Approaches to High Act1V1ty Level

1

The four prlmary treatment approaches used by resear—f
chers and clln1c1ans attemptlng to reduce hlgh act1v1ty
levels are:. (a) medlcal 1nclud1ng pharmac01091¢al

admlnlstratlons and dlet changes, (b) env1ronmental
\

'manlpulatlons such as- speclally englneered classrooms,

(c) feedback, and (d) behaV1our management utlllzlng the “:I‘L

B @.pr1nc1ples of learnlng theory.

. Medlcal Treatments. Most medlcal treatment approaches*'

‘to hlgh act1v1ty level ‘are predlcated on the assumptlon

that -high act1v1ty level is a result of a chemlcal

1mbalance in the patlent s braln or ‘nervous system whlch

, results in thlS spec1f1c type of neurologlcal dysfunctlon o

(Valett 1974) A change in- dlet or 1ngestlon of drugs ‘

'purportedly corrects this' 1mbalance. .

Both stlmulants suchasfhﬁzepam, D--amphetamlne and

o

' methylphenldaﬁe (thalln), and tranqull;zers such as

'perphena21ne, chlorpromaz1ne, mesorlda21ne, and thlorlda21ne

;have been utlllzed to attempt to help chlldren who have

iproblems 1nvolv1ng hlgh act1v1ty levels (Jullano & Gentlle,"

- 1975) The amphetamlnes or stlmulant drugs are currently -
1n most w1despread use, although both stlmulants and

-_depressants have research flndlngs whlch both support and

,deny thelr effectlveness. The results of these studles

'often seem to. be more a functlon of the research

SN

methodologles used than actual drug effects.. Sulzbacker

(1973) 1n a rev1ew of 756 studles of the effects of



.
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ERAN .
,psychotroplc drugs on’chlldren found that 72 5% of the
_studles lacked even mlnlmal controls and dlrect behav1oural ,r
-observatlons were rarely utlllzed | | |

There is llttle ev1dence that 1n the long term
: these drugs are benef1c1al in any way.‘ In one of the few
follow-up studles 1n thlS area, WelSS, Kruger, Danlelson,

“and Elman (1975) studled three matched groups of -
."hyperactlve" chlldren \ene group on methylphenldate, one
' group belng treated w1th chlorproma21ne, and the third |
'group on no medldakéon., After 5 years, no srgnlflcant .
'ldlfferences were found 1n the emotlonal adjustment :
'dellnquency rates, WISC scores,gacademlc performance
;:(number of grades falled) or hyperactrvrty of the three o
'.‘dlfferently treated groups.l o' Leary and Pelham (1977) ‘
"agree that drug treatment of chlldren labelled hyperactlve g
‘nelther seems to correlate w1th long term academlc |
1mprovement nor wrth amelloratlon of assoc1ated socral
. Not only 1s the utlllty of these drugs 1n‘reduc1ng
x\ﬁ[act1v1ty levels of thls target populatlon questlonable,f "l
uibut s1de effects are w1despread .o Leary and Pelham (1978)
[i report that these drugs lead to a loss of appetlte,i»"
‘lvreduced growth rates, an 1ncrease 1n heart rate and
| -blood pressure, 1nsomn1a and not least of all, a Sf a
r.dependence on drugs for behav1our control Jullano and |

‘dGentlle (1975) conclude that most studles 1nd1cate that

.1~the adverse 51de effects of these drugs are greater than f*x.‘

. /.,f>-.' -



'VFfﬂartlflcal flavours and colours, has proposed a. dlet dev01d

d

Vor,equal to aky beneflclal effects they mlght have ~In o

' splte of thls, lt has been estlmated that. approx1mately 1
200 000 Amerlcan chlldren (about 2%) now. recelve amphet—.~

hhamlnes to control hyperactlve behav1our (Ayllon, Laymam;p
‘d;& Kandel 1975). Theré is no reason to belleve “that theT

PrOPortlon would\be lower in Canada.‘-' ) |

e In splte of the above flndlngs, the w1despread use, &

of - drugs to control act1V1ty level may be due to thElr

: relatlve lack of expense and ease of admlnlstratlon. As".g‘
‘well drug admlnlstratlon 1mplles that overactldaiy 1s a-: f.l

o 'blogenlc problem and helps conv1nce the adults respon51ble

.for the Chlld (as well as the Chlld hlmself) that they are'

: d01ng all they can. to help the- child and that the matter _.’

',1s essentlally out of thelr hands. :f

~e
N

3 The allegatlon that elements 1n a hyperactlve chlld s.
‘v;dlet are respon51ble for hlS hlgh act1v1ty level 1s based le

'~f on. the premlse of chemlcal 1mbalance in. the body (Ross &"f‘

.‘”fthe theory attrlbutlng hyperklneSlS to the exlstence Of

;7_ sallcylate llke compounds 1n foods and espec1all¥

‘jof these coMpounds for hlS patlents who have been dlagnosed “';fdtat
=3as hyperklnetlc. Felngold and others (Cook & WOOdhlll

*Q_'1976 Felngold 1976, 1975; Stlne, 1976) have clalmed

."w1despread success in thelr use of the "K P" dlet

j'anecdotal 1n nature or lack adequate experlmental controls

19

‘3hf Ross, 1976) Felngold (1975,_1976), the major prOpOnent of”f*f'

- :Unfortunately, these studles are, for the most part elther L



.and objectlve measures of both dependent and 1ndependent
variables,’ One well-controlled study in thls area dld
‘report posrtlve results (Rose, 1978) However, by onlystudylngv B

subjects who had been on the K-P dlet for a mlnlmum of :

o eleven months, subjects for whom the dlet was llkely

'effectlve, Rose dld not con51der a cross- sectlon of
:Korhyperactlve chlldren on the dlet and hence Jeopardlzed the )'f 5
':validlty of her results. Llpton and Wender (1977) in a
.report on the results of three well-controlled double bllnd
‘iexperlments examlnlng the relatlonshlp between hyperklnesrs
d:‘and food addltlves, conclude that "the evrdence avallablevijf'
i_.so far generally refutes Dr. Felngold s clalm that |
'fart1f1c1al food colorlngs 1n the dlet substantlally
Laggravate the behavrour of chlldren w1th learnlng _
}dlsabllltles and hyperkine51s ( 13) Whlle thlS dlet
}ffmlght proveeffect1Veforeasmallproportlon of hyperactlve
pfchlldren (,1pton Wender, 1977 Rose, 1978), there is :
':; certalnly no ev1dence to suggest that 1t 1s the panacea
'"?'that 1ts proponents clalm 1t to be (Ross s Ross,_1976) |

1( Env1ronmental manlpulatlon One approach to

:.amelloratlng hyperact1v1ty by alterlng the envrronment‘
:i(strauss & Lehtlnen, 1947), is» based on the premlse that
the overactlve Chlld 1s sufferlng from a stlmulus overload
“7}fand that reduc1ng env1ronmental Stlmull, often by us1ng |
:5;cub1cles, usxng 31mpllf1ed academic materlals and S
'f{alncreaSLng classroom structure, w1ll 1ncrease attendlng

| ";f'?e@yblour (Strauss & Lehtmen, 1947 Strauss & Kephart
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:1955); There is evrdence,.however, ‘that hyperactlve

_ chlldren do not respond to dlstractlng stlmull 51gn1f1- -
A cantly more than non-hyperactlve chlldren (Carter & Dlaz,j
'i!1971 Schulman, Kaspar, & Throne, 1965 Sykes, Douglas,‘;
fWelSS, & Mlnde, 1971 Worland North Jones, & Stern,-
h‘1973) Moreover there 1s ev1dence that chll@ren do not -
kseem to 1mprove in thelr academlc performance from the-v ‘
bvreductlon of dlstractlng Stlmull (Shores & Haubrlch 1969)
=;‘and that 1n fact they may become more attentlve and less
'actlve when exposed to multlple and varlous sensory |
'stlmulzd (Gardner, Cromwell, & Froshee, 1969).1.

It has also been suggested that chlldren who are not

';;prov1ded Wlth suff1c1ent outlets for normal phy51cal

'-Jact1v1ty (apartment bound or. telev151on addlcted) may

- ;manlfest hlgh act1v1ty levels (McNamara, 1972) However, -

ki}there has been llttle emplrlcal ev1dence as to the verac1ty

\i'lof thlS hypothe51s or efflcacy of prOV1d1ng these ;"

'ffff outlets (Ross & Ross, 1976)

Feedback Feedback has been deflned as the mechanlsm

'J_by whlch a machlne, dev1ce, or organlsm recelves 1nformatlon,f;

73}("about the nature and/or effects of 1ts output or behaV1ourA*'

“b?f(Solomon & R0senberg,(1964) Feedback 1s C0n081ved0f as. “part‘_ff;

1*rspof a homeostatlc process, the feedback 1s utlllzed to

",determlne whether a course of actlon 1s the correct one,_.;'

r‘f'or whether some alteratlon 1s necessary to make 1t correct"“

(Solomon & Rosenberg, 1964, p. 197)

. \\
. s

LN
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The beneflts that accrue from prov1d1ng a learner wrth
knowledge of results or feedback concernlng hls perfor-
I‘mance has been attrlbuted dependlng on the theoretlcal
worlentatlon of the wrlter, to the relnforcement motlva- e
‘tlonal or cognltlve effects of the feedback Nevertheless,
-~;that feedback fac1lltates learnlng, as well as enables'd 5 _%;'
flperformance of prev1ously learned behav1our, 1s a w1dely
accepted prop051tlon (Bllodeau & Bllodeau, 1969 Fltts,;
}1964 Hall, 1943, Sklnner, 1938) | .

Mowrer (1960) and Bllodeau and Bllodeau (1969) o
‘jdlstanUlSh between two types of feedback that can affect
]:tthe motor performance of ‘an 1nd1vmdual The flrst type of
'feedback.ls from the 1nd1v1dual s own- receptors (prOprlocep-u
'tlve or orlglnatlng from the sense organs) and occurs~ B
;durlng the executlon of a task or act The second type of
'ffeedback has 1ts orlgln ln the env1ronment and occurs once .

_l_the act or task has been completed The effectlveness of

"the flrst type can be demonstrated by obserV1ng that o

: HTtﬁpeOple who suffer from tabes dorsalls (lnvolV1ng a loss of

'Jf}fsensory feedback from one s legs) are unable to walk

‘a*(Logan, 1970) or by observ1ng that those w1th profound

wf:fhearlng loss have dlfflculty speaklng clearly‘. Thls flrSt slj
’ff?type of feedback 1nvolves the 1nd1v1dual 1n an’ almost :

: ifcontlnual self-correctlng process Wthh enables hlm to

'i~fexecute varlous motor tasks already 1n hlS repert01re

'fi(Mowrer, 1960).5vjf7' |



The second type of feedback becomes more 1mportant

T'when the feedback cues from the 1nd1V1dual S own receptors

‘ prov1de 1nsufflclent 1nformat10n to permlt adequate self-

x correctlng of'the response.. Thls type of feedback would

Y

_occur 1n the process of learnlng a new Sklll or when the'

71nd1v1dual S 1nternal feedback mechanlsms are elther i x

somehow 1ncapac1tated or 1nherently not sensltlve enough .

v —_—

j.ﬂto the type of 1nformatlon needed It is. thlS sec0nd type

g of feedback that prOVlded by the env;ronment that 1s of -

'g~concern 1n thls paper. f

g St .
- - . B

Researchers have been unanlmous 1n concludlng that

v: regardless of the types of learnlng or type of subject

",P_anOlVEd a pos1t1ve llnear relatlonshlp ex1sts between e

@rate of Sklll acqulsltlon and frequency of 1nformat10n

=

'Afeedback (Battlg, VOSS: & Brogden, 1955 Bourne, Guy, &~71'

'Wadsworth 1967 Bourne & Pendleton, 1958 Lev1ne, 1966

“‘F“poulton, 1957)

Rafl (1962) successfully used 1mmed1ate feedback to jf'

’f.help a’ woman control a severe foot tapplng tlc._iThel'ﬁ

f”;{feedback con51sted of a buzzer whlch was trlggered by

J‘fspasmodlc foot movement Plneda, Barlow, and Turner ‘

xV'ff(1971) successfully utlllzed a feedback procedure to reduce

'75Yfa patlent's 1nord1nately hlgh rate of speech frOm 200 words

'19per mlnute to 130 words per mlnute.p They conducted

o creadlng trlals where above*crlterlon speech rate resulted

'Qfln a whlte llght belng flashed whlle a speech rate at or

L)
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k“fii(1977) found that w1th educable mentally retarded chlldren,;. R

'“uf(feedback resulted 1n no s1gn1flcant change in actrvrty

~. .

(hpatlent was able to reduce the frequency of these movements 'ff,'—

n7cboth audltory (buzzer) and v1sual (llght) feedback

?Vresulted 1n 1mproved stabllometrlc performance,‘whlle no }qu

T~

ST Another cllnlcal appllcatlon of feedback procedures

[
24
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-

1n controlllng problematlc behav1our ‘was demonstrated by

vLeltenberg, Agras, Thompson, and erght (1968) w1th a

uclaustrophoblc patlent The patlent was elther allowed to

htlme the perlod durlng whlch she felt comfortable in an

;enclosed space (feedback se551ons) or was told the stop

ﬁfound that the feedback sessrons resulted in more

:ﬁfflevel

’

watch was: unavallable (no feedback se551ons) Leltenberg ot al

‘1mprovement (more tlme spent in the closed room) than the

'se551ons whlch lacked feedbask

Bernhardt Hersen, and Barlow (1972) compared the

(3'effects of 1nstructlons versus feedback in . controlllng
:4_fthe spasmodlc head movement of a man sufferlng from ,

) severe spasmodlc tortlcollls.- These researchers found that

durlng trlals where a llght was flashed whenever the L

}'lpatlent exhlblted the characterlstlc head movement the

'hf51gn1f1cantly., On the other hand, 1nstructlons to reduce
‘:ffthese movements had no srgnlflcant effect on thelr
'”*.ffrequency.- In the only avallable study concernlng the f[fsﬁ“

nfffutlllty of feedback 1n controlllng act1v1ty level Horgan jf;“"
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Leltenberg et al (1968) 1n a study 31mllar to the

"one they conducted W1th the claustrophoblc patlent (above)

*'allowed a patlent w1th a severe knife phobla to monltor

the tlme that she could comfortably look at an ordlnary
}kltchen knlfe.- As 1n the prevlous experlment thls tlmlng

‘procedure seemed to enable the subject to 1ncrease the

"-, tlme c0mfortably spent exposed to the knlfe,twhlle w1th

:the ‘removal of the tlmer progress was retarded ; Wlth thls‘

study, Leltenberg et al.found that nelther addlng nor
.'t:remov1ng contlngent pralse affected the progress that the
uhSUbJeCt was. maklng.»rf-f;- 1‘;' RS _,p.'f'_ R
‘_ Salzberg, Wheeler, Devon, and Hopklns (1971) ',{
-k.attempted to evaluate the relatlve effects of feedback and

'relnforcement upon the accuracy of letter formatlon w1th

"effectlve. Only when feedback

w1th access to play dld

:1seno3doubt7that relnforcement can be an';lf,f
ool 1n behav1our change programmes (Kazdln,-
: —Azaroff, & Mayer, 1977) Not only does

vQJrelnforc'ment prov1de 1ncent1ve for spec1f1c behav1our

7-,ffchange, but 1t performs a: valuable feedback functlon by

',‘ldentlleng the behaviour that 1s to be changed and by

*‘fﬁfnotlfylng the subject that he has elther been successful

»j‘f7or unsuccessful 1n approprlately alterlng the target

fbehav1our.' However, when relnforcement programmes are

25
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“establlshed 1n a natural env1ronment _the relnforcement of
h”necess1ty, 1s usually admlnlstered some tlme after the fn
approprlate behav1our has been emltted As a result the
subject mlght have dlfflculty 1dent1fy1ng the prec;se_ g,7'
‘ffeatures of hls behav1our that he 1s belng requlred to
:change or- 1dent1fy1ng exactly when he has been successful _
:;1n changlng these target features. The numerousvf o
'1nterven1ng Sglmull prOV1ded by the env1ronment and the
blntervenlng behav1ours emltted by the subject between ‘the:
ljtlme that the target behav1our was emltted and the
:frelnforcement admlnlstered mlght make the assoc1atloni
= ;hbetween the target behav1our and the relnforcement .
”hdlfflculty to 1dent1fy ~”)a5-: h,’b;i5l".'t, f\ 5
o "Agras, Barlow, Chapln, Abel, .and Leltenberg k1974)
l.attempted to compare the utlllty of relnforcement alone o

R .w1th a_programme 1nvolv1ng relnforcement and feedback

V_-w1th a. subJect sufferlng frOm anorex1a nervosa (exten51ve;;:'
“E{lself-lnduced welght loss) They found that maklng

f;priV1leges contlngent upon welght galn dld not result 1n:3d

_welght galn, whlle prov1d1ng 1nformatlon concernlng number_ﬂfﬂfk

"f;of calorles consumed number of mouthfuls eaten and welghtt{fgf”‘

"flgalned “in addltlon to the contlngent relnforcement dld

‘f_result 1n 1ncreased calorlc 1ntake as well as welght galn.fa'”'ni‘"

'1l7Agras et al. concluded that “knowledge of results\;l}7};ﬁifﬁJ

s required for relnforcementqfo be max1mally effectlve“'tjﬁﬂ.[fiv

(p., 285) e



7fq;behaV1our lS relnforced When the 1ncompat1ble behav1our

‘77;3(1971) has been one of the approaches taken to the

4'fotreatment of chlldren Wlth hlgh act1v1ty levels.;iv”"S>”

Behav1our management Behav1oural approaches to the
Ke3

,‘modlflcatlon of hlgh act1v1ty levels or any other problema— i

'fth behav1ours presumes that behav10ur is “an observable
phenomenon whlch can be studled and coqtrolled w1thout

regard to 1ts etlology or hypothetlcal perceptlve,w_-Vf'}

-affectlve, or cognltlve processes or states. Behav1our«g -

: management 1nvolves the "appllcatlon of ¢he results of

;Jlearnlng theory and experlmental psychology to the |
":of alterlng maladaptlve behav10ur" (Ullman & Krasner,”

| i1965) ' The focus 1s Qn operant COndlthnlng whereby
L °

target behav1ours are controlled by thelr consequences. “;’

,The frequency ofoccurrenceci behaV1ours may be 1ncreased

'fOn the other hand the frequency ofoccurrencetof behav1ours. S

Trmay be decreased when followed by an avers1ve event (a ;_y_ﬁ

7pun1sher), when a relnforcer that 1s presently malntalnlng

ra

i

blem

- gby maklng relnforcers contlngent upon therroccurrence.f.v-‘7

Tis relnforced, 1tsoccurrence1ncreases and the frequency

‘Tf'the target behav1our 1s removed or when an 1nCOmpat1ble 9”t'fﬁ

o of0ccurrencecf the target behav1our thereby decreases.grq::fﬂga.sv

;Appllcatlon of these behav1our management prlnC1ples}*;f:?&"{*df?';'

dn-fand technlques and~der1vat1ves of them as outllned and

fifexempllfled by Bandura (1969), Kazdln (1977), and Krasner

';ff By far the most frequently used behav1our management
’bfapproach to reduc1ng hlgh act1v1ty levels and related



~ment he was able to 1mprove all three components of

\ .
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behaviour problems has been that' of reinforcing lncompatible
behaviours. Researchers have attempted to increase:

(a) attendln¢ behav1our, (b) in-seat behav1our, and

(c) academic performance, both because these activlties

seem tO‘be,incompatible with high activity levels and

because these are desirableAbehaviours within’the

~classroom settlng and dlfflcultles in these areas are some

of the most frequently 1dentif1ed correlates of overactlve

'behaV1our.

In a study des1gned to amellorate the attentlon
problems of eight 1nst1tut10nallzed, retarded hyperactive
chlldren, Alablso (1975) 1dent1f1ed and attempted to

1ncrease the frequency of occurrence of three components :

tof attention:. span, focus, and selectlve attentlon.~ He -

operatlonally defined span as ti ’ﬁtpent in seat, focus

Ias the frequency of correct .responses to a hand-eye

coordinatlon task and selectlve attentlon as the number

of correct responses to a two—stage stlmulus dlscrlmlnatlon

-

task. - He found that by us1ng tokens and - soc1al relnforce- R
attendlng behav1our of these subjects and - furthermore, that

these behav1our changes generallzed to the classroom

v

setting, ".\ v o

Allen, Henke, Harrls, Baer, and Reynolds 1§6@ , in
their 1nvestlgatlon of a 4%- year old boy with a severely
llmlted attention span, concluded that teachers making

use of systematic and 1mmed1ate social relnforcers could



shape and maintain attending‘behaviours. In another‘
successful attempt toiincrease attention span, Quay,
Sprague, Warry,.and McQueen (19675 had an observer flash a
llght mounted on a chlld's desk for every ten second ,-
interval durlng whlch the Chlld looked at the teacher
durlng a teaching seSslon. Tne Culld subsequently
received candy and pralse for each flash that he had
earned. ) |

While the above studles seem to demonstrate the
efflcacy of 1ncrea51ng attendlng behaviours w1th the use-
.of behav1our management technlques, 51nce they did not
‘measure act1V1ty levels, one cannot - be certaln that the
.assumptlon that an 1ncrease of attendlng behav1ours
: necessarlly 1nvolves a decrease in act1v1ty level is .
ivalld Furthermore, these programmes would be dlfflcult j
and/or expen51ve to 1mplement in a classroom settlng. ”
Alablso 's (1975) approach requlres that the Chlld ‘be "
removed frOm the claserOm and tralned- ‘a procedure that
is costly both ‘in terms of tlme and personnel Both |
,Allen et al 's (1967) and Quay et al. s (1967) procedures
}requlre an observer to record the behav1ours ‘and 31gnal
the Chlld or teacher when&the Chlld meets the crlterlon :
*ﬁfor relnforcement _ These, too, are expen51ve treatment
f'alternatlves ,and could also ‘be dlsruptlve for others 1n,‘

the class.

There is a substantlal body of. llterature that
-

indicates that it is’ fea51ble»to shape‘and increase in-seat

4
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behaviour of overactlve chlldren with " the use of behav1our
management technlques. Pihl (1967) attempted to use
behavicur management techniques Wlth two overactlve
boys for whom drug therapy had prev1ously exacerbated
their overactlv;Lty. He was able to condltlon these subjects _
sto‘remain'seated'for' 454minute periodS"by dispensing'
p01nts (exchangeable for candy), for every 25 seconds
that they - remalned seated | ‘ o
In an attempt to increase s1tt1ng with an overactlve,

mentally retarded boy in a remedlal preschool Twardosz and
>SOJwa] (1972), u51ng prompting and tokens (exchangeable |
for trlnkets) were able to increase his rate of 1n—seat L
behav1our from almost nonex1stent to over 40%. of the
observatlon perlod Patterson, James, Whlttler, and
i erght (1965) were able to 1ncrease 51tt1ng of an over-'
active child to- 20—m1nute 1ntervals flrst 1n a laboratory
,and thén in the classroom by us1ng a buzzer followed ‘up
by candy for- every ten second‘lnterval that ‘the" chlld' t,'
‘remalned seated In a s1mllar study, Patterson (1965L
u51ng a llght as a s1gnal and follow1ng 1t up with candy ;
for the overactlve Chlld 1n the lab as well as candy for
‘the chlld s entlre class, found that soc1al relnforcement S
.~from peers is also a powerful tool for 1ncreas1ng 1n-seat :
a.behav1ours in chlldren. ‘ Patterson duinote however, that

,there was no. concommltant increase 1n academlc performance. _\~p

The research concerned w1th the use of behav1our

management technlques to’ reduce out-of-seat behav1our,A
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seems to 1ndlcate that thls 1s‘an effectlve treatment '

mode. However, whlle in=- seat DehaV1our 1s certalnly

1ncompat1ble with most gross motor act1v1ty, no measures‘”
A were taken to ascertaln whether or not reductlon of out- of seat
) behaV1our corresponds w1th reductlon of in=- seat movement
of the extremltles and/or the" type of movement of the
torso 1nvolved in in-seat "fldgetlng"

Edelson and Sprague (1974) attempted to control the'

' act1v1ty level, as measured by StabllOmetrlC cushlons,

of retarded overactlve chlldren, by rewardlng elther ;
1ncreases or decreases in” act1V1ty levels. They concluded
that thelr procedure is very effect1Ve in- c0ntrolllng |
\act1V1ty levels of thls populatlon. Thls method of» a
measurlng act1v1ty, however, as preV1ously dlscussed
' only renders an index of 1n-seat fldgetlng., Once the .

“ Chlld leaves the chalr there 1sru>recordcn?hls/herxnovement
The llmltatlons of the stablllmetrlc cushlons llmlt the
generallzablllty of these results and the utlllty of thls'
method of modlfylng act1v1ty levels 1n a natural settlng.”

'f Ayllon,kLayman, and Kandel (1975) examlned the
| relatlve effects of behav1our management programmes versus.’A
psychotrOplc drugs (thalln)’on hyperact1v1ty and academlc
performance.; They found that dlspen51ng tokens for u |
difflmprovement 1n academlc performance was as effectlve as‘
the drug treatment for decreasrng behav1ours labelled as -

hyperactlve. However, the students' math and readlng

scores 1ncreased from 12% under the drug treatment



Programme to 85% correct under the behavrour management
"programme It is also 1nterest1ng to’ note that when these
}chlldren were 1n1t1ally taken off thelr drugs, thelr level
‘:of act1V1tyv1ncreased as dld thelr academlc performance.vw
';Pelham (1976) s1mllarly noted in hlS research that when
‘stlmulant drugs were w1thdrawn and a behav1our management
programme 1nst1tuted the chlldren s school performance
‘1mproved substantlally.‘k R | | !
The llterature seemsvto 1nd1cate that behav1our

‘ management technlques are a very v1able means of helplng
chlldren who have hlgh act1v1ty levels and consequent :
'school related. problems to control thelr own. behavrour. o }
tHowever, w1th most of . the research clted 1nvolV1ng behav1our
”management of both out—of-seat and attendlng behav1ours,‘
the monltorlng of the target behavrours 1s a-tlme o
consumlng task whlch, 1n the majorlty of cases 01ted
| would requlre an external observer, an expen51ve and often

t

-obtru31ve means of monltorlng behav1our.



CHAPTER III .

STATEMENT OFZTHE PROBLEM

.It is ev1dent frOm the precedlng llterature revrew
~that overact1v1ty in chlldren is a w1despread phenomenon i
:'that affects not only the involved child but hls/her peers
and that teachers have dlfflculty deallng w1th thlS problem
| behaV1our 1n the classroom. Furthermore, overact1v1ty
1nfluences the 1nvolved chlld 'S academlc achlevement as well
as hls/her soc1al.ad]ustment 'The llterature also 1nd1cates i
that a rellable,_easy to use and unobtrus1ve means of |

v measurlng act1v1ty level 1s needed Thls type of dev1ce

‘would “be of use as a dlagnostlc 1nstrument to assess the

Lefflcacy of treatment approaches and to provrde addltlonal

‘»irlnformatlon as to the nature and correlates of overact1v1ty.‘

’Flnally, research must. be carrled out to see whether or ,‘}ff
»ynot act1v1ty levels of overact1Ve chlldren, as deflned and
- monltored by such a dev1ce, can be reduced by means of 2’

jbehav1our management technlques augmented by 1mmed1ate

- ylnformatlon feedback The study described in the follow1ng,;[f¢l

' 1chapters represents thls wrlter s attempt to develop and

”-,valldate the use of a prototype act1V1ty monltor and

feedback system to be used 1n conjunctlon w1th behav1our
, ///

"g'management technlques to reduce overactlve behavour 1n ;.u"

‘ 'the classroom.

33
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The two geheral hypOtheses'that‘are to be tested by

~-‘this study are: (1) A’ rellable and unobtrusive act1v1ty

vmonltor and feedback dev1ce that can be eas1ly utilized. 1n
a classroom setting can be developed, and (2) act1v1ty
levels of overactlve chlldren can be reduced by means of

p051t1ve relnforcement and 1mmed1ate 1nformatlon feedback

"'More spec1f1c hypotheses w1ll be stated later 1n relatlon

"to the sp901f1c dev;ce and treatment procedures employed
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CHAPTER IV

" METHOD -

.Research Instrume’nt '

The act1v1ty monltor developed for thlS research was’

' 1ntended to overcome some of the llmltatlons that were endemlc to

ex:.stlng methods of measurlng act1V1ty levels. It was desrgned

3 b
to be small llghtwelght relatlvely unobtru31ve, self—'

contalned comfortable to wear , easy to use and a rellable

.jmeasure of overactlve behavmur 1n the classroom It was also ,

de51gned to 1ncorporate a dlrect audltory feedback deV1ce to L
& | ow, )
1nform each subject prec1sely when s/he is belng act:.ve. It was

1ntended that ‘a. teacher be able to eas:Lly make usé of . the o

3

'. dev1ce w1th an overactlve chJ.ld w1th1n a classroom settlng

. ‘w1th a mlnlmum amount of. dlsruptlon or out51de help. .

The dev1ce des:Lgned to meet these and more precxse spec1f1- -

catlons descr 1bed below was developed by Dr.» Patrlck Hardlng of

/

-:"The Unlver51ty of Alberta Department Of Electrlcal

"-’_.Englneerlng in consultatlon wrth thls wrlter.z ':The'"

"_.'dev1ce :Ltself consmts of flve mercury contact sw1tches |
whlch feed 1nto a readout panel Each SWltCh cons 1sts of two e
'__'_v'_w1res and a pool of mercury enclosed 1n a glass tube. ’I‘he w1res'f'.‘f
:r_f.i_are connected by contact Wlth the mercury pool and dlsconnected |
fby loss of contact Thls pool of mercury is moved back and forth;-',‘ L

' 1n the tube by alterlng the positlon of the tube (sw1tch)

The sw1tches are placed two at rlght angles to one another

.

L éat each er.st and one 1n a horlzontal p051t10n at the upper back i'f o



of.the child.' The switches are connected to-the readout
panel by w1res enclose‘d m.lthln the llnlng of the sleeves of a
_shlrt worn by the Chlld Output from -each body p051tlon is
'.1ndependentlyrecordedand1ndependentreadout1s6hsplayed

The readout panel of the- monltor f1ts 1nto a cotton

pouchsewn(mrto the mld back of the Shlrt The~sh1rt whens’d

, - |
vln use, can be worn over a cotton t shlrt The pouch is

_fastened Wlth velcro strlps to allow easy access. ,The_g

NE

\ p051t10ns of the mercury sw1tches are also fastened to the

Id

»

.shlrt w1th velcro strlps to- permlt the experlmenter to

- ad]ust the sw1tches to varlous p051tlons to correspond w1th

“_what the experlmenter has deflned as an act1v1ty

The mercury sw1tches make contact each tlme thelr

36

vertlcal orlentatlon is altered,'ln the present study by more-

: than 12°~' Mercury sw1tches sen51t1ve to 59, 12°, and 200
angle changes are avallable., The 12°_angle was chosen after'

flwatchlng the target chfldren in thelr classrooms and
"observ1ng that movements that 1nvolved more than a 12°A [

'~;fchange Ain orlentatlon become notlceable and problematlc

:when engaged 1n at h1gh frequenc1es. The rlght angle place-y

' ment of two such sw1tches helps ensure that movement 1n more“‘f

’thanonedlrectlonw1llbenwnltored Durlngpllottestlng,lt e
:_was conflrmed that most movements of the torso and arms ;
'ffjflncludlng both flne and gross motor act1v1ty, were

fgreglstered by thlS method of placement of the sw1tches."5f:”5‘

Each contact closure by each SW1tch~tr1ggers an

fselectronlc c1rcu1t wthh deactlvates the sw1tch for one



L of a standard trans1stor radlo type earphone each tlme

Asecond.' ‘The sw1tch is deactlvated in thlS way so as to
‘llmlt activity overestlmates that -occur as a result of

mercury bounce.. Furthermore, deactlvatlng the sw1tches for

'each body movement at a pa\tlcular pOSlthn even though

both mercury sw1tches at a body p051t10n mlght have had

'thelr vertlcal orlentatlon altered by more than 12° tThe
h electronlc c1rcu1t feeds the 1nformatlon into a counter.

~The output of each counter is. then dlsplayed by LED s
sh(llght emlttlng dlodes) when a. prescrlbed comblnatlon of

"Arocker sw1tches on the readout panel 1s depressed

ThlS devrce was also de51gned SO that ak second 1000

- hertz tone would be provlded prlvately to the subject by means ,°

ot f

7 elther the non-domlnant arm or the torso reglstered a movement

- one second ensures that only one act1v1ty is reglstered for

s
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S ACthlty of the domlnant arm d1d not trlgger feedback SO that ,. E o

SR necessary task—relatedxbehakurs 3 such as wr 1t1ng or: rals 1ng

h the hand to ask or answer questlons would not be - affected

?

;gram of thlS dev1ce, see Appendlx I

ThlS act1v1ty monltor does not requlre an observer

7fclassroom.u The classroom teacher can ea51ly be taught to

'h”ffrom the dev1ce can be found 1n Appendlx II f“?f7“

e

;yjand so does not 1mpede the Chlld 1n any way w1th1n the‘_'" e

' record the readout at the end of each se551on.f Dlrectlons

‘”‘For a more technlcal descrlptlon as well as c1rcu1t dla- o

Lo _to be present 1n the classroom, 1s entlrely self—contalned,.ff_

'
e

L --,v;,,*“swa;fﬁ
‘;r;that teachers were glven for recordlng act1v1ty levelsz;n“ o o
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' Any rellablllty flgures obtalned for thlS deV1ce
bwould only: represent the rellablllty of the dev1ce as lt
was set up for and under the condltlons of/that rella— |
.’{blllty study. The monltor S flrlng 1s dependent on a

'number of varlables which can be adjusted to measure the
_:type of movement that is. of partlcular concern in. each
Lcase. To begln with, mercury sw1tches are:;vallable whlch
‘trlgger electrlcal response at- varlous angle changes. 'itt
jls poss1ble, by alterlng mercury swrtches, to make the

v

_devrce sen51tlve to elther more or. less gross act1v1t1es.

Furthermore, the placement of the'mercury sw1tches both
'Vidon thelr own and 1n relatlon to one another when they are
.fset 1n tandem, dlctates the type of movements to whlch
b“'éthey W1ll respond. For example, plac1ng a sw1tch in- the‘}
nvertlcal posf@ion so that the mercury is elther on the

’”»top or bottom of 1ts tube when the subject is at rest ( Cj)

,;flwlll requlreéagreater magnltude of movement to trlgger the‘f:

_idev1ce than plac1ng 1t s0 that 1t is 1n an almost horlzontal

"Vp051t10n when the subject 1s at rest (c;;p:) - For each

'igdsubject pllot testlng must be carrled out to ensure thatj

jthe devrce 1s measurlng the type of movements that are

';‘},seen as belng problematlc for that chlld ' The settlngs

f;may remaln standardlzed for any group of chlldren engaged's;ﬁjv‘p

fln 51mllar types of gﬁoblematlc act1v1t1es.' Whlle these -i-'m

'.ji;varlables 1ncrease the functlonal flexlblllty of the

| :fdev1ce, they render 1ts standardlzatlon very dlfflcult
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; n 4
‘ actlvltyAc§

- monitor “tha:
. those of the mdnltor because they mlSS many movements that

was hldden bw

39
Interjudge rellablllty was chosen as an approprlate
rellablllty measure for thlS dev1ce.a This rellablllty test

ylelded an; %kf the extent to whlch the monltor s

u}spondeito;ndependentobservers measures,.

.}r'theexperlmentalsubjectsengaged:uia

‘standi et ¢ V1t1es. Anrndependentneasure ‘of  inter-

: c1ded to use an ordlnal (ranklng) Statlstlc

an 1nterval statlstlc (for example, Spearman s

rather7£ﬁi
reliabillt? oeff1c1ent) because of the systematlc
difference 'perceptlon between the human judges and the

nvarlably resulted in human 1udges under-.,

5.'estimates. T e . human judges' counts were. con51stently below

oy .

the dev1ce wa

le to detect when (1) the target body part f
“he rest of the Chlld s body,_(z) the target

body part was hldden by an object 1n the room, or-(3) When:7
the Chlld stepped out of the camera s range. Whlle these
handlcaps of the human judges argue that the monltor would

be more llkely to prov1de a more accurate count of actual

frequenc1es of act1v1ty, they would have also resulted 1n j rfb

”1a a very low tradltlonally-calculated rellablllty coeff1c1ent

In order to measure 1nter3udge rellablllty,'each Chlld

was v1deotaped wearlng the act1V1ty monltor (mlnus the

.“f feedback apparatus) whlle engaglng 1n act1v1t1es that were

*_;'representatlve of classroom act1v1t1es ranglng from free

B 4
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' The v1deotap1ng took place 1n a small plaerOm equlpped

40

V-play to oral readlng and worklng at classroom workbooks.

" with a’ small table and chairs, a varlety of toys ‘and a

'teacher.'~0n;”

: selectlon of classroom materlals prOV1ded by each Chlld s

: 1
the target Chlld and the experlmenter were
I

‘in the room durlng the v1deotap1ng the camera - was remotely
,operated At the beglnnl g of each subject s rellablllty :
"-_testlng sess1ons,_the aCthlty monltor was demonstrated to4

_ythe Chlld He was. to&d that the Shlrt was: 1ntended to

: l

:measure how much chlldren move around and that the experl— B
"menter needed the Chlld s help to see 1f 1t really worked

\properly The Chlld was then told that he would be asked

to engage in a serles of act1v1t1es, each for a few mlnutes, :

.\\

fand that at the end of each act1v1ty the experlmenter would

Y

, read the numbers from the pouch at the back of hls shlrt

!v,was asked to engage in,

< o
:iThere was, then, both a: v1deotape recordlng and an: actrvrty ,vj

monltor readout for each of the act1v1t1es that each Chlld

N

Three judges (Educatlonal Psychology graduate students r’w

thralned 1n observatlonal skllls) 1ndependently v1ewed the

:f§v1deo performance of each Chlld ‘and couhted the number of

‘-tlmes the Chlld moved elther forearm and hlS torso ﬂ»

fswltches) The Judges therefore watched each fllm Cllp |

*(correspondlng to the three p081t10ns of the mercury

1

[ I

lx'three tlmes to allow separate add relatlvely accurate (/‘hu'7y”

*.;;fcountlng., A movement was

|
I

deflned for the judges as any

sjhychange 1n p051t10n or attltude of the target body part
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, . . “'e
of greater than or equal to 12° in ‘any dlrectlon., At the _:'
-beglnnlng of the rellab;llty study the experlmenter and

’each of the judges 1nd1v1dually rev1ewed a v1deotaped T,H’_~‘“; v

1“-_585810n and achleved consensus as to what c0nst1tuted .

lban occurrence of a target behav1our.~ '1”:,' e ,~f_'=‘-’§”‘}
In order to assess the degree of . agreementvamongst;d»h =
h'the Judges and the monltor thelr act1v1ty counts were ‘

rfranked The segment‘of fllm where a judge reported thegh'*'
t.hlghest act1v1ty counts was ranked #1 for that Judge and;
'gso on.s The ranklngs of each judge and the monltor were-a
;then compared w1th one another | |
'"v Kendall s coeff1c1ent of concordance (W) (Ferguson,f"l‘"%
f 1971) was chosen to compare ranklngs as 1t was con51deredﬁ'
t;»to be - approprlate as a:"measure of the relatlonshlp ey

"among several ranklngs of N obJects or 1nd1v1duals

',(Slegel 1956, p 229) and so approprlate for thlS data

;Slegel also clalms that Kendall s coefflclent of concor-7fﬁﬁf
jidance 1s partlcularly useful as a measure of 1nter]udge

‘dﬁrellablllty Because 1t was expected that some relatlon-f:'fgf“f»f“

t,fg;shlp between the judges .dfmonltor s asses@ments of

A':r‘vdl’j :
.

"{fu;act1v1ty levels would be fOund ‘an- attempt was made to

L e -,~*>
'»?}gthe ranklngs of the three Judges and the monltor or E

jfjdlsprove the null hypothe51s of no relatlonshlp between

o -';jvamong the Judges alone- e o T e




Ifdthere was perfect agreement.anOng judges' (or
judges' and monitor's) ranklngs, W would equal 1. Maximum
ldisagreement would be refledted by a Wof O ‘Therefore,
the closer W was to 1, the more llkely it would be that
the judges and monitor were applylng 51mllar criteria in
rkjudglng the act1v1ty levels of the chlldren and the greater
thev1nterjudgesrellabllrty %f the monitor would be. It
-shOuld be noted that W is not a standard reliability
coefficient and cannot be 1nterpreted u51ng those standards.
To test the 51gn1f1cance of the coeff1c1ent of concordance 5
'for N > 7 (as is’ the case in the present study) - a X 2 test
was applled | | |

The above descrlbed rellablllty test was conducted
over elght activities for subjects 1 and 2, and over ten
't act1v1t1es for subject 3. The data was flrst analyzed
maklng comparlsons among the ratlngs of the three. judges
and the monltor, and then among only the three human
Judges to see 1f there was more or .less agreement among
the judges when’the monitor's ratings were not‘included o

The coeff1c1ents of concordance (W), the xz's obtarned from
this data and thelr levels of 51gn1f1cance can be seen in
Tables 1 and 2. |

From thls data, the null hypothes1s of no relatlon-
’Shlé among the ranklngs of the Judges and the" monltor can
be rejectedAW1th a -high degree of confidencejr In Lo case

was there a signlflcant (p > .05) dlfference amonthhe

" rankings of the three judges or three judges and t

‘,
A o

A $
S b
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Table 1

e
£

Summary of Interjudge Reliébility Data

With Three Judges and Activity Monditor

Subject' | Coefficient
and. of o : ,
Monitor : Concordance - ‘ Probability -
» Placemen‘t D.F, (W) x? Leve;l“
ﬁg;iicir; 7 848 23.jsb p < .01
ig?geﬁm1 7 | | 792 22.16(‘7». P < .01
>$gfg§°t v 7  ;';41 204750  B E'% 201
gggggciri' 7% Laas 24761 "B é‘.oe1
'igggéggm? 7 .685..  .19.167: R < .01
gﬁfiﬁcfz ‘;? 2875 24,510 "E'<'{PP+
§§§g§°;;;,,' s e | 2§;§3bf B < .001’
§§§23§§m3 o . .882 _31§767 ',‘B <,;oo1
?gfg§°t 3 ~Mé#it6r ipppgrativg" '\
D ‘ ;D

43
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Table 2

Summary of Intefjudge Reliabilitvaata"

" With Three Judges (Without Activity Monitor)

Sﬁbjeét' Coefficient
-and of .
Monitor Concordance Probability .
‘Placement ' D.F, (W) x? Level
WAL 0 en sl peor
- Eg?ge§§m1 E 857 Jé.ooo'ji-:»§‘< }05
7§g§g§°? L 937 19,657 BA§'~OT 
‘Eggﬂicgri | I .944 '{9.859, R < .01
~§2?2e§§m2 '“7ﬁ“ '.672 14.111 p < .05
.gg?ggct 2 7 | 891 {%18;733 ; ug < .01
| §§§g§°§fg‘ ‘19_ ._£,;936 _ _25.i05" B < .01
: §g§2¢§§m3’ T 25.615 ”iE;%~E°1L
 §§$§§¢t>35v»» iQMOﬁitoriinopéy;tng;
4
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device, In,ten cases x was 51gn1f1cant w1th p'< .01

o

‘and in four cases, p < .001 ] Furthermore, the x?

and therefore the confldence intervals were hlgher when the'
monltor was' included as a judge than when it was not It
can thereforelxaconcluded that thls actlvity monltor as d
it was set up for these chlldren and for use W1th the

types of act1v1t1es ‘that were engaged in by the chlldren

for purposes of thls»rellablllty check 1s_a-rellable

instrument for monitoring- activity levels,

Treatment Procedure

ThekmhaV1ournmnagementprocedureutlllzed;uuthlsstudywas
' dlfferentlal relnforcementcﬁflow levels of response (DRL)
(Sulzer-Azaroff & Mayer,v1977) Thls approach is -
partlcularly approprlate when there 1s a behav1our that One

: W1shes to reduce 1n frequency but not ellmlnate. It is a _'ff“

o

"non-aver51ve procedure for reduc1ng 1nappropr1ate

- behav1our.f In rewardlng somethlng less than complete
"cessatlon of the behavrour the procedure 1nforms the~
.‘subject that he can. engage in that behav1our, but 1n '

;moderatlon. To attempt to ellmlnate all activity in a

- classroom, is llkely 1mposs1ble and obv1ously 1nadv1sable

‘as’ some act1v1ty is certalnly functlonal Wlth DRL, .
relnforcement 1s prov1ded “when the number of responses

'b'(n) in a speleled perlod of tlme is less than or equal

e al

to a»prescrlbed llmlt" (Deltz &~Repp; 1973).

The'DRL procedure‘has been'shOWn to be effectlve 1n
IR B - ' ‘ v EE
reducing talking~out behaviour in TMR children (Dietz & o



- )

| Repp,-1973), in reduc1ng talklng out of an eleven year old
boy ‘and 1n reduc1ng out—of-seat behav1our of a twelve year
-0ld girl (Dletz & Repp, 1974) | | |
In the present study, succe551vely lower rates of :
.act1v1ty were relnforced Because acceptable classroom :*
behav1our 1ncludes wrltlng (1nvolv1ng domlnant hand N
movement) as well as hand ra1s1ng to ask and answer
questlons, 1t was de01ded that movement of theédomlnant
arm would. merely be monltored w1th no attempt belnd made to
'modlfy 1t CIt was: belleved that because of the functlonal
1ndependence of the two arms, 1t would be p0551ble to A
modlfy the act1V1ty level of one- arm 1ndependent -of the
other.' | | | : |
In addltlon to employlng relnforcement to: reduce
act1v1ty level the subject also recelved dlrect audltory
feedback frOm an earphone for every movement of hls
’non domlnant arm- and torso. .Lea,{: ;fb'_ 5"_ ﬁ“

. Each Chlld was told at the beglnnlng Of the basellne
sesslonsthatthe experlmenter was' trylng to see how well the o
dev1ce operated in the claserOm. To offer 1ncent1ve to
wear the dev1ce,,the Chlld was also told that after the
dev1ce had been worn on a dally ba51s for a perlod of two
weeks 1t wouldjbe p0551b1e for hlm to win prlzes At the
beglnnlng of the treatment perlod each subject Was 1ntroduced}.
to the earphone and audltory feedback He was told that now,,hk
| in addltlon to wearlng the shlrt he would be able to w1n'

»-stars that he could trade-ln for prlzes 1f he could move

around less than usual Furthermore, he was. 1nformed that :

L,



' 4”regard1ng the 1ntent and procedure of the experlment The

"Tllmlted generallzablllty to the extent that 1nd1v1dual

he would hear a beep from;the earphone when‘heﬁmovedrto

;.remind him to move less.’ Whlle these 1nstructlons and 1nfor-

gmatlon could have 1n themselves affected the chle s perfor- .

‘Al mance, they were necessary to ensure that the chlldren made

the connectlon between the audltory feedback and target
Q.

act1v1ty ThlS connectlon is a sine qua non of an effectlve
S .

feedback program.‘

The teachers were: fully 1nformed ‘about the procedure

- prlor to. 1ts 1mplementat10n.; They were asked not to alter

'U‘thelr manner of respondlng to the chlldren in any way They

were taught how and when to put on’ the shlrts and earphones
”as well as how\to record the readout Instructlons glven
to the teachers for operatlng the monltor can be found in

Appendlx II The parents were 51m11arly fully 1nformed
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|
' parental authorlzatlon and. consent form can be found 1n

prpendlx III

e

ReSearcthesign L j,n:_‘,.g_f'

e

ThlS study 1nvolves a 31ngle-subject de51gn..fA‘
:hT51ngle subject de51gn 1s con51dered a Valld approach 1n,f“'-
'fvbehav1oural research as 1t compares a sub]ect s behav1our

'f'under varylng condltlons and does not allow 1ntersub3ect \

) ddlfferences to mask an 1nd1v1dual s behav1oural change ff,p~\;

’,(Sulzer-Azaroff & Mayer, 1977) Although results may have

and 51tuat10nal dlfferences affect the outcome of the

«



s

. L
research, repllcatlon of results across subjects 1ncreases»'

the generallzablllty of these results.

The type of 31ngle subJect desrgn chosen for use in

thls study was . the reversal de51gn. The reversal de51gn

' characterlstlcally 1nvolves measurlng basellne performance'

of a target behav1our, 1ntroduc1ng an 1ntervent10n strategy,

measurlng resultlng performance, and then returnlng to the.

basellne condltlons and agaln measurlng performance.ﬁ Thls'7

'fF B

;s called an’ ABA (basellne, 1nterventlon, return—to—basellne)
desrgn.n If the target behav1our is altered from 1ts base- o

| llne condltlon w1th the 1ntroductlon of the 1nterventlon

and then returns to 1ts basellne level w1th the removal of

the treatment programme, then there 1s conV1nc1ng evrdence

i that 1t is the treatment that is respons1ble for the change _:

1n the target behav1our (Sulzer-Azaroff & Mayer, 1977)
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Hersen and Barlow (1976) pOlnt Out that from a ':7<~ S

.

cllnlcal perspectlve 1t 1s 1nadvrsable to 1mprove an -

- unde51rable behav1our and then for the purposes of demon-'.'h’

€

stratlng experlmental control of the behav1our w1thdraw )

; the therapy, relnstate the undes1rable behavxour and then

termlnate the study.v For thls reason Hersen and Barlow

f_suggest us1ng an ABAB de51gn where the treatment varlable
bjls once agaln 1ntroduced Not only does re1ntroduc1ng B

‘h demonstrate once more that 1t is the treatment varlableiffnfj

that 1s respon51ble for the behav;our change, but the

ABAB de51gn termlnates on the treatment phase of the

programme whlch can then be extended for cllnlcal purposes.p lﬂ?ﬁrﬁ

Whlle the argument for the use of the ABAB de51gn 1n



'preference to the ABA desrgn is conv1n01ng, time -

,constralnts made 1ts use in the present study 1mpract1cal

Furthermore, in the way of an ex post facto ratlonale, the.

*‘data 1nd1cated that the subjects falled to return ‘to their,

prev1ous base rate act1v1ty levels and SO the cllnlcal

4»dllemma of termlnatlng the study after relnstatlng the |

ﬂunde51rable behav1our never arose.' R j‘.///

In the present study, subject 1's rlght forearm,

L left forearm and- torso act1V1ty levels were measured for

36 sess1ons in order to obta}n\basellne act1v1ty rates.

‘{(A se551on cons1sted of a dlstlnct perlod of classroom

-'f\ tlme ranglng from 10 to 30 minutes durlng Wthh elther a

>j'_lesson was taught or the Chlld was requlred to engage 1n

N
,seatwork ) The 1nterventlon strategy was then 1n1t1ated

'“and proceeded for 29 se551ons., The domlnant arm recelved '

,no treatment whlle a feedback and a relnforcement

2

vfpprogramme were prov1ded for the non-domlnant arm and torso.“

A return-to basellne perlod was not 1nst1tuted w1th

".‘the flrst subject as the experlment only began w1th the

1ch11d srx weeks before the end of the school year and term_du

ended before the return to-basellne se551ons could be ‘

fﬁconducted Thls des1gn 1s called an AB (basellne,a_fﬁ"'
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':'1nterventlon) qua51 experlment (Campbell & Stanley, 1966).7;f3j

;l7Hersen and Barlow (1976) dlscuss the advantages and
f};dlsadvantages of the AB de51gn and conclude that whlle 1t d,av;”"'

h~r,1s preferable to a stralght case study (B de51gn),: e’" o

'tAB design is "subject to a host of confoundlng varlables"



results in rather weak conclus1ons" and should only be
,'utlllzed 'as a. last resort measure when c1rcumstances do
not allow for more exten51vé experlmentatlon" (p. 170)

* Wlth subjects 2 and 3, the. ABA de51gn was utlllzed

w1th 24 and 28 basellne sessions respectlvely and 35 and 37
.lnterventlon se551ons respectlvely - A return—to-basellne
‘perlod ‘of 21 and 17 se581ons respectlvely was also .
1nst1tuted _f 1 f v X .°, 'dl ,V:ir_ @i_
h}»ReWardsl'_ 37"‘d | '};;ﬂ« :

Approprlate rewards were dec1ded upon a. prlorl in

:consultatlon w1th teacherS, Parentsl'and the chlldrenv--'r o

"rfthemselves.
Wlth subject 1, a llst of 10 relnforcers was dec1ded

upon, some to be admlnlstered at home and s0me by the

-teacher at school Reward values were declded upon by
:ithe Chlld s ranklng of the rewards that hlS mother,:

teacher and he agreed would be both to hls llklng and

\

:fea51ble to admlnlster.. The Chlld earned stars accordlng

I3
&

1:to the number of actlvitles per mlnute below crlterlon he fﬁ

fojachleved durlng each sess1on., At the end of each sessron:-“

"b(or at an approprlate break 1n that day) he could place ‘hgff;,

‘aFTfhls stars on a chart and accumulate them untll he had

50

1~enough to buy one of the rewards that he had chosen.» Thls tf;7,t7

- method worked well W1th thls Chlld as hls mother was very

)

On the other hand the parents of the other two

_ chlldren were not as cooperatlve.; They were Wllllng to ..{V;;.~.,

T

1nterested 1n the program and eager to aCthElY part1c1pate. PR
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"have their childrenvparticlpate in the programmé,Lbnt
hes1tated to become 1nvolved themselves. Furthermore, -
iybecause the chlldren were 1n the same class thelr teachers‘
thought 1t adv1sable to provrde the same set of reward |

optlons for them., Subjects 2 and 3 were glven a llSt

of reward OPthnS that thelr teachers and parents thought

~

‘ would be approprlate for the chlldren and to their llklng.y

'~The chlldren then ranked the rewards 1n thelr order of

"preference. One type of reward that they both ranked hlgh B

on the llst (small metal dle-cast cars) was then selected
by the researcher for use as a- large reward and one type-"
- of. reward that ‘they both ranked somewhat lower on the llst
(candy) were chosen as: a small reward A selectlon of
1large and small rewards was purchased and the chlldren

“awere then allowed to make thelr own ch01ce at the

,Happr0pr1ate tlme from the approprlate type of rewards.' As’

with: the flrst Chlld these two chlldren earned stars for
‘ftthe number of act1v1t1es per mlnute below crlterlon they

‘reglstered durlng each ses51on and at appr0pr1ate tlmes '

’-if they could trade ln;jkpmev1ously prescrlbed number of

’a:ffstars for elther a large or small reward In addltlon,

;l”all three chlldren had thelr stars posted on thelr own
R I o
{npersonal chart on the wall of thelr claserOm._:ﬁnﬂh
The crlterlon level of acth1ty that the Subjects

*had to meet 1n order to earn thelr rewards varled from

Ny

’dfsubject to sub]ect and changed as each subject's behav1our:l-’ﬁ

B Nchanged,_ The prlmary factors taken 1nto con51deratlon in gg’“
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v . , . \ Yy
establishing criterion aétivity levels'were:
(a) the 1n1t1al crlterlon act1V1ty level should be 1 or

o

.gi
2 movements per mlnute above the subject S. prev1ous average

act1v1ty level SO that the subject was clearly capable

3w

. of earnlng rewards, but still had to move less than he
: had durlng many of the basellne ses51ons. )
(b) When the subject S act1v1ty level reduced the
‘crlterlon for rewardaalso became more strlngent (although '
.Stlll readlly attalnable) so that the subject wasfrequ1red
to contlnue to reduce hls act1v1ty level and SO that he _’
d1d not become satlated on rewards that were too eagy to
battaln. | | | |
- It‘was assumed that as a‘subject s act1v1ty level
reduced 1t would become 1ncrea51ngly dlfflcult for hlm to -
| further decrease hls act1v1ty level T Therefore, as
Acrlterla and act1v1ty level decreased the dlfference-'
between crlterlon and attalned act1v1ty level necessary 3 ;v_
v to earn a reward was decreased | | | |
. The 1n1t1al crlterlon for subject 1 s non- domlnant
arm was 25 movements per mlnute.f He recelved a- star for

; every flve movements per mlnute he reglstered below- ; -f'

crlterlon for each se551on. When hlS crlterlon became.t

)

less than 20 movements per mlnute, a reductlon of only two
'ut‘movementsrper mlnute was requlred to earn a star and when T?*bj

| less than 10 movements per mlnute, a reductlon of only onebrfrhb
bbmovement per mlnute was requlred The 1n1t1al crlterlon

for subject 1 's torso was 30 movements per mlnute.[,The75f?
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'.rules for earnlng stars for reductrons 1n torso movements

”were the same as they had been for thlS subject's non-

‘?‘dOmlnant arm, -

]
3

ﬁ'v~ The 1n1t1al crlterlon for subject 2's non domlnant arm
'twas 30 movements‘per mlnute. He'received'a'star for every
:';flve movements per mlnute he reglstered below crlterlon for
. ,each session. When hlS crlterlon became less than 20 Jq‘
nffmovements per mlnute, a reductlon of only two movements per -
'p‘d:mlnute was requ1red to earn a star and when less ‘than 10
7ﬁ_;movements per mlnute, a reductlon of only one movement per
}mlnute was requlred The 1n1t1al crlterlon for subject 20 s;
Cfv;torso was’ 95 movements per mlnute. _He recelved a star for
;:igevery seven'movements per mlnute he recorded be low crlterlon
l}n ‘each se351on when hlS crlterlon was - between 45 and 95
ff“movements per m1nute, for every f1ve movements per mlnntev.

below crlterlon when his crlterlon was between 20 and 45

W; and for every two movements per mlnute below crlterlon when

;;hls crlterlon was less than 20 movements per mlnute.

l‘was 25 movements per mlnute. He IECEIVGd a star for every

. ;flve movements per mlnute he reglstered below crlterlon for

<

féeach se551on.- When hls crlterlon became less than 20

-

"“'movements per mlnute, a reductlon of two movements per
:flfmlnute was. requlred to earn a star and when less than 10
3m5movements per mlnute a’ reductlon of only one movement per

Vfﬂmlnute was requlred._ For subject 3 s torso, an 1n1t1al

A

rlterlon oF ﬁunments per mlnute was establlshed and he o

The 1n1t1al crlterlon for subject 3 S non-domlnant arm Qﬂ;,-i
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'earned a star for every movemehtihe recorded below.this “t
,_crlterion.lj. | o o
For each Chlld at the ‘end of every 2 (or 3) se551ons,
the average movements per mlnute below crlterlon for. »
those sessions was calculated This: flgure waslthen.
,‘subtracted from the prev1ous crlterlon (or added if the :

Chlld s act1v1ty level had 1ncreased) ‘to yleld the crlterlon

for the subsequent series of- se351ons.
. SubJect LR | j;:f
a Three subjects were chosen -as most approprlate for

1nclu51on in this study from a llSt of seven who were .

.v:rs—-..-.f

u':potentlally avallable to .this experlmenter. _The“crlterla
for subject 1nclu51on 1n the study were-:. ‘. | H‘
‘~1. The Chlld had been labelled by hls/her teachers
.and parents as. hyperactlve, hyperklnetlc, or overactlve.v
'e2.t H1s/her overact1v1ty was assessed by hls/herltib
';Jteacher'as belng both dlsruptlve to others in hls/her
fenv1ronment and §mped1ng hls/her classroom teachlng‘ ﬁ

3. ThlS researcher, upon observ1ng the Chlld 1n h1s/

-her classroom agreed w1th the teacher that the chlld s

{act1v1ty level was both dlsruptlve in- the classroom settlng ”fﬂf;”

*[and seemed to 1mpede the Chlld 'S classroom learnlng. These

o

f,conclu51ons were drawn on the ba51s of the proportlon of

"ftlme the Chlld was observed to be in h1s/her seat attendlng

'f_«to the teacher when approprlate, attendlng to hls/her seat :f‘

'work when approprlate, and maklng verbal or tactlle i"f:‘lfTh

-f'contact w1th fellow students.vﬂf"‘:J
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4. To reduce the llkellhOOd of confoundlng varlables_'

: contamlnatlng the treatment effects, no subject could be on =

- any medlcatlon lntended to control hls/her hlgh activity

Alevel elther durlng or: for at least one: month prlor to thlS‘
experlment to. ensure that there were no- re51dual medlcatlon;f
traces in the chlld s bloodstream that could affect

| behaV1our ek “f"f - l - "i" = j"f Fe ‘j,~
| SubJect 1.' Thls Chlld was 6 years old and 1n grade 1 —

31n a regular classroom at a school within the Edmonton

' ;gPubllc School Board Jurlsdlctlon.> He had been assessed

lby hls teacher, parent, and phy51c1an as belng of average
| hlntelllgence (no fOrmal test results were avallable), and
nhyperactlve He was not falllng ‘in school but was well
’ibelow average 1n hls academlc achlevement HlS teacher
' reported her bellef that 1f only thlS Chlld could 51t stlll
’?;;long enough to get some work done, he would do qulte well

;fShe added that at those glmes when he seemed partlcularly

"ﬂ“lnterested 1n the work or otherw1se motlvated he was qulte fflyxﬁgf

'i5capable of satlsfactory work Prellmlnary observatlons of

*~non—task related movements (mov1ng hlS hands and feet

‘?f;the Chlld 1n the classroom 1nd1cated that he exhlblted more'7”'"

.fgw1thout apparent purpose) than the other chlldren in the.
f;iclassroom As well, he was 1nvolved 1n more gross motor ;fﬁf?
;kfact1v1ty than most of the other children 1n hlS class

| Subject 1 had been on medlcatlon (thalln) :1ntended».

"[to reduce hls act1v1ty level for six months at the,v,:sfifflf*””

'.tbeglnning Of grade l HlS teacher had noted few 51gn1f1cant‘_ffp”ﬁ"':
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changes in-his behavlour and his mother reported that the
side effects had far outwelghed any henefits that she had
observed. At the time of the study, he had been off
medication for two}months. o |

Subject 2. This child was 6 years old and in
‘attendanCe in a grade 1 readlness class’at theleenrose
vHospital'School, serving the needs of children with
physical, emotlonal, behav1oural, educatlonal and/or‘speech
problems. He had been assessed by a psychologlst to be of
low-average 1ntelllgence and had a cleft palate and hare
1ip which resulted in facial disfiguration and severe
speech articulation problems The psychologlst reported
.that thls Chlld was "extremely hyperactlve" and "dlstractlble"
”w1th a tendency to run, cllmb, and jump with little regard
for the safety of hlmself or othe;s Subject 2 often
seemed barely in control of hlS own behav1our and certalnly
not often whthln the control of others. ~He tended to flit
Efrom one act1v1ty to another, rarely flnlshlng anythlng
he started When the teacher:was able to compel him to.
,51t in hls seat he would disturb those aroudﬂ h1m by
;leanlng over thelr work, poking them, and talking to them
He also seemed to engageoln much seemingly almless small
"motor activity. Although he had been labelled hyperactlve,‘
"he did not undergo drug treatment for thlS ‘problem until
after this experiment was completed . |

‘Subject 3. This child was also in attendance at the

grade 1 readlness class at Glenrosé Hospltal school, He
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had been iabelled'both emotionally and intellectually
mildiyﬁretarded_although the:psychologistwreported that
the child's lack of‘cooperation,throughOut the‘testing}
session‘probably=resulted.in an underestimation of his
intellectual capacities.1}Subject 3 was receiving treat-
ment - for delayedllanguage development. . He .was reported.
to be:non-compliant,’aggressive, overactive,‘and disruptive
in a;classroom setting.~\Thisexperimenter'dﬁd Observe that
in class, the child was more active than most ofvthe
children in his ciass and that he frequently disturbed
others, although he did eXhlblt short perlods oﬁ low
activity levels when he was engaged in seat work‘ This
chlld dld not seem to demonstrate as much almless small
motor act1v1ty as the other two chlldren. Rather, his
overactivity.seemed typically to be oflthe gross motor
type 1nclud1ng rocklng hls chair, standlng up frOm his
seat, and runnlng around the classroom. |

Thus the three children in the study represented a
:cross sectlon of overact1v1ty in the classroom. Thelrf
overact1v1ty ranged from exce551ve fine motor act1v1ty,
.1nclud1ng movement of the extremltles to .gross motor

act1v1ty, 1nclud1ng rocklng and out-of -seat behaV1ours.
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Specific Hypotheses

\\\\ The hypotheses that were to be tested by the above
descrlbed experimental de51gn are stated as follows:

Hypothe51s 1. The act1V1ty level of the non—dominant

arm of each subject will be 51gn1f1cantly lower durlng the
\ A

treatment phase of the program than it was durlng the

baseline phase.

Hypothesis 2. The activity level of the torso of
. each.suhjeot'nilllbe significantly lower during the |
,ﬁtreatment’phase of the programme than it was dnrgng the
baseline phase. | | | |

Hypothesis 3. The activity level of the dominant arm

of . each su}ject will not alter significantly throughout
"the”prOgrammé. |

Hﬁpothesis 4. .When the treatment programme is

wrthdrawn for the non-domlnant ‘arm and torso of subjects :

2 and 3, ‘the act1v1ty levels of these body parts will' be

fsxgnlflcantly hlgher than thgy had been durlng the treatment‘.
‘: phase of the programfie. In other words, the W1thdrawa;

of treatment programme’will be successfnl in-returning

activity‘rates to their baseline levels, - | S ;fr



CHAPTER V .

STATISTICAL-PROCEDURESvAND RESULTS

Method of Data Analysis

The.reversal design (ABA or ABAB) has been considered
the vehicle for "most of.the success 0f operant hehaviour
modification procedures in practical settings" (Gehti;e,
~Rodin, & Kleih;_1972, P. 1). ‘HoweQer; interpretationhOf
how large an inter=- treatmeht change is to be con51dered
31gn1f1cant is often a serious problem (Gentlle, Rodln, &
‘Kleln, 1972). Whilae dramatlc chahges can be_unambiguously‘
'iaterpreted;vproblehs arise when graphically presented
'data demonstrate‘changee of-visuaily Questionable signifi-
'~ cance. Gentile, Rodiﬁ; and Klein L1972) suggested that
the anaiysis:of Varianceimodel is_an»appropriate statis-
 tical tool to'test forvadsignifioant change of behaviour‘in,
"the\reﬁersalidesign; However,ﬁthe;flurry of-xebuttals
thatffoilowedythis ptopoeal (Hartman, 1974; Kratochwill,
Alden, Demuth Dawson, Nanicucci, Arntson McMurray,

Hempstead & Lev1n, 1975 and Thoresen & Elashoff 1974)

o unanlmously p01nted out that this_ de51gn v1olates a

vcrltlcal assumptlon of the analysls of varlance model that
of 1ndependence of the obserVatlons or measures. A
’fpresumptlon of serlal 1ndependence of succes51ve observa-'
tlons of a single behav1our emitted by a 51ngle subject is
at best of questlonnable valldlty and should not be made '
unless statlstlcally warranted v | )
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'_w1th standard technlques Whlch assume- 1ndependent observa--L .

‘ one actually exists. For . example,'lf a tlme series plot

"had a 51gn1flcant effect (see Flgure 1B) (Glass, W1llson,

Glass, Willson, and Gottman (1975). furthermore point -

out that even if the assumption of independence of measures

is valid, an analysis‘of:Variance'or.t—testoapproach,.both'

of which make use of baseline and- treatment means, could

either\find a significant difference when there is none

or conclude that there is no 51gn1f1cant dlfference when

b

of data drifts gradually upWards, changlng nelther in

dlrectlon nor level w1th the 1ntroductlon of the lnterven-

@

tlon, baseline and treatment means . would be’ dlfferent even

3

though the intervention had no effect (see Flgure 1A)

On the other»hand a serles whlch changes ‘in dlrectlon with

’the 1ntroductlon of the 1nterventlon could have 1dentlcal

basellne and treatment means even though the 1nterventlon
& Gottman, 1°75)

l As an alternatlve, Glass, Wlllson, and Gottman (1975)
propose the use. of a tlme serles analy51s to analyze'

51gn1§;cance of change “in 51ngle subject de31gns.’ The

-purpose of a tlme -series analy51s 1s to “account for the

,dependence 1n serlal observatlons,and correct for 1t SO

that 1nterventdon effects can\be estlmated and tested

\’tlons" (Glass, Wlllson, & Gottman, 1975, p. 78)

" The tlme serles analy51s proposed by Glass and hlS

colleagues 1nvolves calculatlng a series of autocorrelatlon'

coefflclents in order to 1dentify the degree of serlal

LA
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dependenQE‘of successive observations

With the data of all three subjects under all
'condltlons, an autocorrelatlon was calculated and it was
fOund that the success1ve observatlons were, in fact,
'1ndependent Thls flndlng 1nd1cates that the analy81s

of varlance assumptlon of 1ndependence of measures can be

met in this partlcular study.- Therefore, a One—way analys1s‘

v

B ;of varlance (Ferguson,.1971) along w1th a regre551on

;analys1s (Walker & Lev, 1953) to test for changes in slope
~ that the analy31s of varlance would overlookﬂ would be
approprlate tests of changes in act1v1ty level

All four hypotheses ‘were tested by COmpletlng a one-
‘way analys1s of varlance for each subject for each of the.
non- domlnant arm, domlnant arm,‘and torso act1V1ty levels

'Wherever a 51gn1f1cant dlfference was found a. Scheffe’

| _multlple comparlson test was done to see between whlch condltlons'

(basellne treatment basellne) the 51gn1f1cant dlfferences
froccurred.e If hypothe51s 1 (The act1v1ty level of the non—
'*dominant arm of each Subject w1ll be 51gn1flcantly lowerv‘
E durlng the treatment phase of the programme than 1t was‘;ﬂl
:durlng the basellne phase) was valld, a 31gn1f1cant |
'dtreatment effect (overall F) would be found for the non-h?
‘7Tdom1nant arm of each subject and a s1gn1f1cant dlfferencefjf

lwould be found between basellne and treatment 1ft”

hypothe51s 2 (The act1v1ty level of the torso of each ':‘:;t'

’;subject Wlll be s1gn1f1cantly lower durlng the,f~»"

: [
.treatment phase of the programme than 1t was
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;
during the basellne phase) Was valld,&151gn1f1cant
treatment effect (overall F) would be found for . the torso'
-of each subject anda.51gn1f1cant dlfference would be

found when basellne and treatment phases were c0mpared

'f,For subject. 1, where there was no return-to-basellne

- condltlon, only the F test (basellne—treatmenﬂ was of
concern. If hypothes1s 4 (When the treatment programme is

&

w1thdrawn for the non-domlnant arm- and torso of subjects
j2 and 3, thelr act1V1ty levels w1ll be SLgnlflcantly )
' hlgher than they were durlng the treatment phase of the ‘
.fprogramme) was- valld, a s1gn1f1cant E would be found when
c0mpar1ng the treatment w1th the return-to-basellnenphase,gA. /)d,:
}but not when comparlng basellne wlth return—to-basellne L
condltlons.\ If hypothe51s 3 (The act1v1ty level of the
Vdomlnant arm of each subject w1ll not alter 51gn1f1cantly'
'l“throughout the programme) was valld the overall

,(basellne-treatment-return to basellne) 1n the analy51s of

‘varlance for the domlnant arm of each subject would not be -

““”fl51gn1f1cant [3f7fimf"$’

In testlng hypotheses 1 2 3, and 4, the regres51on
N llnes f0r each Of the basellne, treatment, and return—to-%:.ff"'

'basellne phases of the programme were examlned to'%lsure

"7127that slgnlflcant changes 1n slope and dlrectlon of theib_V

\

_1regre551on lines of the data were not overlooked f,‘ﬂf*:

»g;hfor example, the analy51s of varlance demonstrated no

’7j51gn1f1cant dlfferences between two or three Phases Of a

programme, but the regre551on analys1s 1nd1cated that thef'
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'slopes of the 2 or 3 lines were signlflcantly dlfferenti
‘from one another, then a. conclus1on of s1gn1f1cant treat-
ment effects would be in otder. The graphlc presentatlon
'of the data (for example, see Flgure 2a) would have to be
examlned in llght of the flndlngs of the two statistical
atests to unamblguously 1nterpret the pOSSlble 51gn1f1cance
of the . results.‘ | o |
On the other hand, 1f the analy51s of variance dld
'conclude that there was a 51gn1f1cant dlfference between
vsets of . data and the regre531on analy51s 1ndlcated that the.'
slopes of the two llneS were not 51gn1f1cantly dlfferent
from. one another, the graphlc presentatlon of the data
would readlly tell whether those results meant a 51gn1—'
flcant treatment effect as. exempllfled by Flgure 2b ~or
ifan1n31gn1f1canttreatment effect as exempllfled by Flgure
:‘2 Thus, all three means of data 1nterpretatlon (graphlc,
h<ianaly51s of . varlance, and regreSS1on analy51s) must be -
”con51dered in llght of one anbther SO that accurate, a"} :

';unamblguous conclu51ons mlght be drawn.»
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‘vCondltlons ST

‘Results

Subject 1, Hypothesis 1. The act1V1ty level of the

'non-domlnant arm of each subject will be s1gnrflcantly

lower durlng the treatment phase of the program than 1t
was durlng the basellne phase.
The analys15 of Varlance of the act1v1ty level means

for subject 1! s non-dOmlnant arm is summarlzed in Table 3

. These results demonstrate that as predlcted w1th sub]ect 1
‘the act1V1ty level of the non—domlnant ‘arm was srgnlflcantly

flower (p}<“.01)fdurlng the treatment phase'(X = 10 64,

14.97) of the programme;,;

Tahle 3 v:;
| Summary of AnalySis of Variance of Activity
| Level Means Across Condltlons

Subject 1 ‘NonfDomlnant_Arm |

3
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1§25='6.35) than it was durlng the basellne phase (X = 24.26,_g;

e S T .~ + . _Proba-
Source of Sum‘of; Degrees of Mean EERCR -+ bility
‘Variation SQuares‘,?fFreedom-”’,'Square . F »gft;Leveld_

Within S T S ,'v:; .~"‘
Conditions °'9%-72 - . 64 = 143.73

3012014 1 C a0 20 957 "p< .01“'

“Qxanaly51s (Table 4) demonstrates that there was a s1gn1f1cantffh;.fji

Furthermore, the homogenelty of regressron lepe

"iidifference between the slopes of the baseline and
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treatment data (E ?TaOS)' An examlnatlon of the graphlcally
Lpresented data (Flgure 3) conflrms that the regression’
analysis and analy51s of varlanéé resultsllndlcate that

NE =4

- the treatment programme was in fact effectlve for’

sub]ect 1's non-domlnant arm.m

i . Table 4
Summary.of.HOmogeneity of { ‘ B . t //.
Regregeion SlbpeﬁAnalysie‘ ‘-'}i | S ‘\ .
.Subject'T: Non;Dominant~Arm | ;4 o
T T S R S v | vérdb bility
>,Conditiom fN,‘:. B0 l; R. 5q. _131. 22' E- L l
‘.;Baséiine*f-'37 f’1o.39 _‘;;28 Ce73 | B
Treatment 29 9.98 .0 .04 1,62 6.59 .05>p> .01
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“ffino 51gn1ficant dlfference between the basellne and

[

v

‘ Subject 1 Hypothesrs 2 The act1V1ty level of the

torso of each subject w1ll be 51gn1f1cantly lower durlng
the treatment phase of the programme than it was. durlng
;the basellne phase." |
The analy31s of varlance of act1v1ty level means - for
subJect 1 s torso 1s summarrzed in Table 5. ;_ “%~Ur.“'
L Tahle'5 P o
h Summary of Analysrs of Varlance of. Act1v1ty:'-'- ‘J;‘
‘ltheVel Means Across Condltlons | |

Subject 1" Torso

69 -

R 1

"Source.of-"Sum of Degrees of  Mean Probability

- Variation - Squares Freedom - :Square  F ~Level . .
_ e ,

Between * -752‘035 S N 752,085 -

© .~ Conditions.. .

Within . g7g88.976 57 154, 193t 4.878  .01<p<.05

‘Conditions

'i"’

R
N RYrr v B

E.Tbtaiil‘;1;f9541;061p;’r58hv

el

These results 1nd1cate that as predicted the‘

wﬁ

“"gfact1V1ty level oq;the torso was 51gn1f1cantly lower;jff

N

'-2(2 <v.05) durlng the treatment phase of the programme.‘ai%‘

(X = +20. 98, sD = 13 53) than lt was. durlng the basellne\-~’-”"

{jifphase (X = 28 12 sn = 11 24). Furthermore, the homo-

r°55lgene1ty of regres51on slope analysls (Table 6) 1ndicates_*[v7”h"

‘e_}treatment regression slopes and examlnatlon of the

f[ggraphlcally portrayed data (Figure 4) confirms that the o



treatment act1vxty leveLs were 1ndeed 51gn1f1cantly
lower than the basellne act1v1ty levels. )

' Table 6
‘Summary‘ovaomogeneity of
-Regressiohss;épe.Aﬁalysis - §

"Subject 1: Torso ‘ |

” S s T Probability"
Condition N B0 - RiSq, - By DF - Level =

I

p . . W
Y .

Baseline 30 25.24 .02 .19
 Treatment 20 17.75 .02 .23 1,55 .013 . p > .05




Figure 4. Baseline and treatme
subject 1: torso.
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Subject 1, Hypothesis 3. ‘The activity- level of the

dominant arm of subject 1 will not alter significantly
throughout the program.

The analysis of variance summary for subject 1'5
dominant arm (Table 7) indiéetes that as.hypothesized, the .
'treatﬁent’fOr the nbh-domihant;arm'end.torso did not |
‘significantly affect the activity level ofathe dominant
arm (p > .05).. The actiVitf level of Sdbject 1's éominant“
arm wesxuﬂ:Significantly lower during the treatment ‘phase
of the programme (iv 28,54, SD = 14. 45) -than 1t‘was :
durlng the basellne phase (X = 35. 75 SD = 15 60) However,

"it should be noted that the difference was very close to

statlstlcal 51gn1f1cance (F

»

(obtalned) = 3.792, F oo = 3,997,

Wl

_Table 7
Summary of Analysis of Variance of Activity
' Level Means Across Conditions

Subject 1: Doﬁinant‘Arm ,

> : ~ L TR , , Proba-
Source of Sum of Degrees of ' Mean I _ bility
~Variation Squares - Freedom - .Square F Level
Between - . | o -
Conditions 854.091 1 845.0914
Within  f,ecc ans s L
Conditions 14608.304 64 228.?55 3.7024 o) >_.05
| s L - - (F 1.=3.99)
o : —.05
Total ~ 15453.395 = 65 | Ly

Y

¢

That there was no 31gn1ficant dlfference between the

sloPes of the treatment and basellne regre551on lines



(Table 8) appears to further confirm that -there was no
significant treatment effect for subject 1's dominant

arm, However, an examlnatlon of ‘the graphlcally presented
data (Figure 5)lshows that whlle baseline and treatment
mean-activity levels and regression line slopee~were not
51gn1f1cantly dlfferent from one another, the treatment
programme dld, in fact, have a substantlal effect
Throughout the baseIlne ses51ons, act1v1ty level was
gradually 1ncrea31ng. When treatment was initiated for
the non-domlnant arm and -torso, - "the act1V1ty level of the

domlnant arm decreased dramatlcally and ‘then proceeded to‘
r - \

1ncrease sllghtly. If the treatment programme had had no |

’

\

effect the upward trend in actiV1ty level of the basellne”‘

perlod would have been expected to contlnue upward

. resulting in av51gn1f1cant;overall E.

Table 8 ’
Summary of HOmogenelty of
Regress1on S;Ope Analy51s'.
Subject 1 Domlnant Arm ;

- B Probability
Condition N B0 R.S5q. .B1 DF F Level

Baseline 37 27.15 .10 .45

Treatment 29 26.04 .01 .19 1,62 .53 P> .05

o L . . . .
. . - .
N . A
N x, '
.
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 Subject 2, Hypothesis 1f-.The-activity level of the .
non—dominant arm of each'subject Wili be'significantly |
lower durlng the treatment phase of the programme ‘than
‘1t was during the baseline phase. o Atpd\” o L
The summary of the analy51s of varlance of act1v1ty ‘i?;
’level means for subject 2's non-domlnant arm (Table 9) '
'mdemonstrates that contrary to predlctlon, the aot1v1ty 1

level of the non—domlnant arm dld not reduce: 51gn1flcantly '

(p > .05) w1th the introductlon of the treatment programme.

iv‘In fact the act1V1ty level of subject 2's non-domlant arm )

was somewhat hlgher durlng the treatment phase of the
programme (X 31 88 SD = 8 30) than 1t had been durlng
‘the basellne phase (x 29 32 so ﬁ&g 08).. R “

Table 9.
Summary of Analy31s of Varlance of Act1v1ty
Level Means Across Condltlons

SubJect 2-~ NoneDomlnant Arm,

&'i P C i
T . L N e
- Source of Sum of Degrees of = Mean '~ 'Probability
- Variation  Squares o Freedom ‘.,Square R R Level
Between  185.125 2 92.56 B T R L
-~ Conditions . - i ‘ SR L L T e
Within ... . P S B I ST
- Conditions 6398f125V _80“ . 79f93 ’:1f16 v32 - -3195v e

Total ~ 6583.25 - 82




. Treatment ‘37 .35;24f S .06 -.19
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Even though there was no 51gn1f1cant dlfference between '

fthe regre551on slopes of the basellne and treatment
act1v1ty levels (Table 10), an examlnatlon of. the graphed

- data (Flgure 5) demonstrates that treatment did indeed

have an effect, although certalnly not the effect

Y

.predlcted Act1v1ty level of the non-domlnant arm: was "

‘_1 steadlly decrea51ng throughout the basellne perlod |
’Upon 1n1t1atlon of the feedback and reward programme, the

?non-domlnant arm s act1v1ty level rose to 1ts orlglnal

'ﬁﬂlevel and then proceeded to decrease aga1n.19~

Table 10

f}??-ﬁ Summary of Homogenelty of

Regre551on Slope Analys1s o

B SubJect 2'm Non-Domlnant Arm l;V
. j\_ : o P .

Probablllty

Condition N By R.Sq. B,  DF ?rg.’ Level

—

. Baseline 28 36,16 .18 -.47 ';7;.;11,}‘f L

_Baseline"_18 31f33; f.1§f mc1ahh%1?7‘ 1.297‘ ‘2;>:qu

Sk
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Subject 2 Hypothesas 2. The act1v1ty level of the »

’ torso of each sub]ect w1ll be 31gn1f1cantly lower durlng
':the treatment phase of the programme than 1t was durlng
- tthe basellne phase.' |
| Table 11 shows that a very s1gn1frcant treatment
s‘effect was, ev1dent 1n the data from subject 2's torso’
I(E < .001) The Scheffé multlple COmparlsonS summary
(Table12) 1nd1cates that the treatment act1VLty level'

28, 11, SD = 8 95) was’ 51gn1f1cantly dlfferent

<5
_‘%t
I

‘gg 5o (E.< .001),from the basellne act1v1ty level (X = 93,11,

.
. U .
n

i | Table R “
Summary of Analy51s of Varlance of Act1v1ty.'{"-;r B
| Level Means Across Condltlons o -
- xSubJect 2--- Torso )
: “,Souroéhofhlréﬁm7Of;fhbeéreesrofh . Meah”ha ,£~ Probabllltyhh’rf
"%»mVariatiOn?.[Sqqares‘gji‘Freedomj‘ Square v;;.;;:" Level '

S ‘ S R ar t:fﬁg“; R ';‘ﬁfgq_,. :
B U Between _ ey 1A e
SR condltlons 77813 875‘.nﬂﬁf>?,5::.”h3§6$9‘44'.,‘“*e :y

7.cond1t10ns 57678 8132.jg,ﬂ§0jjhi 'm*729f99&:5%f63ﬁ'Effooqoojzf:

‘??Total f-.¥134997,6884f;f 82




«*}baseline

ﬂ[‘Baseline-

Table 12

Summary of 8cheffe Multlple Comparlsons

Subject 2'

‘Mean

Comparison

3

- Error. -

TOI'SO v

Difference Standard
Squared

D, D

DF; F ‘p.

baseline~
treatment -
" baseline-
- return to
- baseline

- treatment-
return to -

4225.066
4045.625

1,947
AT

. 90,471

131,

119

608 .

.082

2
-

2

80

80 - 46.70 0.000
30.74 .0.000

80 . 0.02 0.984 -

i

The regressron analysvs (Table 13) lndlcates that the o

slopes of subJect 2's:5ase11ne and treatment act1v1ty _5

bl‘levels dlffer 51gn1f1cantly. As well,an examlnatlon of the

79

Z”plotted data (Flgure 7) conflrms that the treatment programme f_nff

: dlrectlon on the act1v1ty 1evel of subJect 2's toﬁbo. ;;ﬁ

Table 13

"ijlndeed had a very 81gn1flcant effect in. the predlﬁted

W '.f

S \“.
KA i

Summary of Homogenelty of Regre331on Slope Analy51s 7

',Conditionf'

Subjecti 2 ,g'v.f*",f‘ors"_ i 3

<lzr?ffjh
b

‘Baseline 28 7

Treatment 37

" Return to -

Voo

. Probability = .
o F.. 7 - Level Pl
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ki Subject 2, Hypothes1s 3 . The act1v1ty level of

veach subJect's domlnant arm will n%t alter 51gn1f1cantly -
throughout the programme y -

| Table 14 1nd1cates that the act1V1ty level of
bJect 2's dOmlnant arm, contrary -to the predlctlon,

demonstrated a very 51gn1flcant treatment effect (p < .001).

Table 15 demonstrates that act1v1ty level was 31gn1flcantly -

lower during the treatment phase (X 4] 34, SD 9 79)

o than durlng the basellne phase (X 145 80 SD = 69 89)

' «the programme (p < 001) -As. well -as w1th the data }'

l‘ @ oo 4
om subject 2 s torso,_ the basellne regre551on

llne (Table 16) was sxgnlflcantly dlfferent frOm the

81

treatment regre551on llne (p < 01), andexamlnatlon of the"-
graphlcally presented data(Flgure'7)furthe@conflrms that
Ereatment recelved by the non-dOmlnant arm and torso had a' mfr
;; very 51gn1flcant effect on the act1v1ty level of subject
Tl | ; PEETAN _ :
2's dominant arm.q; -
; | Table 14 | N |
*ff:jfgfﬂt’ Summary of Ana1y51s of Variance of Act1v1ty
S LeVel Means Across Condltions Ly
Source of sum ofl_ Degrees of Mean dfqiff Probablllty
Varlatlon Squares ‘ Freedom Square i 3§'Gr Level ?
"sétween'*f 177584 OOQQ”ffpf}éﬂl,g*887§2;qb4;;f':f'”‘°”'
e condltlons L;“ B T AT S o
o Within 118691 437u14;’f77-7'7'Hs4i.4477f57;50iiga,OOOOo1’?‘“?
‘f,ff“%nad;tlons N _ «1):”'53,'§ el e e L
"5Z;Totéli€,g}u29627sl44éj R C
. . i ‘(w: : B - - .



- baseline

Table 15
Summary of Scheffé Multlple Comparlsons

Subject 2 Domlnanthrm
PR : ' .
Mean
o - Difference. Standard RO
Comparison Squared v Error DF1 DF2 F-‘)i P

. baseline—"”.S~‘g . S -.»VS_n‘ R o ;‘
| reament  06.638 2 77 s2.80 0.000-

. basellne-jS R i o ' R Ny LT ’  S
- return fo  9007.457  264.588 2 77 30.58 . 0.000
baseline - : o R I -

oreturn to ' 91163  254.594 2 77 36750, 700

oo
i v

P Summary of Homogenelty of e
E7w‘kﬁ_-i5 Regr9551on Slope Analy51s‘m_-*ff7

Subject 2-5 DOmlnant Armngfj5t.3?'_“;S;Sﬁ~fi*

'c ‘ .

Probablllty

, ifﬁgcbn¢itionff'N;,fBOS};jR;Sq;3;”Eii’ifbpfffﬁ,§;~r ~Level

: - , Treatment 37 .‘ 37 . 79 " . 05 .2 0* ; | " 1 | - / - L

:Sfxﬁetﬁfn3t°7:"S"ff}:fS'“i71¥ibff e Jianfff_%,fS,lf[j;aQ'
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to be used 1n conjunctlon W1th‘a behav1our management pro-3

\

",‘The monltor de51gned for thlS purpo e measured act1v1§y level,;ﬁ*
RN \, , : ‘A

" 'gramme to reduce overactlve behav1i:r 1n a classroom settlng.

{ :
,;at each forearm and the mld torso 1n order to mOnltor both

.&gross motor and flne motor act1v1ty An actlvrty was opera-

_itlonally deflned as any change in body or upper llmb p051tlon‘ ;;

Tyof greater than or equal to 12 1n any dlrectlon as measured S

_electronlcally by mercury sw1tches placed at each ta?get ?f-ﬂ
‘sbody pOSltlon. Feedback ‘was prov1ded by means of a 1/2 .
: N

;second 1000 hertz tone dellvered prlvately through an ear

riplug to each subgect_for—eaeh~mGVement~of—ettherrn1s non—‘
'Htirdomlnant arm or torso., Domlnant arm act1v1ty was not a th’t
{i§¥target for. remedlatlon as act1v1ty of the domlnant arm 1s
tffrfrequently functlonal "Three 6 year old chlldren whose hlghﬂ.h
| ’ﬂi:levels of act1v1ty were found to 1nterfere w1th thelr class- ‘
*croom work as well as that of thelr classmates were chosen to fh!
:‘part1c1pate 1n thlS study.‘ The act1v1ty monltor was found
::ito be an easy to use, unobtru51ve and rellable dev1ce for ’ﬁ’

'_measurlng act1v1ty level w1th these chlldren.: To test the

tefflcacy of the treatment‘programme,'an ABA (basellne—f i

TN o dv
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treatment return to basellne) deslgn was used for two of the o
\ . ;‘ ~k~, RS N L REEN v .

7hd$ub380ts" whlle an AB (basellne treatment) desrgn was used

o 3§ .
L h ’ -

'»:,for the remalnlng subject A DRL (dlfferentlafvrelnforcement B

,;Qof ldw rates:of behav1our) procedure was 1nst1tuted hé;

JWachlldren all recelved &eedback for movement Of thelr non-~'

<,«-~ _'

domlnant arm andftorso and relnforcement\for succe551vef7

A‘Vfreductlon of actrv1ty level of these two body parts., It was f‘

.’\

cof the nOn-domlnant arm décllned slgnlflcantlg w1th admlnl‘\\"ﬁj”
stratlon of the feedback and relnforcement programme, and d];ﬁf“;,

w1th all three Subjects‘iCthlty level of the torso decllned
srgnlflo ntly w1th thls treatment However, w1th each subject ﬁf]{

| contrary to predlctlon, act1w1ty level of the domlnant arm,e,ih_5:fr
d' ? Whlch had recelved no treatment also decllnee 31gn1f1cantly S
when.thevnon—domlnant arm and torso were admlnlstered the»gﬁffffl
treatment prOgramme.,lFurthermore, w1th nelther of the two ;
'g subjects for whom a‘returnwto:pasellne condltlon wasilnstrtu:;i;;;\_

- a\d suggested further uses are also dlscussed

-ted dld act1v1ty levels return to thelr pre treatment levels

Results are dlscussed 1n terms of relnforcement schedules,

-

1nterdependence of aqt1v1ty levels of varlous body parts,

» the act1v1ty monltor as a dlscrlmlnatlve stlmulus (S ),band '

trapplng Act1v1ty monltor advantages and dlsadvantages fk

s
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IR - CHAPTER.I

. INTRODUCTi@ﬁ :

Researchers estlmate that between 4 and 15% of the

° N0

ﬂlelementary school populatlon exhrblt behav1ours most
L,.COmmonly labelled hyperactlve or hyperklnetlc (Heussey,'1§67;
;Stewart Ferrls, Pltts,_& Cralg, 1966 -Wender, 1971) .
_Furthermore, 1t has been reported that 'hyperact1v1ty

'one of the most common reasons for referral of chlldren to

: mental health cllnlcs (Patterson, 1964) and to school ﬂ
Lpsychologlsts (Heussey, 1967) The problem of managlng the"
'behav1our of these chlldren 1s of great concern, not only
"because of the relatlvely hlgh 1nc1dence of the behav1our, '
but also because of 1ts dlsruptlve effect in a classroom
'tThe behav1our frequently 1mpedes the classroom |

‘flearnlng of both the hyperactlve Chlld and hls/her

classmates. Educators belleve ‘that hyperactlvlty is one SR

'lof the most - dlfflcult behav1our management problems that

:vthey enCOunter (CrOmwell,«Baumelster, & Hawklns, 1963;

{
Werry & Sprague, 1970) ’ ~_”\

Chlldren who have been labelled hyperactlve are usually
: descrlbed as: V.(a) 1nord1nately active, (b) dlstractable,‘“
(c) 1mpu151ve, and (d) unable to delay gratlflcatlon '.One‘

| of these descriptong, high activ1ty 1 el has. been of .

€.

cons1derable 1nterest to researchers because 1t is one of



%;Yf*

".the most overt and problematlc characterlstlcs of . the

. syndrome' The present study focused on the dual problems:
(‘dof measurlng and m dlfying the act;v1ty levels of chlldren
who have been 1denj>£1ed -as exhlbltlng hlgh levé?s of

AN

rfact1v1ty ‘in. the classroom._ Whlle it is presumed that much '

\ .

. of the overactlve behav1our may be non functlonay\or non-

4

o goal related the Valldlty of thlS premlse remalns to be e
iexamlned in future research The prlmary goals of the fg |
ibresent.study were: (a) to de51gn and test a dev1ce that o

‘uwould obJectlvely measure the act1v1ty levels of chlldren

'_for whom hlgh levels of act1v1ty in the classroom is a

. ‘problem, and (b) to use the dev1ce in conjunctlon w1th

'behaélour management and feedback technlques to modlfy the' S

dclassroom act1v1ty levels of these chlldren



)

CHAPTER II .

LITERATURE REVIEW ~

introduction’l o e _‘_“‘. )

: "Hyperactlve" 1s one of many terms commonly utlllzed

to descrlbe a seemlngly heterogeneous group of chlldren

A

':' presentlng a W1de ranglng constellatlon of behav1ours. - In S

e
the lltenature, the term hyperact1V1ty has been used

, .

” synonymously w1th\hyperklne51s, overact1v1ty, mlnlmal braln

‘ .

damage, mlnlmal braln dysfunctlon, and learwlng dlsabllltY\f;A

"r as well as numerous other less frequently u_1llzed terms

(Clements, 1965 Jullano & Gentlle, 1975 Sc rage?r'L%ndy,y;f‘ ‘

Harrlson McDermott L& wllson, 1966- Werry,fWéiSs, & O
Douglas, 1964) The varlous symptoms' assoc1ated w1th

these dlsorders generally 1nclude c0mb1nat10ns of hlgh

‘act1v1ty level ‘short attentlon span,'restlessness,

3d'1mpu151v1ty, 1nab111ty to delay gratlflcatlon, poor (or at

“least 1ncon51stent) school performance, low frustratlon,i*

'»'tolerance, 1nab111ty to concentrate and one or more

speclflc learnlng dlsabllltles (Jullano & Gentlle, 1975

'Schrager.et al}, 1966 Werry et al., 1964) : In splte of

B

the reported overlap of symptoms and behav1ours across |

these. syndromes', the 1nab111ty of researchers to agree

-as to;d (a) Wthh symptOms or behav1ours cluster together,

(b) the etlology of these syndromes, (c) the efflcacy of



0

/

' varlous treatment approaches, and (d) long term prognosxs,.
l would suggest that these researchers are not collectlvely
}focu51ng on a 31ngle pathognomlc entlty (Jullano & Gentlle,
j1975 Schrager ef al. 1955 Werry.et al., 1964),
Sandberg, Rutter, and Taylor (1978) stlpulate that a.
:,syndrome should Only be con51dered a. meanlngful entlty, 1f ‘
o »1t 1s cllnlcally dlstlngulshable from other dlsorders.'vfi

-Furthermore, there should be some degree ofconsénsuscon-

'}fﬂcernlng whlch chlldren do and do not manlfest 31gns of the

"~syndrome._ Rutter (1965), 1n hls artlcle concernlng chlld
vx‘psychlat\uc cla531f1catlons, adds that for valld syndrome
k"lldentlflcatlon, symptoms should correlate or "go together" B

;Not only should there be consensus among relevant experts

ffl concernlng the symptoms whlch constltute a partlcular'*

'f;accordlng to these crlterla as a Valld syndrome?

t'»syndrome, but _1n factor analytlc studles symptoms should\\

fcluster together Does the term “hyperact1v1ty" guallfy _

’ ‘ o

Sandberg, Rutter, & Taylor (1978) brlng attentlon to (R

: the very dlsparate 1n01dence rates of hyperact1v1ty between
B fGreat Bgltaln and the Unlted States (1% of the chlldren in

the Is}e of nght study, Rutter, Graham, and Yule, 1970 1%&

',mln ‘the wOrld Health Organlzatlon study, Rutter, Schaffer,"‘

$

kvand Sheppard 1975 Versus U.S. flgures ra@glng from
dh'4 to 10° % Huessey, 1967 stewart PlttS, Cralg, &
Dlenuf 1966) g Sandberg et al (1978) speculate that
‘the dlsparity 1s reflectlve of dlfferent dlagnosth 'W~”" a

v_husage and not a dlfference in Prevalence .The.authorsvalSOr



: o

p01nt out that the llSt of symptoms most frequently 01ted
as relevant to hyperact1v1ty cover ad"substantlal |
~,-proport10n" of chlldren seen in Chlld psychlatrlc practlce :
handﬁsuggest that many of the children dlagnosed as, | |
"fhyperactiVe 1n the 6 S would be regarded as hav1ng a
conduct dlsorder in the U K. In an attempt to verlfy thls‘d,‘
i Prop051tlon, Sandberg et al (1978) attempted to dlstln—f h'ﬁwj;*
.; gulsh between hyperactlve chlldren and other chlldren o
referred to a Chlld psychlatrlc CllnlC 1n terms of |
d:j characterlstlcs generally thought to 51gn1fy4hyperact1v1ty
"i They {ound that b_ o | ' ’
.1 the results frOm Connors' Teachers Questlonnalre,?}’
:’f;connors Parent Questlonnalre (the two most .
':*ff“frequently utlllzed 1nd1ces of hyperact1v1ty 1n
" the llterature, Bowers, 1978) and t1me sampled
"'behav1ouralrobservatlo§s dldvnot slgnlflcantly
correlate w1th one another,!' - -

'ﬂﬂ2. there were few s1gn1f1cant assoc1atlons between

dlagnosed hyperact1v1ty and features generally

“»j thought to charac erlze hyperact1v1ty such as

. flmpu151v1ty, ear,y onset readlng backwardness

7?/'ffﬁﬁ ;rirdand neurologlcal 51gns,‘c'
| fh3.l both conduct dlsordered and hyperklnetlc Chl
. i(cllnlCallY dla nosed) had comparable hyper-»
‘act1v1ty score _on the two Connors scales.'r
anludexthat: there ;s~no’dvidence}?f7i'_

*',I .

Sandberg et al. (1978)l



n//
*;ffor'the Valldlty of a broader based concept of hyperkrnetlc
”f[hyperactlvé] syndrome deflned 1n terms of questlonnalre'fH
'scores" (p. 294), and suggest that "1t would seem best to
"f_abandon 1t tthe concept]" (p., 293) L o R -

7uf’ Other researchers support the point of v1ew that
~

"v"hyperactiv1ty" 1s not a functlonal concept & Buddenhagen BRI

«:fand 81ckler (1959) follow1ng a 48 hour mlnute-by-mlnute

’*ifobservatlon of a 13 year old 1nst1tut10na11zed mong0101d ;fﬁf'ﬂ”r

-ft”glrl whom the 1nst1tutlon staff had long unanlmously
”55regarded as extéemely hyperactlve, concluded that "hyper-'”
ibiact1V1ty descrlbes those aspects of . a person s behavrour.7v
ifffwhlch annoy the observer" (p. 580) rather than any | Ty
5 standard set of symptoms or behav1ours.;ﬁ:.@'“““

Barkley and Ullman (1975) compared nlne observatlonal

ffmeasures of act1v1ty level three 1aboratory measures of -

'”nydlstractlblllty and results from a parental ratlng scale

4

;iof act1V1ty on’ 52 1nd1V1duals. The sample con51sted of 16
: AboYs who had been referred tﬁga PSYchologlcal serV1ces .717,§”"

'Tcentre for evaluatlon of pOSSlble hyperact1v1ty, 16 boys

; 1who had been referred for problems other than hyperact1v1ty f{fi*

'faand 20 boys from the local communlty. Barkley and Ullman
"rfound that the measures of act1v1ty were only moderately
'f,related to one another and that the measures of dlstractl-'

o bllity were only moderately related to one another Furthermore,

:_;’actwrty and dlstractlblllty were Jlot found to be at all relatedf

| to each other and parental ratings of actJ,V1ty levels were |

olunrelated to. observatlonal measures of act1v1ty level



These results 1nd1cate that not only are both act1V1ty

level and dlStraCtlblllty poorly deflned concepts, but

that a dlagnOSls of hyperact1v1ty based on elther act1v1tyh:..

level dlstractlblllty or parental ratlng scores 1s of
iﬂf questlonable valldlty S Sy
A number of factor analytlc studles 51mllarly p01nt

out the vaguenesscﬂ?the concept of hyperactlvlty and

i suggest that, accordlng to Rutter s (1965) crlterla,

hyperact1V1ty does not quallfy as a vale syndrome. i
Dreger, Reld Lewis,~OVerlade, Rlch Mlller, and Flemlng
(1964), Patterson (1964) and Splvack and LeV1ne (1964)
have all falled to flnd a hyperactlvlty factor -in thelr
factor analytlc studles, Whlle Connors (1970), Mlller_:f

(1976)euuiWerry,Sprague, and Cohen (1975) have found a

hyperact1v1ty factor that overlaps to a great extent w1th au7w':

B o

.i conduct dlsorder.Ql": | S
| Shaffer, McNamara, and Plncus (1974) found that
.mothers' reports Of hyperact1v1ty correlated w1th a ,ilJ -
,Zconduct dlsorder‘dlagn031s (as measured by the Conduct
Dlsorder dlmen51on of the Peterson-Quay Prcblem Checkllst f;

Quay & Peterson, 1967) but not Wlth dlrect objectlve o

. measures of act1v1ty level or attentlon._ Furthermore,'

N

Shaffer et al foundairelatlonshipketween OVeractlvlty andfff

31mpu151v1ty and the conduct dlsorder syndrome Shaffer,.‘d

} Se
McNamara, and Pincus (1974) conclude that "overact1v1ty, PR

1nattent10n and 1mpu151V1ty are non-spe01flc correlates

of a conduct dlsorder" (p. 13)



e

Researchers have also found that éxperts- have dlffl‘f
-,culty agreelng w1th one another regardlﬁé//ie d1agnos1s of
‘*hyperact1v1ty.' Kenny, Clemmens, Hudson, Lentz, ClCCl, and
'“Nalr (1971) 1n a study of 100 chlldren referred by school

i:and medlcal sources to a. dlagnOSth and evaluatlon Cllnlc

A mfprlmarlly because of dlagnosed hyperact1v1ty, found that

:l‘58% of the chlldren were not cons1dered hyperactlve byﬁthe .
'*majorlty of the CllnlC staff 22% were: ratedfas hyperactlve fj
Eby the. majorlty, 7% by a mlnorlty and only 13% were |

rffregarded as hyperactlve by all Judges. fi Lo

f .// .

In llght of thls ev1dence 1t would seem safe to ’f"';

"mconclude that as 1t 1s presently deflned and evaluated

: 1 T
‘;hyperactlvlty 1s at best an elus1ve construct Furthermore,_:g,¢q-

. \

*e.accordlng to the crlterla descrlbed above by Sandberg,;, f‘

ff;hRutter, and Taylor (1978) and Rutter (1965) hyperact1v1ty

'adrlS not ‘a: syndrOme.f:;f{f-"u""

Though?there 1s no consensus.as to what constltutes-;ﬁ}‘”
bji"hyperact1v1ty, there seems to be general agreement 1n t'e:'
1tllterature that some chlldren eXhlblt behav1ours whlch ;_ |
f‘dadults construe to be problematlc q/} the adults, othersv y?d;ff
hln the enV1ronment'and/or the chlldren themselves | ikii
.(Buddenhagen & Sickler, 1969 Huessey, 1967 Patterson,.
1H1964) 5 When the frequency, 1ntens1ty and/or nature of
'T:gthese behav1ours are such that the adults 1n the chlld s

env1ronment are no longer willing or able to tolerate the'

o behavxours, these adults deem 1ntervention necessary._g,15

_ In the foreg01ng studles, 1t 1s apparent that

a2 M



‘ ~"hyperact1v1ty“ 1s dlfflcult to deflne and aSSess., Also, o
overact1v1ty"vappears to be one of the most sallent
' .CharaCterlSthS of chlldren whose behavxour 1s cons1dered

‘; problematlc 1n the classroom (Huessey, 1967 Jul;ano.&’

f'fGentlle, 1975 O‘Malley & Elsenberg, 1973 Wender, 1971)

.lFor these reasons, and because "actlvlty level" can be

»tgoperatlonally deflned the fOllOWlng study focusses on

of thelr dlagnostlc category..li

Thus, 1n the follOW1ng rev1ew of the llterature,;

'_fgstudles .are revlewed that addressed themselves to

bAN

v.hyperact1v1ty, hyperklne51s or overact1v1ty.: The only
'ffcon51deratlon for 1nclusion of a study 1s that the subject
“uffpopulatlon was con51dered by the 51gn1f1cant others 1n the
: . DL S
e"hlgh?level of act1V1ty"', Studles focu551ng on mlnlmal e

*g*ebraln damage, mlnlmal braln dysfunctlon, or learnlng

“-fddlsabllltles are referred to only 1f they address them-ﬁf"”

"5-fselves spec1f1cally to the act1v1ty levels of the target

dr;gchlldren.t

”fActhlty Level f‘,f',fftff}lifjtlgh }ff';ff;'ﬁ% !77‘a

e
e

.,

LR

.'the analy51s of hlgh actlvatyylevels in chlldren regardless ‘dd

f{bchlld s llfe (parents, teachers, and/or doctors) to have a g}fff}'”

Werry and Quay (1969) have suggested that methods of "Q*”

”?r}behav1oural observatlon in. the classroom should be,

5f]_rellable, valld, of utlllty in ‘a varlety of settlngs,.,

nferelatlvely 1nexpens1ve, and utlllzable by peOple w1thout ,flfo'VFa:;

fff“profe551onal tralnlng f Thls writer would 1mpose onef?f.ut

“.addltlonal crlterion, that the method be relatlvely

Ty



L

'unobtrus1ve and nonreactlve so that the very presence of

v <

“:the 1nstrument Wlll not be respon51ble for alterlng thei
behaviour that 1t is 1ntended to study. The follow1ng o
’7paragraphs descrlbe the four methods most frequently used

,;to measure act1v1ty level-_ (a) observatlonal, (b) free

“spaCe traVersal, (c) fldgetOmetrlc, and (d) klnetometrlc.;ﬁjﬂ"

The earllest attempts to measure acthlty level

.,probably 1nvolved dlrect V1sual observatlon of the subject

"-b’RhelngOld (01ted 1n Cromwell Baumelster, & Hawklns,

";';1963) and Hurder (c:Lted 1n Cromwell et al 1963) both

JVobtalned rellable measures of act1v1ty merely by hav1ng an _Q{
7.Ulobserver count the behav1ours over tlme. Foshee (1958)
bifound hlgh 1nterjudge rellablllty when he had observers:ff"

'7fgactlvate a cumulatlve stopwatch when subjects moved and

v

iﬂ”fdeact1v1te 1t when they stopped mov1ng., Several problems DU T
‘”*iarrse w1th contlnuous observatlon and recordlng of v;?ﬂ

5fﬂbehav1our. That thls approach requlres the und1v1ded

Qvattentlon of one observer per Chlld renders 1t costly ln ,fj"‘”

?M"terms of bothﬁtlme and labour expended As well the

“1_repetlt1ve, modbtonous nature of the task may lead tO

Uf’observer error.s Flnally, unless utlllzed 1n a spec1ally
ffrde51gned classroom w1th atone-way observatlon w1ndow, the
"Tobserver s presence could affect the subject s behaV1our

Vldeotape equlpment capable of recordlng samples of

fpfa subject's movements whlch the observer later counts :;df;r

"‘9

'_.durlng short 1nterval monltorlng se551ons, has been

Pe

':10'

rzsuccessfully utlllzed to obtaln a more rellable (and less g{,_

o



lfatlgu1ng);assessment.of act1v1ty levels'(Salnsbury, 1954
'and Ben01t as 01ted in Cromwell Baumelstér, & Hawklns,
:f1963) The expense of such equlpment though is : ?
,sfrequently prohlbltlve ang the tlme must Stlll be taken

'»to study and record the act1v1t1es.‘ Furthermore, Wlth

\

“both the dlrect and v1deo observatlons, other chlldren,r;f'
S /J/ ¢ ,‘ "‘—,‘/"'7/

;, objects 1n the classroom, or even the subject S own body o
,(when flne motor act1v1ty 15 relevant) mlght obscure the

Camera svaewof the target behav1our.h,,fv'_"p,’ 3 ‘fé;vi*i.

[

The number;of tlmes a Chlld moves from one area of a

g ‘..
’

' b.room to another has been the crlterlon for evaluatlng

"'u'

,j'ﬂact1v1ty level utlllzed by many researchers, and has been o

'f“Vmonltored both by direct observatlon or mechanlcal means.:f_y“_r

' frFoshee, Palk jand Cromwell (c1ted 1n Cromwell et al

51963) d1v1ded the floor of an observatlon room 1nto

"i?sectlons and had an observer count the number of tlmes‘ffo‘
fithe subject moved from one sectlon to another ThlS}ff[d_“ﬁ,f~f
ft;method suffers frOm the llmltatlons of prev1ously dlscussed
:?‘iln s1tu observer methods.; It 1s expen51ve (a spec1al 5
df;env1ronment and observer are needed), tlme consumlng, and
f;5the obserVatlonal method 1tself couﬂd affect the behav1our‘.
*5i1t 1s attemptlng to measure.:ﬁr;!*x‘ iy s
| ElllS and PrYer (1959) devrsed a roOm 1n Wthh beams;ff'

‘f‘of llght were crlsscrossed and focused on photo-electrlcf:i'

f?.cell mechanlsms on Opp051te 51des of the room.v Movement e

<

[”deflned as the breaklng of the nght beam, was reglsteredf'“v

’hdon a counter.: Thls method requlres the Chlld to be alone'_,"f':'bl

11



"iu;and electronlcally record the movements., Both of

ff_dev1ces as well as the many varlatlons of them (CrOmwell

F‘lfdo they have lead W1res Qnd Cables attaChed bUt they,

212

'::or w1th an: observer in a speclally englneered env1ronment f

: Results extrapolated frOm this settlng and applled to the

laserOm or other natural enV1ronments would have llmlted

_ valldlty and utlllty.m l¥tv';.,i =f:v “5y~f yf ‘:fff'gje

| :-“Fldgetometrlc deV1ces" measure thevnumber of tlmes a. :

;,subject Jars a. platform or cage that s/he:r;placed ‘on- or 1n
= :

&
‘The stabllometrlc chalr (descrlbed by Sprague & Toppe,_(

7'}1966) rests on sprlngs whlch trlp a sw1tch and cumulatlvevﬁ

'7,counter when moved The stabllometrlc cushlon (Cromwell,-,,“li”:\

"HBaumelster, & Hawklns, 1963) contalns a mlcrosw1tch 1n the f”

"mlddle of each 51de of a cushlon.v Movements of very small

”magnltude of the buttocks close the c1rcu1t on the sW1tches

vjese“’f

"::et al., 1963) are very llmlted 1n thelr utlllty , Not only

fg*»espec1ally the varlatlons of the stabllometrlc chalr, are

vyr'very 0btrusrve and could dlsturb others if utlllzed 1n a,?;“'”lv

.”j;regular classroom enV1ronment “yFurthermore, these

"’fldgetometrlc dev1ces would be llkely to attract undue f{ffff7ﬁ'3‘”'

attentlon to the Chlld and could stlgmatlze hlm/her

:ffPerhaps, though, thelr most llmlting feature 1s that they

]mfrecord only 1n seat "fidgeting“ and once the subJect has f{g;gaf;[7'

dfilefthls/herseat UMn:anunusualoccurrenceforcﬂuldren w1th

lﬁfhlgh act1v1t§}levels) actlvity can no longer be monltored

"Klnetometrlc dev1ces" seem to have the greatest RETTRTIEE

”l:potentlal for measurlng act1v1ty levels 1§ al Chlld'

o

A



“t-porate an act1v1ty counter.. Foshee, Palk ,and Cromwell

N

s

‘natural env1ronment as they generally allow free ranglng .

’p act1v1ty by the Chlld and do not. requlre an in’ 51tu

i

'”gobserver They are self-contalned devrces lech 1ncor—th"“

»(c1ted by Cromwell et al., 1963) used pedometers to glve

'Tg'.an 1ndéx of act1V1ty level w1th mentally retarded subJects. PR

'fShulman and Relsman (1959) dev1sed an "accelerometer" or

df actometer" whlch seems to be the dev1ce most freqhently

“'f_used 51nce to measure act1V1ty levels 1n chlldren.x The

vav

}dev1ce 1s an autOmatlc w1nd1ng wrlst watch,_one lS usually

h‘placed on the domlnant wrlst w1th another on the ankle.é,.hehffﬁf;ﬁuf

ﬁzgwatch has been adapted s0»that the watch hands progress
.bharound the face of the watch w1th each movement of the
::7fllmb thereby recordlng acceleratlon and deceleratlon asifffff_'h
55?;long as the movement 1s 1n the same plane as the face of |
”ii:the watch The dev1ce has been reported to have good
;ffllnterwatch rellablllty (Shulman & Relsman, 1959), but
tfthohnson (1971) reports varlatlons 1n sen31t1v1ty dependlng |
ffffon the watches pos1tlon1ng and unequal sen51t1v1ty to o
';gfsome movements because of the deV1ce s unldlrectlonallty
:fr;A number of dev1ces, mounted on dlfferent planes could be v{gfwff'”
‘Edplaced on each Chlld but because each such placement |
ftirequlres the use of another watch, the cost would be .
ffyprohlbltlve for anythlng but llmlted experlmental purposes.:if:j';l
b;:Furthermore, because of the locatlon and method of its |
3~;placement 1t would be notlced by the chlld and hls/her

if classmates and thus the devrce 1tself could be responsible

*1

) e A ,\

for a change 1n act1v1ty level In splte\of these ‘



llmltatlons, Pope (1970) found this dev1ce.funptlonal in
fstudylng "braln—lnjured" and "normal“ chlldren when. the

chlldren were requlred to perform a dlfflcult task and
| Bell (1968) found a varlatlon of the actometer to be

useful as an objectlve measure of activity level

Slnce the research whlch forms the basis of thls the51s
hwas completed ‘a number of artlcles have been written whlch
‘::descrlbe and make use of a dev1ce very 51mllar to the one
devrsed for thls research (Schulman, Stevens, & Kupst 1977

Schulman, Stevens, Suran, Kupst & Naughton, 1978; Schulman,

Suran, Stevens,‘& Kupst, 1979) . That‘device and the

studles that have made use of it to date will be described
in the’ dlscus510n chapter. _ | o
| Accordlng to the’llterature, hlgh levels of actLV1ty
that 1mpede learnlng are relatlvely prevalent in class—'
rooms. However, estlmated prevalence statlstlcs for hlgh
act1v1ty level (1nclud1ng hyperact1V1ty and hyperklne51s)
tvary greatly dependlng on»the assessment crlterla utlllzed
“yand the populatlons studied ' Stewart Ferrls, Pltts, and o
Craig (196). found that 4% of 5 to 11 year old school
chlldren in St Louis were reported by thelr teachers to '
.be overactlve and to have short attentlon spans. Wehder

{1971) reported that teachers rate "restlessness" as a

- problem with 15% of elementary school chlldren. Huessey

;1nd that 108 of
&
. the second grade students surveyed were “hyperklnetlc"

(1967), us1ng a school questlonnalr-nﬁ

When looking at children who have been referred to

‘ cllnlcs or reported to have, behaV1our problems, thlS

l'
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incidence rate, as one WOuldvexpect dramatically‘increases.
Huessey (1967) in hlS survey found that 80% of chlldren‘
. conSLdered by thelr teachers to have serious problems were
labelled hyperklnetlc. \Patterson, James, Whlttler, ‘and’
erght (1965) reported that hyperact1V1ty is the major
}_reason for referral to Chlld guldance cllnlcs. ~Horensteln.
(1957) clalms that the most serious management problem
»-faced 1n 1nst1tutlons for retarded chlldren is hyperact1V1ty
-and accordlng to Keogh Tchlr, and Wlndeguth-Behn (1974)
hyperact1v1ty is the: term most frequently used by teachers
i"to descrlbe "educatlonallyhlghilsk" chlldren.
Whlle varlous dev1ces have been developed whlch attempt

‘to measure act1v1ty level no attempt has been made to utlllze
t'hem to. estlmate the prevalence of overactlve chlldren. There
,' ls no doubt however that, hJ.gh act1v1ty level is a serious o
and w1despread problem to those deallng ‘with chlldren.

| - Do chlldren w1th hlgh act1v1ty levels exhlblt hlgher
levels of act1V1ty than normal chlldren in all 51tuatlons :i
'*and at all tlmes? Research addre551ng 1tself to thls |
’questlon, whlle focuss1ng onthe act1v1ty levels of braln
1nJured neurologlcally handlcapped and hyperactlve chlldren,
suggests’ that act1v1ty levels vary 1n,response to the
demands of the 81tuatlon. Kaspar Mllllchap, Backus, Chlld,‘
and Schulman (1971),'compar1ng neurologlcally handl- ‘
capped chlldren with normal 5 to 8 Year olds of average x
1ntelllgence, found no dlfference in actometer readings

'}1n unstructured 51tuat10ns, but”a 51gn!(icant difference_

“in structured sltuations. Pope (1970), in a comparative

?



' She recorded accelerometer eadouts of thelr domlnant

16

i

, study of "brainklnjured" and “normar'chlldren, divided a
o

room into quadrants and observed the chlldren in undlrected

. \\"‘

play and whlle performlng both s1mple and dlfflcult~tasks.

“

wrlst and ankle, movements across quadrants and types of

movement w1th1n qu%grants (locomotlon, standlng, and
~,

s1ttlng) In undlrected play she found that there were no;‘
51gn1f1cant dlfferences in total motor act1V1ty between"
the braln 1njured and normal groups although the braln
;1n3ured group had both a greater number and shorter f;“
Hduratlon of contacts w1th toys and traversed more quadrants ) el",";
.“Wlth a srmple task there was also no dlfference in total ‘T;\ ;
”wmotor act1v1ty ' The braln 1njured group dld however, , »l_vib \*\
manlfest 1ncreased motor act1v1ty when requlred to attempt |
La dlfflcult task Furthermore, Pope . found that the -
normal" chlldren could 1nh1b1t voluntary act1v1ty (remaln

il

!
. !
' seated) for longer perlods of time than the overactlve, ' o =8
‘ N L
}fbraln 1njured chlldren. i
o Zrull Westman, Arthur, and Rlce (1966) contend that ;
’ ' |
'research 1ndlcates that hyperact1V1ty is an 1nab111ty to '
bwlnhlblt motor actlvlty in 51tuat10ns where motor

"dlnact1v1ty 1s a de51red goal There seems to be ample

o ev1dence to conflrm that overactlve chlldren do not

A N 2

nexhlblt abnormally high levels of act1v1ty 1n all

Q.51tuatlons, but they are partlcularly actlve 1n 31tuatlonsj'

’.requlrlng concerted attentlon/and 1nh1b1tlon of motorlc

o
i

act1v1ty -
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»Treatment Approaches to High Act1V1ty Level

1

The four prlmary treatment approaches used by resear—f
chers and clln1c1ans attemptlng to reduce hlgh act1v1ty
levels are:. (a) medlcal 1nclud1ng pharmac01091¢al

admlnlstratlons and dlet changes, (b) env1ronmental
\

'manlpulatlons such as- speclally englneered classrooms,

(c) feedback, and (d) behaV1our management utlllzlng the “:I‘L
o T_Prlnc1ples Of learnlng theory. ' -

B Medlcal Treatments. Most medlcal treatment approaches*'

‘to hlgh act1v1ty level ‘are predlcated on the assumptlon

that -high act1v1ty level is a result of a chemlcal

1mbalance in the patlent s braln or ‘nervous system whlch

, results in thlS spec1f1c type of neurologlcal dysfunctlon o

(Valett 1974) A change in- dlet or 1ngestlon of drugs ‘

'purportedly corrects this' 1mbalance. .

Both stlmulants suchasfhﬁzepam, D--amphetamlne and

o

' methylphenldaﬁe (thalln), and tranqull;zers such as

'perphena21ne, chlorpromaz1ne, mesorlda21ne, and thlorlda21ne

iproblems 1nvolv1ng hlgh act1v1ty levels (Jullano & Gentlle," a

;have been utlllzed to attempt to help chlldren who have

- 1975) The amphetamlnes or stlmulant drugs are currently -

1n most w1despread use, although both stlmulants and

-_depressants have research flndlngs whlch both support and

,deny thelr effectlveness. The results of these studles

'often seem to. be more a functlon of the research

N

methodologles used than actual drug effects.. Sulzbacker

>

(1973) 1n a rev1ew of 756 studles of the effects of
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,psychotroplc drugs on- chlldren found that 72 5% of the

_studles lacked even mlnlmal controls and dlrect behav1oural

observatlons were rarely utlllzed

o There is llttle ev1dence that 1n the long term

: these drugs are benef1c1al in any way.‘ In one of the few
follow-up studles 1n thlS area, WelSS, Kruger, Danlelson,
“and Elman (1975) studled three matched groups of -
."hyperactlve" chlldren \cne group on methylphenldate, one
' group belng treated w1th chlorproma21ne, and the third .
'group on no medldatéon., After 5 years, no 51gn1f1cant
'ddlfferences were found 1n the emotlonal adjustment :

'dellnquency rates, WISC scores,‘academlc performance

. (number of grades falled) or hyperactrvrty of the three b

'.‘dlfferently treated groups.l o' Leary and Pelham (1977) ‘
"agree that drug treatment of chlldren labelled hyperactlve
‘ nelther seems to correlate w1th long term academlc
1mprovement nor wrth amelloratlon of assoc1ated socral

. Not only 1s the utlllty of these drugs 1n‘reduc1ng
x\:fact1v1ty levels of thls target populatlon questlonable,f '
sibut s1de effects are w1despread . o' Leary and Pelham (1978)
ji‘report that these drugs lead to a loss of appetlte,i»'d
’vvreduced growth rates, an 1ncrease 1n heart rate and
| *blood pressure, 1nsomn1a and not least of all, a Sf a
r;dependence on drugs for behav1our control Jullano and |

‘dGentlle (1975) conclude that most studles 1nd1cate that

.1~the adverse 51de effects of these drugs are greater than f*x.‘

R

. /.,» -.' -
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or equal to aky benef1c1al effects they mlght have ~In o

' splte of thls, lt has been estlmated that. approx1mately 1
200 000 Amerlcan chlldren (about 2%) now. recelve amphet—.~

bhamlnes to control hyperactlve behav1our (Ayllon, Laymam;p
‘h;& Kandel 1975). Theré is no reason to belleve “that theT
pr0portlon would\be lower 1n Canada.‘-' | |

e In splte of the above flndlngs, the w1despread use, £

of - drugs to control act1V1ty level may be due to thElr

: relatlve lack of expense and ease of admlnlstratlon. Ashig;

awell drug admlnlstratlon 1mplles that overactldagy 1s a: Fit
o 'blogenlc problem and helps conv1nce the adults respon51ble |

.for the Chlld (as well as the Chlld hlmself) that they are'

Af d01ng all they can. to help the- child and that the matter .

',1s essentlally out of thelr hands. :f

~e
N

3 The allegatlon that elements 1n a hyperactlve chlld s.
‘v;dlet are respon51ble for hlS hlgh act1v1ty level 1s based fit

':ff on. the PrEmlse of chemlcal 1mbalance in. the body (Ross &""‘

.‘”fthe theory attrlbutlng hyperklneSlS to the exlstence Of

;7_ sallcylate llke compounds 1n foods and espec1all¥

IVFfﬂartlflcal flavours and colours, has proposed a. dlet dev01d
"of these coMpounds for hlS patlents who have been dlagnosed
=3as hyperklnetlc. Felngold and others (Cook & WOOdhlll

L 1976; Felngold 1976, 1975; Stlne, 1976) have clalmed i

."w1despread success in thelr use of the "K P" dlet

j'anecdotal 1n nature or lack adequate experlmental controls

19

'1??f Ross, 1976) Felngold (1975,_1976), the major proponent of”f°x'

- :Unfortunately, these studles are, for the most part elther,_;,_pfb’

e e b 2 5L



o eleven months, subjects for whom the dlet was llkely

.and objectlve measures of both dependent and 1ndependent
| variables,’ One well-controlled study in thls area dld
‘report posrtlve results (Rose, 1978) However, by onlystudylng

subjects who had been on the K-P dlet for a mlnlmum of : 7’ o -i

'effectlve, Rose dld not con51der a cross- sectlon of
:Korhyperactlve chlldren on the dlet and hence Jeopardlzed the )'f -
':validlty of her results. Llpton and Wender (1977) in a
.report on the results of three well-controlled double bllnd
‘iexperlments examlnlng the relatlonshlp between hyperklnesrs
':‘and food addltlves, conclude that "the eV1dence avallablevi‘
i_.so far generally refutes Dr. Felngold s clalm that ‘}‘ i? o 4

'jart1f1c1al food colorlngs 1n ‘the dlet substantlallY

aggravate the behavrour of chlldren w1th learnlng

fdlsabllltles and hyperkine51s ( 13) Whlle thlS dlet

}'fmlght proveeffect1Veforeasmallproportlon of hyperactlve

*chlldren (llpton Wender, 1977 Rose, 1978), there is
'“f certalnly no ev1dence to suggest that 1t 1s the panacea
'"7'that 1ts proponents clalm 1t to be (Ross & Ross,_1976)

1( Env1ronmental manlpulatloﬁ One approach to

:.amelloratlng hyperact1v1ty by alterlng the envrronment
:f(strauss & Lehtlnen, 1947), is- based on the premlse that
the overactlve Chlld 1s sufferlng from a stlmulus overload
'Hbfand that reduc1ng env1ronmental Stlmull, often by usrng |
’{fcublcles, usxng s1mp11f1ed academic materlals and : v” A
'f{alncreaSLng classroom structure, w1ll 1ncrease attendlng

| ";f'?e@yblour (Strauss & Lehtmen, 1947 Strauss & Kephart



A cantly more than non-hyperactlve chlldren (Carter & Dlaz,

“1973) Moreover there 1s ev1dence that chll@ren do not -

21

;1955); There is evrdence, however, ‘that hyperactlve

) chlldren do not respond to dlstractlng Stlmull 51gn1f1— .

i{1971 Schulman, Kaspar, & Throne, 1965 Sykes, Douglas,"V

rWelss, & Mlnde, 1971 Worland North Jones, & Stern,-

,seem to 1mprove in thelr academlc performance from the-
hvreductlon of dlstractlng Stlmull (Shores & Haubrlch 1969)
=;‘and that 1n fact they may become more attentlve and less

'actlve when exposed to multlple and varlous sensory |

'stlmulnb (Gardner, Cromwell, & - Froshee, 1959),,

It has also been suggested that chlldren who are not

';;prov1ded wrth suff1c1ent outlets for normal physrcal
':Jact1v1ty (apartment bound or telev151on addlcted) may
‘.‘fmanlfest hlgh act1v1ty levels (McNamara, 1972) However, f
txfthere has been llttle emplrlcal ev1dence as to the verac1ty
ih.of thlS hypothe51s or efflcacy of prOV1d1ng these ;"

'ffff outlets (Ross & Ross, 1976)

Feedback Feedback has been deflned as the mechanlsm

f{;;_by whlch a machlne, dev1ce, or organlsm recelves 1nformatlon,fcf.v
';fff:about the nature and/or effects of 1ts outPUt or behav1our ; i
‘“"vh"“t”.",.-'(Solomon & Rosenberg,‘ 1964) Feedback is concelved Of as. "Part
j"’fof a- homeostatlc Process, the feedbacklls‘utlllzed to a B

':fdetermlne whether a course of actlon 1s the correct one,.eh;‘}&

’“f”or whether some alteratlon 1s necessary to make 1t correct"“

(Solomon & Rosenberg, 1964, p. 197)




The beneflts that accrue from prov1d1ng a learner wrth

knowledge of results or feedback concernlng hls perfor-

-

I‘mance has been attrlbuted dependlng on the theoretlcal

worlentatlon of the wrlter, to the relnforcement motiva- - -

‘tlonal or cognltlve effects of the feedback Nevertheless,
-~;that feedback fac1lltates learnlng, as well as enables :
faperformance of prev1ously learned behav1our, 1s a w1dely
accepted prop051tlon (Bllodeau & Bllodeau, 1969 F;tts,;
}1964 Hull 1943, Sklnner, 1938) | | | | o
Mowrer (1960) and Bllodeau and Bllodeau (1969) |
‘jdlstanUlSh between two types of feedback that can affect

]}tthe motor performance of ‘an 1nd1vmdual The flrst type of

'feedback.ls from the 1nd1v1dual s own- receptors (prOprlocep-

'tlve or orlglnatlng from the sense organs) and occurs~

'durlng the executlon of a task or act The second type of
‘ co

'ifeedback has 1ts orlgln 1n the env1ronment and occurs once

_',the act or task has been completed The effectlveness of

"the flrst type can be demonstrated by obserV1ng that o

"”ﬁffpeople who suffer from tabes dorsalls (1nvolv1ng a lOSS Of
'Jf}fsensory feedback from one s legs) are unable to walk

‘a*(Logan, 1970) or by obserV1ng that those w1th profound

22

wg:fhearlng loss have dlfflculty speaklng clearly‘. ThlS flrst ytj

’"f?type of feedback 1nvolves the 1nd1v1dual 1n an - almost

: ifcontlnual self-correctlng process Wthh enables hlm to

'i~fexecute varlous motor tasks already 1n hlS repert01re

'fi(Mowrer, 1960).5vjf" |



i~ The second type of feedback becomes more 1mportant

T when the feedback cues from the 1nd1V1dual S own receptors

‘ prov1de 1nsufflclent 1nformat10n to permlt adequate self-

x correctlng of'the response.. Thls type of feedback would

Y

occur 1n the process of learnlng a new Sklll or when the'

vlndlv1dual S 1nternal feedback mechanlsms are elther i x

L

somehow 1ncapac1tated or 1nherently not sensltlve enough .

;,‘to the type of 1nformatlon needed It is. thlS sec0nd type

g of feedback that prOVlded by the env;ronment that 1s of -

'g~concern 1n thls paper. f

v: regardless of the types of learnlng or type of subject

L - e

Researchers have been unanlmous 1n concludlng that

",P_anOlVEd a pos1t1ve llnear relatlonshlp ex1sts between o

,rate of Sklll acqulsltlon and frequency of 1nformat10n 'p;

'Afeedback (Battlg, VOSS: & Brogden, 1955 Bourne, Guy, &~71'

Wadsworth 1967 Bourne & Pendleton, 1958 Lev1ne, 1966

"“:E“poulton, 1957)

Rafl (1962) successfully used 1mmed1ate feedback to

’f.help a’ woman control a severe foot tapplng tlc._iThed'

715;feedback con51sted of a buzzer whlch was trlggered bY

u?*}spasmodlc foot movement Plneda, Barlow, and Turner ‘

DV'ff(1971) successfully utlllzed a feedback procedure to reduce

'?ﬂfa patlent's 1nord1nately hlgh rate of speech frOm 200 words

'19per mlnute to 130 words per mlnute.p They conducted

e creadlng trlals where above*crlterlon speech rate resulted

'-gfln a whlte llght belng flashed whlle a speech rate at or

V_W-belOW crlterion resulted 1n a blue llght belng flashed

231
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Leltenberg, Agras, Thompson, and erght (1968) w1th a

O

24

Another cllnlcal appllcatlon of feedback procedures

1n controlllng problematlc behav1our ‘was demonstrated by

uclaustrophoblc patlent The patlent was elther allowed to

'tlme the perlod durlng whlch she felt comfortable in an

ﬁfound that the feedback se551ons resulted in more

}'lpatlent exhlblted the characterlstlc head movement the

;enclosed space (feedback se551ons) or was told the stop

’

watch was: unavallable (no feedback se551ons) Leltenberg ot al

1mprovement (more tlme spent in the closed room) than the :
se551ons whlch lacked feedbask | .

Bernhardt Hersen, and Barlow (1972) compared the

hf'effects of 1nstructlons versus feedback in . controlllng

:4Mfthe spasmodlc head movement of a man sufferlng from ,

) severe spasmodlc tortlcollls.~ These researchers found that

durlng trlals where a llght was flashed whenever the L

o ytpatlent was able to reduce the' frequency of these movements -

n7hboth audltory (buzzer) and v1sual (llght) feedback

?Vresulted 1n 1mproved stabllometrlc performance,‘whlle no }:'5

A'“ufffeedback resulted 1n no s1gn1flcant change in act1v1ty

tﬁfflevel

{ef51gn1f1cantly., On the other hand, 1nstructlons to reduce

‘:a;these movements had no 51gn1f1cant effect on thelr t.. g
':va_éfrequency.- In the only avallable study concernlng the ;@Er#7;t'

u?ffutlllty of feedback 1n controlllng act1v1ty level Horgan.VJi;e"t;F.

khfiﬁ(1977) found that w1th educable mentally retarded chlldren,;u

8 o b s e w5
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Leltenberg et al (1968) 1n a study 31mllar to the

"one they conducted W1th the claustrophoblc patlent (above)

*'allowed a patlent w1th a severe knife phobla to monltor

the tlme that she could comfortably look at an ordlnary
}kltchen knlfe.- As 1n the prevlous experlment thls tlmlng

‘procedure seemed to enable the subject to 1ncrease the

"-_ tlme COmfortably spent exposed to the knlfe,twhlle w1th

:the ‘removal of the tlmer progress was retarded ; Wlth thls‘

"r study, Leltenberg et al.found that nelther addlng nor

f:remov1ng contlngent pralse affected the progress that the |
uiSUbJeCt was. maklng.»rf-f;- 1‘;' RS _,p.'f'_ B
‘_ Salzberg, Wheeler, Devon, and Hopklns (1971) ',{

-k.attempted to evaluate the relatlve effects of feedback and

'relnforcement upon the accuracy of letter formatlon w1th

alone,wasvnot‘effectlve. Only when feedback

133¢anﬁﬂ¢tion w1th access to play dld

Alseno3doubt7that rernforcement can be an';_f,f
ool 1n behav1our change programmes (Kazd1n,~

: FAzaroff, & Mayer, 1977) Not only does

"°fQ¥re1nforc'ment prov1de 1ncent1ve for spec1f1c behav1our

t-,ffchange, but 1t performs a valuable feedback functlon by

',;1dent1fy1ng the behaviour that 1s to be changed and by
:ﬂfnotlfylng the subject that he has elther been successful
"”7or unsuccessful 1n approprlately alterlng the target

fbehav1our.' However, when relnforcement programmes are

e
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‘establlshed 1n a natural env1ronment _the relnforcement of

h”necess1ty, 1s usually admlnlstered some tlme after the o

approprlate behav1our has been emltted As a result the

subject mlght have dlfflculty 1dent1fy1ng the prec;se_

.:features of hls behav1our that he 1s belng requlred to

change or: 1dent1fy1ng exactly when he has been successful -.h

;;1n changlng these target features. The numerousvi

'1nterven1ng Sglmull prOV1ded by the env1ronment and the

k!

1nterven1ng behav1ours emltted by the subject between ‘the:

',tlme that the target behav1our was emltted and the

frelnforcement admlnlstered mlght make the assoc1atlon'

- ;_between the target behav1our and the relnforcement o

wtdlfflculty to 1dent1fy V')f5-: hﬂh;fw:-'f.b'j\

V‘-w1th a. subject sufferlng frOm anorex1a nervosa (exten51ve;;,'

Agras, Barlow, Chapln, Abel and Leltenberg (1974)

.,ﬂ.attempted to compare the utlllty of relnforcement alone :

R .w1th a_programme 1nvolv1ng relnforcement and feedback

”f{ self‘lnduced welght 1oss) They found that maklng

f;priV1leges contlngent upon welght galn dld not result 1n:3d

_welght galn, whlle prov1d1ng 1nformatlon concernlng number_ﬂf'“*

‘f_result 1n 1ncreased calorlc 1ntake as well as welght galn.,a'”'“”‘"

"5;of calorles consumed,unumber of mouthfuls eaten and welght :1:5”“

"flgalned “in addltlon to the contlngent relnforcement dld

s required for relnforcementqfo be max1mally effectlve"v.:

. _]-\ . .
mciidenle o



e gby maklng relnforcers contlngent upon therroccurrence.f.

‘Tf'the target behav1our 1s removed or when an 1nCOmpat1ble 9”1'57f

‘vfb;behaV1our is relnforced When the 1ncompat1ble behav1our ;fff%*:*w'“

Behav1our management Behav1oural approaches to the

e
,‘modlflcatlon of hlgh act1v1ty levels or any other problema— _

'fth behav1ours presumes that behav10ur is “an observable
phenomenon whlch can be studled and ccqtrolled w1thout
regard to 1ts etlology or hypothetlcal perceptlve,w_-Vf'}

-affectlve, or cognltlve processes or states. Behav1our«g o

romtemmn fe el e L

: management 1nvolves the "appllcatlon of ¢he results of

;Jlearnlng theory and experlmental psychology to the D blem 0 _ .fH‘,L

",of alterlng maladaptlve behav10ur" (Ullman & Krasner,”

| i1965) ' The focus 1s Qn operant COndlthnlng whereby
target behav1ours are controlled by thelr consequences. D W
T A TR

,The frequency ofoccurrenceci behaV1ours may be 1ncreased

'fOn the other hand the frequency ofoccurrencetof behav1ours .fd
Trmay be decreased when followed by an avers1ve event (a ;‘xb‘]fr

7punlsher), when a relnforcer that 1s presently malntalnlng

¢

Tis relnforced, 1tsoccurrence1ncreases and the frequency

o of0ccurrencecf the target behav10ur thereby decreases.gfjf’iﬁ

;Appllcatlon of these behav1our management prlnC1ples':yTaff*3"f57

ff-yand technlques andqderlvatlves of them as outllned and "fii}j}lﬂﬁfg

flifexempllfled by Bandura (1969), Kazdln (1977), and Krasner

“~lf;;(1971) has been one of the approaches taken to the ;i;wlﬁffi'?i&fyﬂfT

_»4jffftreatment of chlldren Wlth hlgh act1v1ty levels.;iv”'

;ff By far the most frequently used behav1our management

bbfapproach to reduc1ng hlgh act1v1ty levels and related



~ment he was able to 1mprove all three components of

\ .
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behaviour problems has been that' of reinforcing lncompatible
behaviours. Researchers have attempted to increase:

(a) attendln¢ behav1our, (b) in-seat behav1our, and

(c) academic performance, both because these activlties

seem tO‘be,incompatible with high activity levels and

because these are de51rable behaviours withln the

~classroom settlng and dlfflcultles in these areas are some

of the most frequently 1dentif1ed correlates of overactlve

'behaV1our.

In a study des1gned to amellorate the attentlon
problems of eight 1nst1tut10nallzed, retarded hyperactive
chlldren, Alablso (1975) 1dent1f1ed and attempted to

1ncrease the frequency of occurrence of three components :

tof attention:. span, focus, and selectlve attentlon.~ He :

operatlonally defined span as ti ’ﬁtpent in seat, focus

Ias the frequency of correct .responses to a hand-eye

coordinatlon task and selectlve attentlon as the number

of correct responses to a two—stage stlmulus dlscrlmlnatlon

-

task - He found that by us1ng tokens and - soc1al relnforce- R
attendlng behav1our of these subjects and - furthermore, that

these behav1our changes generallzed to the classroom

v

setting, ".\ v o

Allen, Henke, Harrls, Baer, and Reynolds 1§6@ , in
their 1nvestlgatlon of a 4%- year old boy with a severely
llmlted attention span, concluded that teachers making

use of systematic and 1mmed1ate social relnforcers could



shape and maintain attending‘behaviours. In another‘
successful attempt toiincrease attention span, Quay,
Sprague, Warry,.and McQueen (19675 had an observer flash a
llght mounted on a chlld's desk for every ten second ,-
interval durlng whlch the Chlld looked at the teacher
durlng a teaching seSslon. Tne Culld subsequently
received candy and pralse for each flash that he had
earned. ) |

While the above studles seem to demonstrate the
efflcacy of 1ncrea51ng attendlng behaviours w1th the use-
.of behav1our management technlques, 51nce they did not
‘measure act1V1ty levels, one cannot - be certaln that the
.assumptlon that an 1ncrease of attendlng behav1ours
: necessarlly 1nvolves a decrease in act1v1ty level is .
ivalld Furthermore, these programmes would be dlfflcult j
and/or expen51ve to 1mplement in a classroom settlng. ”
Alablso 's (1975) approach requlres that the Chlld ‘be "
removed frOm the claserOm and tralned- ‘a procedure that
is costly both ‘in terms of tlme and personnel Both N
,Allen et al 's (1967) and Quay et al. s (1967) procedures
}requlre an observer to record the behav1ours ‘and 31gnal
the Chlld or teacher when&the Chlld meets the crlterlon :
*ﬁfor relnforcement _ These, too, are expen51ve treatment
f'alternatlves ,and could also ‘be dlsruptlve for others 1n,‘

the class.

There is a substantlal body of. llterature that
-

1nd1cates that it is’ fea31ble to shape and 1ncrease 1n-seat

7
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behaviour of overactlve chlldren with " the use of behav1our
management technlques. Pihl (1967) attempted to use
behavicur management techniques Wlth two overactlve
boys for whom drug therapy had prev1ously exacerbated
their overactlv;Lty. He was able to condltlon these subjects _
sto‘remain'seated'for' 454minute periodS"by dispensing'
p01nts (exchangeable for candy), for every 25 seconds
that they - remalned seated | ‘ o
In an attempt to increase s1tt1ng with an overactlve,
mentally retarded boy in a remedlal preschool Twardosz and
>SOJwa] (1972), u51ng prompting and tokens (exchangeable |
for trlnkets) were able to increase his rate of 1n—seat L
behav1our from almost nonex1stent to over 40%. of the
observatlon perlod Patterson, James, Whlttler, and
i erght (1965) were able to 1ncrease 51tt1ng of an over-'
active child to- 20—m1nute 1ntervals flrst 1n a laboratory
nd thén in the classroom by us1ng a buzzer followed ‘up
by candy for- every ten second‘lnterval that ‘the" chlld' t,'
‘remalned seated In a s1mllar study, Patterson (1965L
u51ng a llght as a s1gnal and follow1ng 1t up with candy ;
for the overactlve Chlld 1n the lab as well as candy for
‘the chlld s entlre class, found that soc1al relnforcement S
.~from peers is also a powerful tool for 1ncreas1ng 1n-seat :
a.behav1ours in chlldren. ‘ Patterson duinote however, that
,there was no. concommltant increase 1n academlc performance. _\~p

The research concerned w1th the use of behav1our

management technlques to’ reduce out-of-seat behav1our,A



"

seems to 1ndlcate that thls 1s an effectlve treatment '

.mode. However, whlle in=- seat DehaV1our 1s certainly

1ncompat1ble with most gross motor act1v1ty, no measures

@

A were taken to ascertaln whether or not reductlon of out- of seat

behaV1our corresponds w1th reductlon of in=- seat movement
of the extremltles and/or the" type of movement of the
torso 1nvolved in in-seat "fldgetlng"

Edelson and Sprague (1974) attempted to control the'

' act1v1ty level, as measured by StabllOmetrlC cushlons,

of retarded overactlve chlldren, by rewardlng elther ;

‘-1ncreases or decreases in” act1V1ty levels. They concluded

that thelr procedure is very effect1Ve in- c0ntrolllng
\act1V1ty levels of thls populatlon. Thls method of» a

measurlng act1v1ty, however, as preV1ously dlscussed

' only renders an index of 1n-seat fldgetlng., Once the .

Chlld leaves the chalr there 1sru>recordcn?hls/herxnovement
uThe llmltatlons of the stablllmetrlc cushlons llmlt the

‘generallzablllty of these results and the utlllty of thls'
method of modlfylng act1v1ty levels 1n a natural settlng.”

'f Ayllon,kLayman, and Kandel (1975) examlned the

relatlve effects of behav1our management programmes versus.’

1

'gpsychotrOplc drugs (thalln) on hyperact1v1ty and academlc
'»f‘performance.; They found that dlspen51ng tokens for

"“flmprovement 1n academlc performance was as effectlve as.

bthe drug treatment for decrea51ng behav1ours labelled as -

thyperactlve. However, the students' math and readlng

’scores 1ncreased from 12% under the drug treatment S
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Programme to 85% correct under the behavrour management
"programme It is also 1nterest1ng to’ note that when these
}chlldren were 1n1t1ally taken off thelr drugs, thelr level
‘:of act1V1tyv1ncreased as dld thelr academlc performance. .
';Pelham (1976) s1mllarly notedlln hlS research that when
‘stlmulant drugs were w1thdrawn and a behav1our management
programme 1nst1tuted the chlldren s school performance
‘1mproved substantlally.‘k R | | !
The llterature seemsvto 1nd1cate that behav1our

‘ management technlques are a very v1able means of helplng
chlldren who have hlgh act1v1ty levels and consequent :
'school related. problems to control thelr own. behavrour. o }
tHowever, w1th most of . the research clted 1nvolvrng behav1our
”management of both out—of-seat and attendlng behav1ours,‘
the monltorlng of the target behavrours 1s a-tlme |
consumlng task whlch, 1n the majorlty of cases 01ted
| would requlre an external observer, an expen51ve and often

t

-obtru31ve means of monltorlng behav1our.



CHAPTER III .

STATEMENT OFZTHE PROBLEM

It is ev1dent frOm the precedlng llterature.reVLew
~that overact1v1ty in chlldren is a w1despread phenomenon i
:'that affects not only the involved child but hls/her peers
and that teachers have dlfflculty deallng w1th thlS problem
| behaV1our 1n the classroom. Furthermore, overact1v1ty
1nfluences the 1nvolved chlld 'S academlc achlevement as well
as hls/her soc1al.ad]ustment 'The llterature also 1nd1cates i
that a rellable,_easy to use and unobtrus1ve means of |
measurlng act1v1ty level 1s needed Thls type of dev1ce

‘would “be of use as a dlagnostlc 1nstrument to assess the

Lefflcacy of treatment approaches and to provrde addltlonal

‘»frlnformatlon as to the nature and correlates of overact1v1ty.‘

’Flnally, research must. be carrled out to see whether or ,‘}ff

’ .ynot act1v1ty levels of overact1Ve chlldren, as deflned and

- monltored by such a dev1ce, can be reduced by means of

jbehav1our management technlques augmented by 1mmed1ate

- ylnformatlon feedback The study described in the follow1ng,;¢pwb

' 1chapters represents thls wrlter s attempt to develop and

”-,valldate the use of a prototype act1V1ty monltor and

yfeedback system to be used 1n conjunctlon w1th behav1our

‘g'management technlques to reduce overactlve behavour 1n ;.u"'

?:'the classroom.
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Théf;ﬁo general hypOtheses'that‘are to be tested by
-‘this st:dy are: - (1) A rellable and unobtrusmve act1v1ty
vmonltor and feedback dev1ce that ‘can be eas1ly utilized. 1n
a classroom setting can be developed, and (2) act1v1ty

levels of overactlve chlldren can be reduced by means of

p051t1ve relnforcement and 1mmed1ate 1nformatlon feedback

"'More spec1f1c hypotheses w1ll be stated later 1n relatlon

"to the sp901f1c dev;ce and treatment procedures employed
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CHAPTER IV
" METHOD -

.Research Instrume’nt '

| The act1v1ty monltor developed for thrs research was'

' 1ntended to overcome some of the llmltatlons that were endemlc to
' exrstlng methods of measurlng act1V1ty levels. It was desrgned
'to be s;all llghtwelght relatlvely unobtrusrve, self—' |
contalned comfortable to wear, - easy to use and a rellable

--‘,measure of overactlve behaV1our 1n the classroom It was also ,

de51gned to 1ncorporate a dlrect audltory feedback deV1ce to B

' 1nform each subject prec1sely when s/he is belng act:.ve. It was

1ntended that ‘a. teacher be able to eas:Lly make usé of . the L
'. dev1ce w1th an overactlve chJ.ld w1th1n a classroom settlng
. ‘w1th a mlnlmum amount of. dlsruptlon or out51de help. ;

The dev1ce des:Lgned to meet these and more precxse spec1f1- -

catlons descr 1bed below was developed by Dr.» Patrlck Hardlng of

/

: _-:"The Unlvers1ty of Alberta Department Of Electrlcal

‘ "-’_.Englneerlng in consultatlon wn.th thls wrlterr .:Thé‘

- _.'dev1ce :Ltself consmts of flve mercury contact sw1tches

whlch feed 1nto a readout panel Each SWltCh cons 1sts of two v

B __'__w1res and a pool of mercury enclosed 1n a glass tube. ’I‘he w1res'f" '

: _{.i_are connected by contact w:.th the mercury pool and dlsconnected |

fby loss of contact ThlS pool of mercury is moved back and forth;-',‘ B |

' 1n the tube by alterlng the positlon of the tube (sw1tch)

The sw1tches are placed two at rlght angles to one another ;

14

*at each er.st and one 1n a horlzontal p051t10n at the upper back



of . the child.' The sw1tches are connected to the readout
A Y

panel by w1res enclosed W1th1n the llnlng of the sleeves of a

v _shlrt worn by the Chlld Output from -each body p051tlon is

'.1ndependentlyrecordedand1ndependentreadout1s6hsplayed

The readout panel of the- monltor f1ts 1nto a cotton

pouchsewn(mrto the mld back of the Shlrt The~sh1rt whent’d

'
vln use, can be worn over a cotton t shlrt The pouch is

_fastened Wlth velcro strlps to allow easy access. ,The_

NE

\ pos1t10ns of the mercury sw1tches are also fastened to the

Id

»

.shlrt w1th velcro strlps to- permlt the experlmenter to

- ad]ust the sw1tches to varlous p051tlons to correspond w1th

“_what the experlmenter has deflned as an act1v1ty

The mercury sw1tches make contact each tlme thelr

36

vertlcal orlentatlon is altered, in the present study by more-

' than 12°~' Mercury sw1tches sen51tlve to 50, 12°, and 200
angle changes are avallable., The 12°_angle was chosen after'

flwatchlng the target chfldren in thelr classrooms and

"observ1ng that movements that 1nvolved more than a 12°A (5

'~;fchange Ain orlentatlon become notlceable and problematlc

:when engaged 1n at h1gh frequenc1es. The rlght angle place-y

; ment of two such sw1tches helps ensure that movement 1n more“‘f.

\ ey

’thanonedlrectlonw1llbenwnltored Durlngpllottestlng,lt e

:_was conflrmed that most movements of the torso and arms ’

foflncludlng both flne and gross motor act1v1ty, were

fgreglstered by thlS method of placement of the sw1tches."5f:fif

Each contact closure by each SW1tch~tr1ggers an

:eelectronlc c1rcu1t wthh deactlvates the sw1tch for one



of a standard trans1stor radlo type earphone each tlme

Asecond.' ‘The sw1tch is deactlvated in thlS way so as to
‘llmlt activity overestlmates that -occur as a result of

mercury bounce.. Furthermore, deactlvatlng the sw1tches for

)

'each body movement at a pa\tlcular pOSlthn even though

both mercury sw1tches at a body p051t10n mlght have had

'thelr vertlcal orlentatlon altered by more than 12° tThe
h electronlc c1rcu1t feeds the 1nformatlon into a counter.

~The output of each counter is. then dlsplayed by LED s
sh(llght emlttlng dlodes) when a. prescrlbed comblnatlon of

"Arocker sw1tches on the readout panel 1s depressed

ThlS devrce was also de51gned SO that ak second 1000

- hertz tone would be provlded prlvately to the subject by means ,

ot f

7 elther the non-domlnant arm or the torso reglstered a movement

necessary task—relatedxbehakurs 3 such as wr 1t1ng or rals 1ng

h the hand to ask or answer questlons would not be - affected

?

;gram of thlS dev1ce, see Appendlx I

ThlS act1v1ty monltor does not requlre an observer

7fclassroom.u The classroom teacher can ea51ly be taught to

’”ju;that teachers were glven for recordlng act1v1ty levelsl;y”«

“h”ffrom the dev1ce can be found 1n Appendlx II f“?{7“

- one second ensures that only one act1v1ty is reglstered for

s

0 ACthlty of the domlnant arm d1d not trlgger feedback SO that S

;yjand so does not 1mpede the Chlld 1n any way w1th1n thel_'"'" .

E record the readout at the end of each se551on.f Dlrectlons

37

‘”‘For a more technlcal descrlptlon as well as c1rcu1t dla- o

| _to be present in. the ClaSSfOOm:'ls entlrely self—contalned"hf.

e
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' Any rellablllty flgures obtalned for thlS deV1ce
bwould only: represent the rellablllty of the dev1ce as 1t
was set up for and under the condltlons of/that rella— |
.’{blllty study. The monltor S flrlng 1s dependent on a

'number of varlables which can be adjusted to measure the
_:type of movement that is. of partlcular concern in. each
Lcase. To begln with, mercury sw1tches are.;vallable whlch
‘trlgger electrlcal response at- varlous angle changes. 'itt
jls poss1ble, by alterlng mercury swrtches, to make the

v

_devrce sen51tlve to elther more or. less gross act1v1t1es.

Furthermore, the placement of the‘mercury sw1tches both
'Vidon thelr own and 1n relatlon to one another when they are
.fset 1n tandem, dlctates the type of movements to whlch |
'ﬁthey W1ll respond. For example, plac1ng a sw1tch in- the‘l

pvertlcal posf@ion so that the mercury is elther on the

’”»top or bottom of 1ts tube when the subject is at rest ( Cj)

"hfw1ll requlreéagreater magnltude of movement to trlgger thefff

_idev1ce than plac1ng 1t s0 that 1t is 1n an almost horlzontal

"Vp051t10n when the subject 1s at rest (c;;p:) - For each

'f;dsubject pllot testlng must be carrled out to ensure thatj

jthe devrce 1s measurlng the type of movements that are

';‘},seen as belng problematlc for that chlld ' The settlngs

f;may remaln standardlzed for any group of chlldren engaged's;ﬁsv‘p
tln 51mllar types of E§oblemat1c act1v1t1es.' Whlle these af"mb
'i;varlables 1ncrease the functlonal flGlelllty of the

:Vdev1ce, they render 1ts standardlzatlon very dlfflcult



B

.ylelded an;

~activity cd

 monitor thas

= those of the

39
Interjudge rellablllty was chosen as an approprlate

rellablllty measure for thlS dev1ce.a This rellablllty test

ﬂkf the extent to whlch the monltor s

u}spondeito;ndependentobservers measures,.

.}r'theexperlmentalsubjectsengaged:uia

stand et ¢ vities. Anlndependentneasure ‘of  inter-

rwas then ascertalned for each subject

© involvedh i ;e study

1ded to use an ordlnal (ranklng) Statlstlc

an'lnterval statlstlc (for example, Spearman s

reliabrlitb oeff1c1ent) because of the systematlc

differenoe 'perceptlon between the human judges and the

nvarlably resulted in human 1udges under-.,

5.'estimates. ~The. human judges' counts were. con51stently below

oy .

; 1tor because they mlss many movements that

"-fthevdeviceiwa le to detect when (1) the target body part f

e rest of the Chlld s body,_(z) the target
body part was hldden by an object 1n the room,.or-(Bl whean
the Chlld stepped out of the camera s range. Whlle these i
handlcaps of the human judges argue that the monltor would

be more llkely to prov1de a more accurate count of actual

frequenc1es of act1v1ty, they would have also resulted 1n j rfv

”1a a very low tradltlonally-calculated rellablllty coeff1c1ent

In order to measure 1nter3udge rellablllty,'each Chlld

was v1deotaped wearlng the act1V1ty monltor (mlnus the

“f feedback apparatus) whlle engaglng 1n act1v1t1es that were

*_;'representatlve of classroom act1v1t1es ranglng from free

..' K Lo .’
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lx'three tlmes to allow separate add relatlvely accurate (/‘Tv'”?ﬂ,fff%

”.;;fcountlng., A movement was

' The v1deotap1ng took place 1n a small plaerOm equlpped

40

V-play to oral readlng and worklng at classroom workbooks.

" with a’ small table and chairs, a varlety of toys ‘and a

'teacher.'~0n'J

: selectlon of classroom materlals prOV1ded by each Chlld s

oo
the target Chlld and the experlmenter were

I

‘in the room durlng the v1deotap1ng the camera - was remotely
,operated At the beglnnl g of each subject s rellablllty :
"-_testlng sess1ons,_the aCthlty monltor was demonstrated to4

vthe Chlld He was. to&d that the Shlrt was: 1ntended to

: l

:measure how much chlldren move around and that the experl— B
"menter needed the Chlld s help to see 1f 1t really worked

\properly The Chlld was then told that he would be asked

to engage in a serles of act1v1t1es, each for a few mlnutes, :

.\\

fand that at the end of each act1v1ty the experlmenter would

Y

, read the numbers from the pouch at the back of hls shlrt

3y

!v,was asked to engage in,

< o
:iThere was, then, both a: v1deotape recordlng and an: act1V1ty ,vj

monltor readout for each of the act1v1t1es that each Chlld

N

Three judges (Educatlonal Psychology graduate studentS‘ e

Qvtralned 1n observatlonal skllls) 1ndependently v1ewed the

'§v1deo performance of each Chlld and couhted the number of

‘-tlmes the Chlld moved elther forearm and hlS torso j»n

féwltches) The Judges therefore watched each fllm Cllp |

*(correspondlng to the three p081t10ns of the mercury

1

P

|
I

deflned for the judges as any

hjtychange 1n p051tlon or attltude of the target body part



a1

of greater than or equal to 12° in ‘any dlrectlon., At the _;'
-beglnnlng of the rellab;llty study the experlmenter and

’each of the judges 1nd1v1dually rev1ewed a v1deotaped v,“’_~‘“;"“
'l595510n and achleved consensus as to what c0nst1tuted . -
lban occurrence of a target behav1our.~ '1”:,' o AN
In order to assess the degree of . agreementvamongst:d |

"the Judges and the monltor thelr act1v1ty counts were ‘
tfranked The segment‘of fllm where a judge reported thegh'*'

l.hlghest act1v1ty counts was ranked #1 for that Judge and;

"gso on.s The ranklngs of each judge and the monltor were-?'“
.;then compared w1th one another | | |

'°v Kendall s coeff1c1ent of concordance (W) (Ferguson,f"l‘"%
f 1971) was chosen to compare ranklngs as 1t was con51deredfal'w
fd»to be - approprlate as a:"measure of the relatlonshlp ey
'iamong several ranklngs of N obJects or 1nd1v1duals

‘ ',(Slegel 1956, p 229) and so approprlate for thlS data
v;Slegel also clalms that Kendall s coefflclent of concor-;ih;f

Qidance 1s partlcularly useful as a measure of 1nter]udge

‘dﬁrellablllty Because 1t was expected that some relatlon4f:”fff?ff5*

ttfg;shlp between the judges ldﬁmonltor s assesgments of

Jffiﬂjact1v1ty levels would be fOund an- attempt was made to fff“

o 1
»f}gthe ranklngs of the three Judges and the monltor or

ﬂljdlsprove the null hypothe51s of no relatlonshlp between

'dlamong the Judges alone._{,fffflj;fffrffff?dflﬁﬁ:ﬂ:}fpffﬂqaf!’;{prtff*ih
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Ifsthere was perfect agreement.anOng judges' (or
judges' and monitor's) ranklngs, W would equal 1. Maximum
ldlsagreement would be reflected by a Wof O Therefore,
the closer W was to 1, the more llkely it would be that
the judges and monitor were applylng 51mllar criteria in
rkjudglng the act1v1ty levels of the chlldren and the greater
thev1nterjudgesrellablllty %f the monitor would be. It
-shOuld be noted that W is not a standard reliability
coefficient and cannot be 1nterpreted u51ng those standards.
To test the 51gn1f1cance of the coeff1c1ent of concordance
'for N > 7 (as is’ the case in the present study) - a X 2 test
was applled | |

The above descrlbed rellablllty test was conducted
over elght activities for subjects 1 and 2, and over ten
't act1v1t1es for subject 3. The data was flrst analyzed
maklng comparlsons among the ratlngs of the three. judges
and the monltor, and then among only the three human
Judges to see 1f there was more or .less agreement among
the judges when the monitor's ratings were not‘included
The coeff1c1ents of concordance (W) / the xz's obtalned from
this data and thelr levels of 51gn1f1cance can be seen in
Tables 1 and 2. |

From thls data, the null hypothes1s of no relatlon-
’Shlé among the ranklngs of the Judges and the" monltor can
be rejectedAW1th a -high degree of confidence:r In Lo case

was there a signlflcant (p > .05) dlfference amonthhe

" rankings of the three judges or three judges and t
‘ ]
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Table 1

e
£

Summary of Interjudge Reliébility Data

With Three Judges and Activity Monditor

Subject' | Coefficient
and. of o : ,
Monitor . Concordance - ‘ Probability -
» Placement D.F, (W) x? Level
ﬁg;iicir; 7 848 23.jsb p < .01
ig?geﬁm1 7 '.;/‘92 22.16(‘7». P < .01
>$gfg§°t L  :.;41 204750  B E'% 201
gggggciri' 7% Laas 24761 "B é‘.oe1
.ii?iéﬁﬁmé 7 .685.. ‘ _19-167: P <_;Qj'
gﬁfiﬁcfz ‘;? 2875 24,510 "E'<'{PP+
§§§g§°;;;,,' s e | 2§;§3bf B < .001’
§§§23§§m3 o .882 _31§767 ',‘B <,;oo1
?gfg§°t 3 ~Mé#it6r ipppgrativg" "'\
o ‘ 'fD
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| Table 2
Summary of Intefjudge Reliabilitvaata"

" With Three Judges (Without Activity Monitor)

Subjeét' ' . Coefficienf

-and o of .

Monitor ' Concordance . - - Probability .-
‘Placement  D.F., (W) , x? - Level
Sideet 1, g6 19.444 p < .01

Right Arm

" Subject 1 S ; P

BEE 0 sw e g
‘Eggﬂicgri | AR 1Y | . 19.829  ‘2 < .01
~§2?2e§§m2 ._7ﬁ“. '.672 C1aan P < .05
.gg?ggct 2 7 891 {%18;733 ;  9 < .01
| §2§g§°§£§‘ e ._;,;936 _ _25.iosi < .01
| f,;‘?ﬂ.e;ﬁ; | _ }'9' | (.:94'.9 E | '25.'6'15 : P.< 01 -
 §§$§§¢t>35vi; i Moﬁitoriinop§;;t;vg9
4

)
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device, In,ten cases x was 51gn1f1cant w1th p'< .01

o

and in four cases, p < .001 ‘ Furthermore, the x?

£

and therefore the confldence intervals were hlgher when the
monltor was' included as a judge than when it was not It
can thereforelxaconcluded that thls actlvity monltor as ﬁ
it: was set up for these chlldren and for use with the
types of act1v1t1es ‘that were engaged in by the chlldren
for purposes of this rellablllty check is a rellable

instrument for monitoring actlvlty levels,'

Treatment Procedure

Thekmhav1ournmnagementprocedureutlllzed;uuthlsstudywas

' dlfferentlal relnforcementcﬁflow levels of response (DRL)

(Sulzer-Azaroff & Mayer,v1977) Thls approach is -

partlcularly approprlate when there 1s a behav1our that One

: W1shes to reduce 1n frequency but not ellmlnate. It is a _'ff“

o

non-aver51ve procedure for reduc1ng 1nappropr1ate

- behav1our.; In rewardlng somethlng less than complete

"cessatlon of the behavrour the procedure 1nforms the~

‘subject that he can. engage in that behav1our, but 1n )

fmoderatlon. To attempt to ellmlnate all activity in a
- classroom, is llkely 1mposs1ble and obv1ously 1nadv1sable

‘as’ some act1v1ty is certalnly functlonal Wlth DRL,

relnforcement 1s prov1ded “when the number of re;ponses

'b'(n) in a speleled perlod of tlme is less than or equal

VM/\ﬂ

'to a prescrlbed llmlt" (Deltz & - RepP) 1973).

The DRL procedure has been shown to be effectlve 1n
1% o
redu01ng talklng-out behaV1our in TMR chlldren (Dletz & o

‘ -~



. )

| Repp,-1973), in reduc1ng talklng out of an eleven year old
boy ‘and 1n reduc1ng out—of-seat behav1our of a twelve year
-0ld girl (Dletz & Repp, 1974) | |
In the present study, succe551vely lower rates of :
.act1v1ty were relnforced Because acceptable classroom :*
behav1our 1ncludes wrltlng (1nvolv1ng domlnant hand N
movement) as well as hand ra1s1ng to ask and answer
questlons, 1t was de01ded that movement of the domlnant
arm would. merely be monltored w1th no attempt belnd made to
'modlfy 1t CIt was: belleved that because of the functlonal
1ndependence of the two arms, 1t would be p0551ble to A
modlfy the act1V1ty level of one- arm 1ndependent -of the
other.' | | | | |
In addltlon to employlng relnforcement to: reduce
act1v1ty level the subject also recelved dlrect audltory
feedback frOm an earphone for every movement of hls
’non domlnant arm- and torso. .Lra,{: qfr'_ 5"_ ‘”

. Each Chlld was told at the beglnnlng Of the basellne

ses51onsthatthe experlmenter was' trylng to see how well the'___e :

dev1ce operated in the claserOm. To offer 1ncent1ve to

wear the dev1ce,,the Chlld was also told that after the

dev1ce had been worn on a dally ba51s for a perlod of two
weeks 1t wouldjbe p0551b1e for hlm to w1n*prlzes At the
beglnnlng of the treatment perlod each subject Was 1ntroduced}.
to the earphone and audltory feedback He was told that now,,h'

in addltlon ‘to wearlng the shlrt he would be able to w1n'

b*-stars that he could trade-ln for prlzes 1f he could move

around less than usual Furthermore, he was. 1nformed that



he would hear a beep from. the earphone when he -moved to

;.remlnd him to move less.’ Whlle these 1nstructlons and 1nfor-

gmatlon could have 1n themselves affected the chle s perfor- .

‘Al mance, they were necessary to ensure that the chlldren made

the connectlon between the audltory feedback and target
e T

act1v1ty ThlS connectlon is a sine qua non of an effectlve
feedback program.‘ ' |
The teachers were: fully lnformed ‘about the procedure

prlor to. 1ts 1mplementat10n.; They were asked not to alter

U‘thelr manner of respondlng to the chlldren in any way They

were taught how and when to put on’ the shlrts and earphones

”as well as how\to record the readout Instructlons glven

|
' parental authorlzatlon and. consent form can be found 1n

_Appendlx III

:hd51ngle subject deSIgn lS con51dered a Valld approach 1n,j“'
'fvbehav1oural research as 1t compares a sub]ect s behav1our

‘f'under varylng condltlons and does not allow 1ntersub3ect \

’,(Sulzer-Azaroff & Mayer,-1977) Although results may have o

Tllmlted generallzablllty to the extent that 1nd1v1dual

”regardlng the 1ntent and procedure of the experlment The

to the teachers for operatlng the monltor can be found in

Appendlx II The parents were 51m11arly fully lnformed

47

///f o

EeY

ReSearcthesign L j,n:_‘,.g_f'

e

ThlS study 1nvolves a 31ngle-subject de51gn..fA‘

' ddlfferences to mask an 1nd1v1dual 'S behav1oural change'.:”_‘\{

and SItuatlonal dlfferences affect the outcome of the

«



s

. : .
research, repllcatlon of results across subjects 1ncreases»'

the generallzablllty of these results.

The type of 31ngle subJect desrgn chosen for use in

thls study was . the reversal de51gn. The reversal de51gn

' characterlstlcally 1nvolves measurlng basellne performance'

of a target behav1our, 1ntroduc1ng an 1ntervent10n strategy,
measurlng resultlng performance, and then returnlng to the.

basellne condltlons and agaln measurlng performance.ﬁ Thls"

) ‘—,.a 5

;s called an’ ABA (basellne, 1nterventlon, return—to—basellne)
desrgn.n If the target behav1our is altered from 1ts base- o

| llne condltlon w1th the 1ntroductlon of the 1nterventlon

and then returns to 1ts basellne level w1th the removal of

the treatment programme, then there 1s conV1nc1ng evrdence

i that 1t is the treatment that is respons1ble for the change _:

1n the target behav1our (Sulzer-Azaroff & Mayer, 1977)
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Hersen and Barlow (1976) pOlnt Out that from a ':7<~ o

.

cllnlcal perspectlve 1t 1s 1nadvrsable to 1mprove an - '

- unde51rable behav1our and then for the purposes of demon-' S

€

stratlng experlmental control of the behav1our w1thdraw .

; the therapy, relnstate the undes1rable behavxour and then

termlnate the study.v For thls reason Hersen and Barlow

f_suggest us1ng an ABAB de51gn where the treatment varlable
bjls once agaln 1ntroduced Not only does re1ntroduc1ng B

‘t demonstrate Onte more that 1t is the treatment varlableiffmfj

that 1s respon51ble for the behav;our change, but the :
ABAB de51gn termlnates on the treatment phase of the
programme whlch can then be extended for cllnlcal purposes.h

Whlle the argument for the use of the ABAB de51gn 1n



'preference to the ABA desrgn is conv1n01ng, time -

,constralnts made 1ts use in the present study 1mpract1cal

Furthermore, in the way of an ex post facto ratlonale, the.

1‘data 1nd1cated that the subjects falled to return ‘to their,

prev1ous base rate act1v1ty levels and SO the cllnlcal

‘4»dllemma of termlnatlng the study after relnstatlng the |
[unde51rable behav1our never arose.' ‘l'-;“ o ////

In the present study, subject 1's rlght forearm,

L left forearm and- torso act1V1ty levels were measured for

36 sess1ons in order to obta\ basellne act1v1ty rates.

‘{(A se551on cons1sted of a dlstlnct perlod of classroom

. tlme ranglng from 10 to 30 minutes durlng Wthh elther a
>j'_lesson was taught or the Chlld was requlred to engage 1n
7,seatwork ) The 1nterventlon strategy was then 1n1t1ated

'“and proceeded for 29 se551ons., The domlnant arm recelved S

,no treatment whlle a feedback and a relnforcement

2

vfpprogramme were prov1ded for the non-domlnant arm and torso.“

A return-to basellne perlod was not 1nst1tuted w1th

".‘the flrst subject as the experlment only began w1th the

1ch11d srx weeks before the end of the school year and term_du

ended before the return to-basellne se551ons could be

fﬁconducted Thls des1gn 1s called an AB (basellne,i fﬂ
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':'1nterventlon) qua51 experlment (Campbell & Stanley, 1966).7;fﬂf

;l7Hersen and Barlow (1976) dlscuss the advantages and

' f};dlsadvantages of the AB de51gn and conclude that whlle 1t ngpw';’”

h-r,ls preferable to a stralght case study (B de51gn),: e;; L

'tAB design is "subject to a host of confoundlng varlables"



)
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results in rather weak conclus1ons" and should only be
,'utlllzed 'as a. last resort measure when c1rcumstances do
not allow for more exten51vé experlmentatlon" (p. 170) R
* Wlth subjects 2 and 3, the ABA de51gn was’ utlllzed
w1th 24 and 28 basellne sessions respectlvely and 35 and 37
.lnterventlon se551ons respectlvely - A return—to-basellne
‘perlod ‘of 21 and 17 sess1ons respectlvely was also .
1nst1tuted R p R .°, 'dl ,V:ir_ @i_
b}»ReWardsﬁ' S
Approprlate rewards were - dec1ded upon a. prlorl 1n o o /l
fconsultatlon w1th teachers, parents,‘and the chlldrenvt'Lc v
:@fthemselves. o l:,f o ”"';:“ | '“} SR ff:y |
- Wlth subject 1,'a llst of 10 relnforcers was dec1ded
upon, some to be admlnlstered at home and s0me by the o
-teacher at school Reward values were declded upon by -
:ithe Chlld s ranklng\of the rewards that hlS mother,:

teacher and he agreed would be both to hls llklng and

:fea51ble to admlnlster. The Chlld earned stars accordlng

I3
&

1:to the number of actlvitles per mlnute below crlterlon he fﬁ

fojachleved durlng each sess1on. At the end of each sessron:-“

"h(or at an approprlate break 1n that day) he could place ‘hgff;,

:‘T{hls stars on a chart and accumulate them untll he had
.1~enough to buy one of the rewards that he had chosen.» Thls tfd7‘hﬁ
o method worked well Wlth thls Chlld as hls mother was.very
1nterested 1n the program and eager to actlvely part1c1pate;xfffff.'
| On the other hand the parents of the other two |

| chlldren were not as cooperatlve.; They:were‘wlll;ngwto o



"have their chlldren part1c1pate in the programme, but

hes1tated to become 1nvolved themselves. Furthermore,

beecause the chlldren were 1n the same class thelr teachers‘

thought 1t advrsable to prOV1de the same set of reward
optlons for them., Subjects 2 and 3 were glven a llSt

of reward OPthnS that thelr teachers and parents thought

~

‘ would be approprlate for the chlldren and to their llklng.y

'~The chlldren then ranked the rewards 1n thelr order of

"preference. One type of reward that they both ranked hlgh B

on the list (small metal dle-cast cars) was then selected,

by the researcher for use as a- large reward and one type o
- of. reward that ‘they both ranked somewhat lower on the llst
(candy) were chosen as: a small reward A selectlon of

1large and small rewards was purchased and the chlldren

“awere then allowed to make thelr own ch01ce at the

,HapprOprlate tlme from the approprlate type of rewards.' As’

with: the flrst Chlld these two chlldren earned stars for
‘ftthe number of act1v1t1es per mlnute below crlterlon they

‘reglstered durlng each sessron and at appr0pr1ate tlmes '

’aff they could trade lngjkpmev1ously prescrlbed number of

’=:ffstars for elther a large or small reward In addltlon,

ll“all three chlldren had thelr stars posted on thelr own

'Lfﬁpersonal chart on the wall of thelr classroom._,t-ﬁ*“}

The crlterlon level of act1V1ty that the subjects -3}77

*had to meet 1n order to earn thelr rewards varled from

Ay

51

bdfsubject to sub]ect and changed as each subject's behav1our:r-’{'h;h

",Hchanged,_ The prlmary factors taken 1nto con51deratlon in gg’“



. of earnrng rewards, but still had to move less than he

'ﬁﬂscrlterlon for each sess1on. When hlS crlterlon became.;

» ) - 5,
vv>4‘. \“a‘ L \ L

v ST , . N Gy
establishing criterion aétivity levéls'were:
(a) the 1n1t1al crlterlon act1V1ty level should be 1 or

o

.gi
2 movements per mlnute above the subject S. prev1ous average

act1v1ty level SO that the subject was clearly capable

3w

~.had durlng many of the basellne ses51ons. )

(b) When the subject S act1v1ty level reduced the
‘crlterlon for rewardaalso became more strlngent (although o
.Stlll readlly attalnable) so that the subject wasfrequ1red
to contlnue to reduce hlS act1v1ty level and so that’ he,a’_
: d1d not become satlated on rewards that were too eagy to
attaln. | | |
- It‘was assumed that as a‘subject s act1v1ty level

reduced 1t would become 1ncrea51ngly dlfflcult for hlm to e
| further decrease hls act1v1ty level d Therefore, as
Acrlterla and act1v1ty level decreased the dlfference-'
S between crlterlon and attalned act1v1ty level necessary 3 ;v_hl

v»to earn a reward was decreased | ‘ | |
. The 1n1t1al crlterlon for subject 1 s non- domlnant
v\arm was 25 movements per mlnute.f He recelved a- star for

: every flve movements per mlnute he reglstered below- ;

)

iﬂ'less than 20 movements per mlnute; a reductlon of only two

'a7;movements per mlnute was requlred to earn a star and when d?fao
“less than 10 movements per mlnute, a reductlon of only Oneihlhjr
hfmovement per mlnute was requlred The 1n1t1al crlterlon

':for subject 1 's torso was 30 movements per mlnute.[,The75f?'d"”:
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'.rules for earnlng stars for reductrons 1n torso movements
”were the same as they had been for thlS subject's non-

”kdOmlnant arm, -

]
3

: ﬁ'v~ The 1n1t1al crlterlon for, subject 2's non- domlnant arm
flwas 30 movements per mlnute. He received a- star. for every
:';flve movements per mlnute he reglstered below crlterlon for
geach se551on. When hlS crlterlon became less than 20 Jﬁ‘
ffmovements per mlnute, a reductlon of only two movements per -
1d§‘§:m1nute was requ1red to earn -a star and when less ‘than 10
fﬁ_;movements per mlnute, a reductlon of only one movement per
’v}mlnute was requlred The 1n1t1al crlterlon for subject 21 s;
'Cfd;torso was’ 95 movements per mlnute. _He recelved a star for
;:igevery seven'movements -per mlnute he recorded below crlterlon
'@Fn ‘each . se351on when hlS crlterlon was - between 45 and 95
ﬂﬂ“movements per m1nute, for every f1ve movements per mlnutev.

below crlterlon when his crlterlon was between 20 and 45

ﬁ; and for every two movements per mlnute below crlterlon when

hlS crlterlon was less than 20 movements per mlnute.

Thevlnltlal crlterlon for subject 3 S non-domlnant arm | Q@;_e;
‘}was 25 movements per mlnute. He IECEIVGd a star for every -
:éflve movements per mlnute he reglstered below crlterlon for

<

‘each se551on.- When hls crlterlon became less than 20-
:Tmovements per.mlnute, a reductlon of two movements per
ffmlnute was. requlred to earn a star and when less than 10
ifpmovements per mlnute a. reductlon of only one movement per
lzmlnute was requlred.y For subject 3 s torso,_an 1n1t1al

rlterlon oF ﬁV~mentshper.m1nute,was'establishedvandghev~-




'earned a star for every movemehtihe recorded below.this “t
,_crlterion.lj. | o o
For each Chlld at the ‘end of every 2 (or 3) se551ons,
the average movements per mlnute below crlterlon for. »
those sessions was calculated This: flgure waslthen.
,‘subtracted from the prev1ous crlterlon (or added if the :

Chlld s act1v1ty level had 1ncreased) ‘to yleld the crlterlon

for the subsequent series of- se351ons.
: SubJect R | j;:f
a Three subjects were chosen -as most approprlate for

1nclu51on in this study from a llSt of seven who were .

u"potentlally avallable to .this experlmenter. The"criteria

.v:rs—-..-.f

for subject 1nclu51on 1n the study were-_. ‘ ‘
‘~1. The Chlld had been labelled by hls/her teachers
.and‘parents as. hyperactlve, hyperklnetlc, or overactlve.v
'e2.r H1s/her overact1v1ty was assessed by hls/herlti
j;teacher'as belng both dlsruptlve to others in hls/her
fenv1ronment and §mped1ng hls/her classroom teachlng‘ ﬁ

3. ThlS researcher, upon observ1ng the Chlld 1n h1s/

-her classroom agreed w1th the teacher that the chlld s

{act1v1ty level was both dlsruptlve 1n the classroom settlng ”fﬂff”

*[and seemed to 1mpede the Chlld 'S classroom learnlng. These

o

f,conclu51ons were drawn on the ba51s of the proportlon of

"ftlme the Chlld was observed to be in h1s/her seat attendlng

“_«to the teacher when approprlate, attendlng to hls/her seat :f‘

'work when approprlate, and maklng verbal or tactlle lfft-

‘

;"nnnd--.,.J- .,-4.1.'1:-11-;: Lo
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4. To reduce the llkellhOOd of confoundlng varlables_i

: contamlnatlng the treatment effects, no subject could be on =
‘,-any medlcatlon lntended to control hls/her hlgh activity
Alevel elther durlng or: for at least one: month prlor to thlS‘
experlment to. ensure that there were no- re51dual medlcatlon;f
traces in the chlld s bloodstream that could affect
v behaV1our e “f"f - l o "i" = j." - ,f,”
| SubJect 1.' Thls Chlld was 6 years old and 1n grade 1 —

31n a regular classroom at a school within the Edmonton

' ;gPubllc School Board Jurlsdlctlon.> He had been assessed

'jby hls teacher, parent, and phy51c1an as belng of average
| hlntelllgence (no fOrmal test results were avallable), and
nhyperactlve He was not falllng ‘in school but was well
’ibelow average 1n hls academlc achlevement HlS teacher

' reported her bellef that 1f only thlS Chlld could 51t stlll

“1‘sfﬁlong enough to get some work done, he would do qulte well

;fShe added that at those glmes when he seemed partlcularly

"fp“lnterested 1n the work or otherw1se motlvated he was qulte fflyxﬁgf

b'i5capable of satlsfactory work Prellmlnary observatlons of

*Hnon-task related movements (mov1ng hlS hands and feet

'3f5'classroom As well, he was 1nvolved 1n more gross motor;;“é

‘?f;the Chlld 1n the classroom 1nd1cated that he exhlblted more 717"“?f

;@w1thout apparent purpose) than the other chlldren in the

”f; fact1v1ty than most of the other children ln hlS class

Subject 1 had been on medlcatlon (thalln) ‘1ntended

'ffto reduce hls act1v1ty level for six months at the h:;idﬁﬂTQfsf”

.,g-ibeglnning of grade l Hls teacher had noted few slgnlflcant R
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changes in - his behavlour and his mother reported that the
side effects had far outweighed any benefits that she had
observed. At the time of the study, he had been off
medication for two months. o |

Subject'Z.’ This child was 6 years old and in
‘attendanCe in a grade 1 readlness class’at theleenrose
vHospital'School, serving the needs of children with
physical, emotlonal, behav1oural, educatlonal and/or‘speech
problems. He had been assessed by a psychologlst to be of
low-average 1ntelllgence and had a cleft palate and hare
~ 1ip which resulted in facial disfiguration and severe
speech articulation problems The psychologlst reported
.that thls Chlld was "extremely hyperactlve" and "dlstractlble"
”w1th a tendency to run, cllmb, and jump with little regard
for the safety of hlmself or othe;s Subject 2 often
seemed barely in control of hlS own behav1our and certalnly
not often whthln the control of others. ~He tended to flit
Efrom one act1v1ty to another, rarely flnlshlng anythlng
he started When the teacher:was able to compel him to.
,51t in hls seat he would disturb those aroudﬂ h1m by
;leanlng over thelr work, poking them, and talking to them
He also seemed to engégeoln much seemingly almless small
"motor activity. Although he had been labelled hyperactlve,‘
"he did not undergo drug treatment for thlS ‘problem until
after this experiment was completed . |

‘Subject 3. This child was also in attendance at the

grade 1 readlness class at Glenrosé Hospltal school, He
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had been iabelled'both emotionally and intellectually
mildiyﬁretarded_although the:psychologistwreported that
the child's lack of‘cooperation,throughOut the‘testing}
session‘probably=resulted.in an underestimation of his
intellectual capacities.1}Subject 3 was receiving treat-
ment - for delayedllanguage development. . He .was reported.
to be:non-compliant,’aggressive, overactive,‘and disruptive
in a;classroom setting.~\Thisexperimenter'dﬁd Observe that
in class, the child was more active than most ofvthe
children in his ciass and that he frequently disturbed
others, although he did eXhlblt short perlodsboﬁ low
activity levels when he was engaged in seat work‘ This
chlld dld not seem to demonstrate as much almless small
motor act1v1ty as the other two chlldren. Rather, his
overactivity.seemed typically to be oflthe gross motor
type 1nclud1ng rocklng hls chair, standlng up frOm his
seat, and runnlng around the classroom. |

Thus the three children in the study represented a
:cross sectlon of overact1v1ty in the classroom. Thelrf
overact1v1ty ranged from exce551ve fine motor act1v1ty,
.1nclud1ng movement of the extremltles to .gross motor

act1v1ty, 1nclud1ng rocklng and out-of -seat behaV1ours.
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Specific Hypotheses

\\\\ The hypotheses that were to be tested by the above
descrlbed experimental de51gn are stated as follows:

Hypothe51s 1. The act1V1ty level of the non—dominant

arm of each subject will be 51gn1f1cantly lower durlng the
\ A

treatment phase of the program than it was durlng the

baseline phase.

Hypothesis 2. The activity level of the torso of
. each.suhjeot'willlbe significantly lower during the |
,ﬁtreatment’phase of the programme than it was durjing the

baseline phase.

Hypothesis 3. The activity level of the dominant arm
of . each suh?ect will not alter significantly throughout
"the”prOgrammé. |

Hﬁpothesis 4. .When the treatment programme is

wrthdrawn for the non-domlnant ‘arm and torso of subjects :

2 and 3,,the act1v1ty levels of these body‘parts will' be

‘Signifioantly.higher than thgy had been during‘the treatmentj.
‘: phase.of the'proéramﬁe. ‘In other words,;the withdrawar

of treatment programme’will be successfnl in-returning

activity‘rates to their baseline levels. - S ;fr



CHAPTER V .

STATISTICAL-PROCEDURESvAND RESULTS

Method of Data Analysis

The.reversal design (ABA or ABAB) has been considered
the vehicle for "most of.the success 0f operant behaviour
modification procedures in practical settings" (Genti;e,
~Rodin, & Klein;_1972, P. 1). ‘Howeuer; interpretationhOf
how large an inter=- treatment change is to be con51dered
31gn1f1cant is often a serious problem (Gentlle, Rodln, &
‘Kleln, 1972). Whlle dramatlc changes can be unambiguously‘
'1nterpreted .problems arlse when graphlcally presented
'data demonstrate changes of: visually questlonable 51gn1f1-
- cance. Gentlle, Rodln, and Klein (1972) suggested that
the analysrs of varlance model is an- approprlate statis-
v'tlcal tool to test for a's1gn1f1oant change of behaviour in
"the\reuersalidesign; However,ﬁthe;flurry of-rebuttals
thatr'foilowed this proposal (Hartman, 1974; Kratochwill, -
Alden, Demuth Dawson, Nanicucci, Arntson McMurray,

Hempstead & Lev1n, 1975 and Thoresen & Elashoff 1974)

o unanlmously p01nted out that this_ de51gn v1olates a

vcrltlcal assumptlon of the analysls of varlance model‘ that
of 1ndependence of the obserVatlons or measures. A
’fpresumptlon of serlal 1ndependence of succes51ve observa-'
tlons of a single behav1our emitted by a 51ngle subject is
at best of questlonnable valldlty and should not be made '

unless statlstlcally warranted
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'_w1th standard technlques Whlch assume- 1ndependent observa--L .

‘ one actually exists. For . example,'lf a tlme series plot

"had a 51gn1flcant effect (see Flgure 1B) (Glass, W1llson,

Glass, Willson, and Gottman (1975). furthermore point -

out that even if the assumption of independence of measures

is valid, an analysis‘of:Variance'or.t—testoapproach,.both'

of which make use of baseline and- treatment means, could

N

either\find a significant difference when there is none

or conclude that there is no 51gn1f1cant dlfference when

b

of data drifts gradually upWards, changlng nelther in

dlrectlon nor level w1th the 1ntroductlon of the lnterven-

@

tlon, baseline and treatment means . would be’ dlfferent even

3

though the intervention had no effect (see Flgure 1A)

On the other»hand a serles whlch changes ‘in dlrectlon with

’the 1ntroductlon of the 1nterventlon could have 1dentlcal

basellne and treatment means even though the 1nterventlon

i

& Gottman, 1°75)

l As an alternatlve, Glass, Wlllson, and Gottman (1975)
propose the use. of a tlme serles analy51s to analyze'

51gn1§;cance of change “in 51ngle subject de31gns.’ The

-purpose of a tlme -series analy51s 1s to “account for the

,dependence 1n serlal observatlons,and correct for 1t SO

that 1nterventdon effects can\be estlmated and tested

\’tlons" (Glass, Wlllson, & Gottman, 1975, p. 78)

" The tlme serles analy51s proposed by Glass and hlS

colleagues 1nvolves calculatlng a series of autocorrelatlon'

LA

coefflclents in order to 1dentify the degree of serlal

60



O

o t, =‘beginnihg of
_ , time series

. -

w
e

Behavior-|.

al Score : |

treatment 4

t., = end of time
- seriés

rt.-—.-—-—s..-—.—-— —

-t

Figure 1A. Time series behavioural redordings,indiCating';‘

no change in trend and no change in level

~.

~ Behaviour+ -
. al. Score

{
\

. _) .
e

~time series
t, = initiation of

series .

Figure TB.’ Time;seriestéhavioural recordings'ihdicéting_

change in trend but no change in level,

£, = initiation of

_ toi=-béginhing of'_-jv

treatment -~
t, = end of time .

61



dependence of succe551ve observatlons
With the data of all three subjects under all
'condltlons, an autocorrelatlon was calculated and it was
fOund that the success1ve observatlons were, in fact,
'1ndependent | Thls flndlng 1nd1cates that the analy81s

of varlance assumptlon of 1ndependence of measures can be

met in this partlcular study.- Therefore, a One—way analys1s‘

v

: ;of varlance (Ferguson,.1971) along w1th a regre551on

;analys1s (Walker & Lev, 1953) to test for changes in slope
~ that the analy31s of varlance would overlookﬂ would be
approprlate tests of changes in act1v1ty level

All four hypotheses ‘were tested by COmpletlng a one-
‘way analys1s of varlance for each subject for each of the
non- domlnant arm, domlnant arm,‘and torso act1V1ty levels

'Wherever a 51gn1f1cant dlfference was found a. Scheffe’

| _multlple comparlson test was done to see between whlch condltlons'

(basellne treatment basellne) the srgnlflcant dlfferences
Vfroccurred.e If hypothe51s 1 (The act1v1ty level of the non—
'*dominant arm of each Subject w1ll be 51gn1flcantly lowerv‘
E durlng the treatment phase of the programme than 1t was‘;ﬂl
»:durlng the basellne phase) was valld, a 31gn1f1cant ’,
'dtreatment effect (overall F) would be found for the nonte?
lifdomlnant arm of each subject and a s1gn1f1cant dlfferencefjf

lwould be found between basellne and treatment 1fh”

hYPOthe51s 2 (The act1v1ty level of the torso of each ':‘:-T'

’;subject Wlll be s1gn1f1cantly lower durlng the,e~»“

: [
.treatment phase of the programme than 1t was

62
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. ;
during the basellne phase) Was valld,&151gn1f1cant
treatment effect (overall F) would be found for . the torso'
-of each subject anda.51gn1f1cant dlfference would be |
found when basellne and treatment phases were c0mpared
’,For subject. 1, where there was no return-to-basellne

- condltlon, only the F test (basellne—treatmenﬂ was Of‘
concern. If hypothes1s 4 (When the treatment programme 1s

&

w1thdrawn for the non-domlnant arm- and torso of subjects
j2 and 3, thelr act1V1ty levels w1ll be SLgnlflcantly )

' hlgher than they were durlng the treatment phase of the ‘
‘:fprogramme) was- valld, a s1gn1f1cant E would be found when
c0mpar1ng the treatment w1th the return-to-basellnenphase,gA. /)d,:
}but not when comparlng basellne wlth return—to-basellne L
condltlons.\ If hypothe51s 3 (The act1v1ty level of the

Vdomlnant arm of each subject w1ll not alter 51gn1f1cantly'
'l“throughout the programme) was valld the overall F

,(basellne-treatment-return to basellne) 1n the analy51s of

‘varlance for the domlnant arm of each subject would not be -

‘”ft51gn1f1cant [afftimﬂ"t’

In testxng hypotheses 1 2 3,,and 4, the regres51on
- llnes for each of the basellne, treatment, and return—to-l:_tl,r,

'basellne phases of the programme were examlned to'%lsure

'7.ifthat s1gn1f1cant changes 1n slope and dlrectlon of theiblV

\

_1regre551on lines of the data were not overlooked f,‘ﬂf*i

”Vfdfor example, the analy51s of varlance demonstrated no-.

bf”51gn1f1cant dlfferences between two or three phases of a

programme, but the regre551on analys1s 1nd1cated that the



'slopes of the 2 or 3 lines were 31gn1f1cantly dlfferent
from one another, then a. conclus1on of s1gn1f1cant treat-
| ment effects would be in otder. The graphlc presentatlon
'of the data (for example, see Flgure 2a) would have to be
examlned in llght of the flndlngs of the two statistical
atests to unamblguously 1nterpret the p0351ble 51gn1flcance
of ‘the. results.‘ | | o

On the other hand, 1f the analy51s of variance dld

'conclude that there was a 51gn1f1cant dlfference between

sets Of . data and the regre531on analy51s 1ndlcated that the. B

slopes of the two llneS were not 51gn1f1cantly dlfferent
from. one another, the graphlc presentatlon of the data
would readlly tell whether those results meant a 51gn1—'
flcant treatment effect as. exempllfled by Flgure 2b ~or

ffan1n31gn1f1canttreatment effect as exempllfled by Flgure

‘ 2 Thus, all three means of data 1nterpretatlon (graphlc,

'«tanaly51s of . varlance, and regreSS1on analy51s) must be
”con51dered in llght of one anbther so that accurate, B

';unamblguous conclu51ons mlght be drawn.»
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‘Results

uiranaly51s (Table 4) demonstrates that there was a 319n1f1cant ';.ffi

Subject 1, Hypothesis 1. The act1V1ty level of the

'non-domlnant arm of each subject will be s1gnrflcantly

lower durlng the treatment phase of the program than 1t
was durlng the basellne phase.
The analys15 of Varlance of the act1v1ty level means

for subject 1! s non-dOmlnant arm is summarlzed in Table 3

. These results demonstrate that as predlcted wrth sub]ect 1
‘the act1V1ty level of the non—domlnant ‘arm was 51gn1flcantly

flower (p < .01)fdur1ng the treatment phase'(X = 10 64,

1§25='6.35) than it was durlng the basellne phase (X = 24.26,_3;
= 14.97) of the programme;'y ) fA o .,‘ [T ‘f?;
Table 3 i

Summary of Analysrs of Varlance of Act1v1ty
| Level Means Across Condltlons

Subject 1: ‘NonfDomlnant_Arm |

T A N f S .+ -~ -Proba-
Source of Sum‘of; Degrees of Mean EERCR O ,blllty
Variation Squares‘,?fFreedom-”’ﬁ‘Square O F Level

/

':sétWéen“ r B R A R | B

Within L

Condrtlonsintg?ggfygﬁf;“hfl64¢ll}',hh;1f3??3[,af

Furthermore, the homogenelty of regressron lepe

"iidifference between the slopes of the baseline and



treatment data (p ?7;05)'

Lpresented data (Flgure 3) conflrms that the regression’

67

An examlnatlon of the graphlcally

analysis and analy51s of varlanéé resultsllndlcate that

=

- the treatment programme was in fact effectlve for’

sub]ect 1's non-domlnant arm.m

- Condition

Summary.of.Homogeneity of.

Table 4

Regregsion Slope Analysis

IN’ o

Subject 1:

B

i RQ sqg.

B

Non?Dominant'Arm

DF”’

——

s

Prob bility

L l

. Baseline .

Treatment

37
29

[

0

10.39
19.98

.28
'0

.73

0041

162

6.59

.05>2>O1
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[

v

‘ SubJect 1 Hypothe51s 2 The act1V1ty level of the

torso of each subject w1ll be 51gn1f1cantly lower durlng

the treatment phase of the programme than it was. durlng

-the basellne phase.'

The analy31s of varlance of act1v1ty level means - for
subJect 1 s torso 1s summarlzed in Table S. - L
Table'S } o~
i Summary of Analy31s of Varlance of. Act1v1ty"-'- e

gVLeVel Means Across Condltlons

SubJect 1" Torso

"Sourceﬂof-"Sum of DegreeS'of . Mean Probablllty
- Variation - Squares - 'Freedom . .Square

Level

{1

o

Between oo oo 0
© . Conditions 752:085 © .1 vv7§2,gas )

i .

These results 1nd1cate that as predicted the‘

"hqfact1V1ty level og;the torso was 51gn1f1cantly lower;jf“ 2

Y

(2 <v.05) durlng the treatment phase of the Programme_~j<”i

,fj:fphase (X = 28 12 sn = 11 24). Furthermore, the homo-

69

R 1

"rt(x 20 98, sD = 13 53) than ;t was. durlng the basellne\-~’-""

CWithin ool o - 878 01 <pe 0y

':°f*lgene1ty of regres51on slope analysls (Table 6) 1ndicates_*}v7”h"

'"ﬂfino slgnlficant dlfference between the basellne and

hgh}treatment regression slopes and examlnatlon of the

‘ f[ggraphlcally portrayed data (Figure 4) confirms that the ‘.P



treatment act1vxty leveLs were 1ndeed 51gn1f1cantly
Yy
lower than the basellne act1v1ty levels.
'Téble 6
‘Summary‘of Homogeneity of
'Regressionss;OPe.Aﬁalysis B

“Subject 1: TOrso

- o T S , Probability"

Condition N Bp RéSq. By DE-  F:  Level

"% s W

Baseline 30 25.24 .02 .19
 Treatment 20 17.75 .02 .23 1,55 .013 . p > .05

70



)
0
80
. !
- 60F B neo 1
> o S
= "
- o
o - :: 1 ~ baseline
8 4o A o —— sessions
2 | L | e
- x | _ treatment
ﬁ ) K ~ = sessions
x ' M li' it T
v N .
> n,y
220 . L1 /i
Y gy oy

Figure 4. Baseline and treatme
subject 1: <forso,

i

nt'activity levels for:

71



Subject 1, Hypothesis 3. ‘The activity- level of the

dominant arm of subject 1 will not alter significantly
throughout the program.

The analysis of variance summary for subject 1'5
dominant arm (Table 7) indieetes that as.hypothesized, the .
' treathent’fOr the nbh-domihant;arm'end.torso did not '
‘significantly affect the activity level ofathe dominant
arm (p > .05). The actiVitf level of subject 1's éominant“
arm wesxuﬂ:Significantly lower during the treatment\phase
of the programme_(§v= 28,54, Sb‘=»14.45)-than it}wés :
during‘the}baselihe phase (X = 35, 75, SD = 15 60) . However,

"it should be noted that the difference was very close to

statlstlcal 51gn1f1cance (F(obtalned) = 3fZ%g, 2-05 f 3.99).

W
_Table 7
Summary of Analysis of Variance of Activity
' Level Means Across Conditions

Subject 1: Doﬁinant‘Arm ,

> : ~ L TR , , Proba-
Source of Sum of Degrees of ' Mean I _ bility
~Variation Squares Freedom - .Square F Level
Between - . | o -
Conditions 854.091 1 845.091&
Within  f,ecc ans s L
Conditions 14608.304 64 228.?55 3.7024 o) >_.05
. s T B - - (F 1.=3.99)
o : —.05
Total  15453.395 65 | SRR T

Y

¢

That there was no 31gn1ficant dlfference between the

sloPes of the treatment and basellne regre551on lines

. 12



(Table 8) appears to further confirm that -there was no
significant treatment effect for subject 1's dominant

arm, However, an examlnatlon of ‘the graphlcally presented
data (Figure 5)lshows that whlle baseline and treatment
mean-activity levels and regression line slopee~were not
51gn1f1cantly dlfferent from one another, the treatment
programme dld, in fact, have a substantlal effect
Throughout the baseIlne ses51ons, act1v1ty level was
gradually 1ncrea31ng. When treatment was initiated for
the non-domlnant arm and -torso, - "the act1V1ty level of the

domlnant arm decreased dramatlcally and ‘then proceeded to‘
r - \

1ncrease sllghtly. If the treatment programme had had no |

’

\

effect the upward trend in actiV1ty level of the basellne”‘

perlod would have been expected to contlnue upward

. resulting in av51gn1f1cant;overall E.

Table 8 ’
Summary of HOmogenelty of
Regress1on S;Ope Analy51s':
Subject 1 Domlnant Arm ;

- B Probability
Condition N B0 R.S5q. .B1 DF F Level

Baseline 37 27.15 .10 .45
Treatment 29 26.04 .01 .19 1,62 .53 p > .05

B o . . .
. . - .
N . A
N x, '
.
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 Subject 2, Hypothesis 1f-.The-activity level of the .
non—dominant arm of each'subject Wili be'significantly |
lower durlng the treatment phase of the programme ‘than
‘1t was during the baseline phase. o Atpd\” o L
The summary of the analy51s of varlance of act1v1ty ‘i?;
’level means for subject 2's non-domlnant arm (Table 9) '
'mdemonstrates that contrary to predlctlon, the aot1v1ty 1

level of the non—domlnant arm dld not reduce: 51gn1flcantly '

(p > .05) w1th the introductlon of the treatment programme.

uv‘In fact the act1V1ty level of subject 2's non-domlant arm )

was somewhat hlgher durlng the treatment phase of the
programme (X 31 88 SD = 8 30) than 1t had been durlng

_the basellne phase (X 29 32 SD ﬁ39 08)

Table 9.
Summary of Analy31s of Varlance of Act1v1ty
Level Means Across Condltlons |

SubJect 2-~ NoneDomlnant Arm,

BN
TR i AT N e
- Source of Sum of Degrees of = Mean '~ 'Probability
_ Variation Squares o Freedom ‘.,Square R R Level
Between  185.125 2 92.56 B T R L
- Conditions . = | ' o e S BRI e
Within = ..g . P S B I ST
. Conditions ©398.125 80 = 79.98 ,:1f15 R=3s L

Total ~ 6583.25 - 82




. Treatment ‘37 35. 24 .06 -.19
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Even though there was no 51gn1f1cant dlfference between '

fthe regre551on slopes of the basellne and treatment
act1v1ty levels (Table 10), an examlnatlon of. the graphed :

- data (Flgure 5) demonstrates that treatment did indeed

have an effect, although certalnly not the effect

Y

.predlcted Act1v1ty level of the non-domlnant arm: was "

._1 steadlly decrea51ng throughout the basellne perlod |
’Upon 1n1t1atlon of the feedback and reward programme, the
?non-domlnant arm s act1v1ty level rose to 1ts orlglnal

-Level and then proceeded to decrease agaln.;vﬁ~.‘/

Table 10

f}ﬂf-u Summary of Homogenelty of
Regre551on Slope Analys1s o
S SubJect 2., Non-Domlnant Arm .F*

Probablllty

'ZCondition. ygb,ﬂ_Boi? R»Sq:_f;BThf DF ?hgp' Level

—

. Baseline 28 136416 RS RN RS ';7;_f;[,}'f L

T

‘f’,Return'totbp 3 ( "-f.'“f “?’,':;.7"~~"» “'“Qf;'rt.
_Baseline".18 31,33; f¢1§m mc18h %]?7‘ 10297‘ ‘2f>iqu

B SS
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hfW1th1n
V_condltlons

Subject 2 Hypothesas 2. The act1v1ty level of the »

torso of each sub]ect w1ll be 31gn1f1cantly lower durlng
' the treatment phase of the programme than 1t was durlng
“the basellne phase.

| Table 11 shows that a very s1gn1frcant treatment
e‘effect was, ev1dent in the data from subject 2's torso’
I(E < .001) The Scheffé multlple COmparlsonS summary
(Table12) 1nd1cates that the treatment acthltY level'

28, 11, SD = 8 95) was’ 51gn1f1cantly dlfferent

_‘%t
I

(E.< .OOT),from the basellne act1v1ty level (X = 93,11,

.
. U .
n

N Table 11
Summary of Analy51s of Varlance of Act1v1ty.'{"-;’ \ ‘\T
Level Means Across COndlthnS R e

f‘. ‘Sub_ject 2"' Torso

.. .source of 7Sﬁm7Of.Q'Degrees of . Méan . F Probablllty,f"ﬂ
--;»mvariatiOnv_quuares‘a;' Freedomi{ Square ;5.';;' Level '

TR

o o T
.Between Do R SRy A R
condltlons 77813 875'.";fy>?v,:5'~h3§659'44'.,-=msg;y

“I?To;al f,,;134997,688.fff =82ﬁf

78
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"ijlndeed had a very 81gn1flcant effect 1n the predlﬁted

79

Table 12
Summary of 8cheffe Multlple Comparlsons

Subject 2' Torsov

‘Mean B
. Difference Standard .
Comparison Squared Error - DF1 DF2 F- P

o

[ S T — o
baseline~ Aone. : - R . ," '

. treatment =~ 4225.066 . 90.471 2 80 46.70 0.000
o L T - T
“baseline-- -, .. o0 L. Ty ‘
return to 404;,525 131.608. 2 80 »30,74 .0.000

- baseline ‘ - S

* treatment- L ';.j“'*_ R A T o
- return to .1'?47 . 119'08?_  .2‘,.80: 7=Oﬁ02’ 0.984

-+ baseline Co S R

T T | _f
The regressmon analysvs (Table 13) lndlcates that the o
slopes of subJect 2's:5ase11ne and treatment act1v1ty _5
“levels dlffer 51gn1f1cantly. As well,an examlnatlon of the

Z”plotted data (Flgure 7) conflrms that the treatment programme f_nff
, BRI

: dlrectlon on the act1v1ty 1evel of subJect 2's toﬁbo. ;;f

Table 13 B

Summary of Homogenelty of Regre331on Slope Analy51s

- subJecti 2 d’ ';f‘;r

%
jé BECELES SR R Probablllty .

-

',Conditionf'

.Baseliné**}23_”73;47H,¥;66’ s,
 Treatment 37 30.08 ;02 e 10§.:”-'L:.Q7:4,§-V?

CRetwmto g a o T
,;‘Baseline-,,13'.§3'67Qﬂ.'°4 }8, 2'77'!:27139755"42’?»'92" :
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'?fffkébndltlons

.

throughout the programme

i ) ) ‘ . # )
ki Subject 2, Hypothes1s 3 - The act1v1ty level of

veach subJect's domlnant arm will n%t alter 51gn1f1cantly -

Table 14 1nd1cates that the act1V1ty level of

bJect 2's dOmlnant arm, contrary -to the predlctlon,

demonstrated a very 51gn1flcant treatment effect (p < .001)_

Table 15 demonstrates that act1v1ty level was 31gn1flcantly :

lower during the treatment phase (X 4] 34, SD = 9 79)
than durlng the basellne phase (X 145 80 SD = 69 89)
' «the programme (p < 001) -As. well -as w1th the data }'
om@subiect 2 s torso,_ the basellne regre551on' |

llne (Table 16) was sxgnlflcantly dlfferent frOm the

treatment regre551on llne (p < 01), andexamlnatlon of the o

graphlcally presented data(Flgure'7)furthe@conflrms that

treatment recelved by the non-dOmlnant arm and torso had a

;; very 51gn1flcant effect on the act1v1ty level of subject

[ Sl
2's dominant arm.,c

‘ Table 14 N »
Summary of Ana1y51s of Variance of Act1v1ty

LeVel Means Across Condltions

Source of -sum-ofv_ Degrees of jMeanT;t:f;°fft?robability7;f7-v;
Varlatlon »Squares : Freedom Squarefj “E Level T

Between 'f 177584 ooaﬁ”fﬁtfié[..c*Bs?éz;deﬁ;f'»ﬁiﬂfﬁi'
condltlons i [ S TR T

»

81

Within 118691 437;?1,”:77e7ff'5541,4473f57;50{jg%,ooocoi’Ni*;'~¢'

"5Z?TOtéli’.¢$u296275144éf_'ja,79_do»




- baseline

Table 15
Summary of Scheffé Multlple Comparlsons

»Subject 2 Domlnant Arm

;o J
Mean

o - Difference. Standard RO
Comparison Squared Error DF1 DFZ ’ F.-)i P

" baseline- e e L R |
treatmeme ,2°§f53§:, 2 77 52.80 0.000"
Cbaseline-
- return fo  9007.457  264.588 2 77 30.58 . 0.000
,baSeling Lo : o SR TE L -
, treatment- = e N

return to 91163  254.594 2 77 -36750,700.

oo
i v

4 {a,~“, ~Table 16 . ; RN
P Summary of Homogenelty of i
x7w‘§a_‘a* Regr95510n Slope Analy51s?*-”ff5:‘

Subject 2-5 DOmlnant Arm ;ffj5t.3?'_“; ; 1~' '

Probablllty

'»754;¢6n§itionff'N&,?Bbff{fR;Sq;3;”Bi?’iibrff*?,g;vr ~Level

: . v Treatment 37 .‘ 37 . 79 " . 05 .2 0* ; | " 1 | g / - I

Cpaseline 8 497 0 7 27 t2ds peor
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Subject 2,}H?pothes1s 4. When the treatment programme
- e
is withdrawn for'the nOn-dominant -arm and torso of Subjects ‘

2 and 3, the actlvlty levels of these body parts w1ll be "‘f
31gn1f1cantly hlgher than they had been durlng the
.r_treatment phase of the programme. : S
\ An examlnatlon of the amaly51s of Varlance‘ Table 11)
;and ggheffé (Table 12) summary tables for subject 2 s\ ~.
‘torso 1nd1cates that when the relnforcement and feedback
’ programme was w1thdrawn, thehact1v1ty leVel of the torso
| ,remalned 31gn1f1cantly lower (X 29 50, SD = 13 10) than"
blt had been‘durlng the basellne phase of the programme o
°,5fi(2" 93 11, SD = 43 33;{ In other words,\the torso did
'.not return to 1ts basellne act1v1ty level as had been
e predlcted (E < ;001) Whlle the torso S act1v1ty level
‘l_dad 1ncrease sllghtly, 1t was not.51gn1flcantly dlfferent f
“than 1t had been durlng the treatmen\ phase (X 28, 11,.v4
8 95) of the programme (p ».984) ' Furthermore' the
hf.slopes of the regre351on llnes for subJect 2 s torsol';'f
: (Table 13) did not change 51gn1f1cantly from treatment to )
'lreturn-to—basellne phases and the graphed data (Flgure 7)
further conflrms that thls experlment was not successful -
\ 1n-return1ng act1v1ty rates\to thelr pre-treatment levels
~A\: Whlle treatment of the(non-dqmlnant arm d1d not have -
1ts predlcted effect when the treatment programme w%f.
. w1thdrawn, the act1v1ty level of the non-domlnant arm dld

>~

rease (Flgure 6) | Although the means of the treatment

@

(X '31 38, SD. = 8.30) and return-to~base11ne (x = 33.17, -

\ .

s



& “ .
B . . , N - /

: - 3 . .
3 . ¢ . . .t ,’

QSD =9, 96) phases were not s1gnif1cantly dlfferent from
~- One ahother (Table 9), the downward trend observed durlng

”the treatment phase changed to an upward trend in. act1v1ty -

P e Ll

_level when the rewards and feedback were removed | Due to
.?f_ the great varlablllty in act1v1ty level however, the d___ f
slopes of the regressJ_On lines for this subJect s non—domlnant
arm are not statlstlcally dlfferent from one anothery fﬂﬁh
(Table 10). = " N o

Whlle the orlglnal hypothgsls 4 1nvolved the non-.

D & .
dOmlnant arm and torso, because subject 2 s dOmlnant arm

' demonstrated s1gn1f1cant treatment effects, it seems
approprlate to examlne whether \r\not when the. treatment
programme was w1thdrawn, subject 2! s\domlnant arm act1V1ty
level reeurned to 1ts preV1ous basellne rate.. An examina-

| tlon/of/the analy51s of varlance (Table .4) agd uchefféegxghwl.i

° s
(Table 15) summary tables for subject 2! 's dOmlnant arm,.”“
1nd1cates that when the treatment programme was w1thdrawn,»:

\vi\f\the domlnant arm act1v1ty level (X 50 89 SD 16 47)

-em 1ned lower than 1t had been durlng the basellne perlod

- ,‘ = 145, 180, SD = 67, 89). ‘The domlnant arm, llke the

torso, dld not return to 1ts basellne act1V1ty level

(E <‘.OO1) Furthermore, the treatment regress1on llne'
slope was not s1gn1flcantly dlfferent than the return-to-v"
basellne regre551on line slope (Eable 16) and the graphed
data (Figure 8) conflrms that subJect 2's d_mlnant arm dldr

v,
“not return to 1ts basellne IEVel once the

programme for the nonfdominant arm' and torso,was removed,

. 4



SubJect 3, Hypothe51s 1 The act1v1ty level of ~

\\P'

eachsub]ect s non domlnantarmvuJJ.be51gn1flcantly lower -
’ durlng the treatment Phase of the programme than 1t was |
durlng the basellne phase. _‘ ‘ | |
Results from th;‘fnaly31s of varlance summary (Table
17) suggest that there w?s a. 51gn1f1cant dlfference in E

actlvity'ievel across condltlons for SubJeCt 3 s nOn- e

domlnant arm (R < .001) and the Scheffé test (Table 18)

e

- the treafment phase (i = 10 74, SD = 9.19) of the L

demonstrates that in” partlcu&ar, the act1v1ty level durlng

L

Programme was 51gn1f1cantly lower (B < .001) than it had
been durlng the basellne phase (X 20 45 SD:#'7?405;

Summary of Analy51s of Varlance of

Actlvity Level Means Across Condltlons 3.-’;_gu
"‘~ﬁ,‘ Subject 3 Non-Domlnant Arm _‘.‘,, Ce
._gSource of _T,Sum;onfDegrees.of'lMean]”‘j; ' Probability

‘ Varlatlon . SgUares;f;’EreeQOm, isquarer, E,V,wJ-QLeyeLH’

o B_etWeen o o "}, S e
(Conditions  1565.477 '~ [ 2 . 782,74

_ “Within = :hﬂ;.'*."j S “_g:;<u1;_;ah‘v~1n,.-;‘
o Conditions. 6626.926Q /8 ., 84.96.79.21 p=.000256

: 1Totalh ~*fff8192}403». . ﬂécf»th .
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L Table 1é »'é‘

Summary of Scheffé Multlple COmparlSOnS :21h;}j i
RS ) o~ & : .- - . : : :
' L Subject 3 | NOn-Domlnant Arm ST
. S ' Difference Standard . . N *_ﬂ“g“ridg\) BN
-~ Comparison Squared ’ 'jErrorI-,Q§1 DF2 Fo. p

.’ baselines 3,326 11.8 . 5 g ame o

CERRT e v diw e am
return to' - 69,425 - 5,172 2. -7 4.58 .013 ... .

"~ baseline T SO S So e L T

. T »
treatment- . A e e

~ return to.. - 37359 .12.812 278 . .26 9700
caseline . LT R AT 0

S
» - .

The regre551on slope‘analy51s (Table 19) demOnstrates ;ntff
that there was~§% 51gn1f1cant dlfference 1n the slopes Qf f.
the regre5510n llnes for subject 3 s non—domlnant arm'z

' across CODdltlonS and the plot of the data (Flgure 9)

7

ff_}j'“ conflrms that a change 1n level of the act1v1ty rates 1sf;f§ﬂtf'

the prlmary source Of the 51gn1f1cant dlffe;ences 1n the5p7~
;tt?.ft means between the basellne and treatment phases of the |
| ‘programme. ST L ”‘. ”" ‘
o " X " K Table 19

Summaryﬂof Regre5510n Slope Analys1s

SUbJect 3 Non-Domlnant Arm | d’,";__,
Condition N 0o K84 By DF O F Level .

—

Baseline 24_ 21.04 .0 -.01
Treatment 36 12.53 .01 -.09

AN Return,to I R P T o
)//(  “Baseline ’21 10’9 A L 2’75"'?9’t-r2‘>"9§ i
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B treatment phase of the programme than lt was durln

. basellne phase.

1-_ C . . . . . ’
. vy ‘ \

ei Subject 3, Hypothesrs 2 The actlylty level of

each su,bject s torso w1ll be signlflcantly lower dur‘ig the

The results from the analys1s of varlancegsummary

»
o

the..

for subJeCt 3 s tOfSO (Table‘20) 1nd1cat€§\a 51gn1f1cant';“ g

- 89 vf}'v‘

Jh‘dlfference 1n act1v1ty level adross condltlons (p < .01) M'ﬁ'; ;ff
o and the Scheffé test (Table 21) demonstrates that . 157

. partlcular, the actlvity level was srgnlflcantly lower ‘ ';{

- (p < .01) durlng the treatment phase of the: programme ' u ~t1f5h
”h'ij( 1 1 56, SD = 1 66) than 1t had’been durlng tr\1\\basellne ?fhh?':v' pzh
'ﬁ phase (x 2 75, SD < 1 13) : B e _fffffi
Summary of Analysrs of Varlance of.Act1v1ty : 'fféih

A Level Means Across COndlthnS bfﬁilf;f :}pt fftf";

‘ S Subject 3 iorso iéilwu:;}m; pf: ﬂff ;ftﬁfl

- Source-of— —Sum of— Pegreées-6f—Mean———Probability
 Variaion | f?EE?rESIA “Fredaon square 3 level
Caions 6 2
--,pjwlthln i :,;,,5 Ll _-;s; N ,h_h ’ 'f:fi
- Conditions 158.815 . - 79 2,01 5.55 p=.0056 55,:a;
vmeQfélf'f"Vf*181?531i:'~731: - ‘ R




4. Dbaseline- 1»14436hh ‘°°;279v: g 7y 5 14 0. 008

- 5 '=‘». k. Table 21 : S ;”: L \
Summary Of Scheffé Multlple ComparlSOns AN
| Subject 3 : Tor§o f , |
’Mean' e ﬁjfﬁ ,:‘ﬁ f;T’5K v
‘Difference Standard R e SR

: Ccmpariacn '; Squared . Error ' DF,. ’DFZ aFt'.eE{;»fhf”: -

—1

RO

 treatment =~ e . e
R I A NI B
sy e 1.ﬂﬁ_-» : o e SO
«baseline- = " Moo L;;.,»xr- (v/ R

‘return to - 1,077 g, 350 L2079 3,070,052 ¢
treatment . T R N T
treatment—\ d'jhft c o el T S T T
~return to ',f05026“.f{t{O.29€f;;jf2,lG79$_,Q,OQ?O-QIG'n,Jku-J*
baseline~T" = 7. R g

' The lack of a 31gn1ficant dlfference 1n the slopes of

:' the regressmon llnes across condltlons (E > 05 Table 22)
as well as’ the pattern of act1v1ty levels ev1dent ln the 1\fdmf7“’i
plot of thlS data (Flgure 10) conflrms that 1t 1s the }jh\

change 1n level of act1v1ty rates betWeen the basellne and

treatment sess1ons that contrlbutes prlmarlly to the ;f_j'”

S1gn1f1cant overall F of the analysxs of varlance and the _,;f

hf 51gnif1cant F between condltlons 1 and 2 in the Scheffé

fw o
test e




"# Summary of Regre551on SloPe Ana1y51s'_

~.t

 Conditicns N

ﬁ‘

N

Table 22

‘ﬂSubJect 3 Torso

N

"E: Levei

Probablllty

 Baseline -
| Treatment

>*~fReturh to ﬁ’ :"'

yBasellne

021 p > .05

—
S

I
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' Subject 3 Hypothe51s 3 ' The act1V1ty level of

each subject s domlnant arm w1ll not alter 31gnif1cantly
throughout the programme. »f-x‘7.» §1f' : ?»? N
Upon examlnatlon of the analy51s,of varlance summary

.ffé multlple comparl-

[y

‘(Table 23Q and the sumwary of the S‘

~

"’ag' son analy31s (Table 24) for subject 3

3

domlnant arm, it 1s
temptlng to conclude that, contrary to predlctlon,'when
the treatment for the non-domlnant arm and torso was R

}jlnltlated the act1v1ty level of the domlnant arm ;%? 5_33'

= ¢ o
decreased s1gn1f1cantly.l The overall F had a probablllty x
level of less than 05 and the Scheffé between basellne

' condltlons (X = 13 07 SD = 5 99) and treatment

II

.h.:;condlthQ§A(X 8. 04, SD 7 84) had a probablllty level

K3 . . R “‘.,

. Of less than .05, - SRR RS

‘ . Table 23 .
§{¥n Summary of Analys1s of Varlance of Act1v1ty
s 5"&zLevel Means Across Condltlons i
R Sub]ect 3 Domlnant Arm;&g}i;fV'Tl_'u".“
ffﬂﬁfsaﬁréé76£fi'sﬁm of | Deérees of Mééﬁfj;ff;?h Probablllty
’*_ngariation';tSqnares: ’Freedommt Sguaréi-rfggff;v Level:
. — ———————— — —

Between 'l?;?. vl-ﬁg_rflf;}l”;*>7f{f;ta__1,y;;;rg;,
Condltlonsff 377 539 n:_»?,]fvg*;iﬁgfzzlfe*°'”"

Within :f:_f g vgffﬂn - j'réfr
- Conditions -..43” woom 24-57  3.46  p=.0363

| Total . 4csa.eet g1

s, &é*ww@&&.«vh;“-'g!»"l:v:.\..".»fv e e e UL L ey i e oo

e e G ke S S =



. Table 24
: Summary of Scheffe Multlple Comparlsons ;
| , Subject 3.’ Domlnant Arm o
. Mean

| S - Difference’ standard’ |
‘lb:Comparison'- Squared ]._Errbr ’DF1 DF2

I3
_}U_vz

baselime- | .. o RN N
S obaseligh= )T
-~ return to" 21505197 9,509 2 79 " 1,63 0.202
' . baseline)’ LA IR o C
treatment- // : T T T P
“return to. /1,182 - 7,993 2 79 0.15 0.863
- baseline = /. T TR DT

. 2 //‘ ". [ . 3
I S :
However, 1t can be seen from the regre551on slope'analy51s

(Table 25) that both basellne act1vmty levels and treatment

'3act1V1ty levels regre551on llnes/haVe a sllght negatlve .

slope whlch are not 51gn1frpantly dlfferent frOm ‘one
+ another (B >,.05) '

/‘ .
Y
s

Table 25
u?hlSummary of Homogenelty of

'*357Regress1on Slope Analy is

’L}frjff?-ff;;;mgffmhb*,;f'rorJ'\” : S7¥“'”f7]{a‘”;“‘ Probablllty
. condition :»gSBO R.Sq. By DE. F. -Level

?Tﬂ.&——.

-sz

ZI'Bééeiiﬁé'-lfﬁ4 14 03_f'.01}:‘;°3357f?*ofﬂh’:

Treatment-"f36 1o 26}f.;035?%112ff";ffffbftfuft”*t°{:" L

Basellne

AT SR 1 i s 0 A e e o s B e

Return tofaﬁ22'1”9y98T;?;O}i;f407¥;i2h7.»_-027 p >.;°S:';:;:mg,;




_'lFurthermore,_the graphed data (Flgure 11) suggests that
the dlfference found by the,analysxs of varlance and e

’Scheffé is prlmarlly due to the contlnulng negatlve slope~ ;
frof those regre551on llnes and only to a legser extent due ' |
'to a- mlnlmal change in. level from basellne to treatment

_phases of the programme.“ It can be concluded then, that

'-whlle the treatment procramme for the non-domlnant arm.

'and torso d1d 1nfluence tHe act1v1ty level of subject 3 swmu

L

. dOmlnant arm, 1t d1d not do so s1gn1f1cantly.-
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Subject 3, Hypothe51s 4. ( When the treat&ment programme e |
\ :

as

w1thdrawn for the non—domlnant arm and torso of subj ects 2 and 3,

| the actiV1ty leyels of these body parts Wlll be 31gn1f1cantly

/

/

' _hlgher than they had been durlng the treatment phase of the programme.._

The Scheffé summary. for subject 3 s non-domlnant arm . -

)

:(Table 18) demonstrates that the/act1v1ty levelrremalned

51gn1f1cantly lower (p < 05) durlng the return- to-basellne

"phase of the programme (X = 12 62, SD = 10 98) than 1t had

_been durlng the basellne phase of the programme (X = 20 95, o

Di— 7. 40). The return— o-basellne act1V1ty level
)

fact, was not 51gn1f1cantly<ilfferent(p c770)’than;the

'H'

treatment act1v1$y level (X : 10 79, SD i 9 19)”

Upon examlnatlon of the non-domlnant arm plot for -
y , U
subject 3 (Flgpre 9) 1t became evldent that whlle

' act1v1ty level was on a sllght deﬂlane durlng the treatment R

"phase, there was a Shlft to a gradual 1ncrease durlng the’

return-to-basellne phase of the programme E Thls change in ~h

the regre5510n llnes (from a sf&pe of: -.09 tO ;19? 1

Table 19), however,was not statlstlcally 51gn1f1caht .One

Bl

can conclude then; that the removal of the treatment dld o
have some effect, ‘arthough not a: statlstlcally 51gn1f1cant

one, on the act1v1ty4ﬁevel of subject 3°' s non-dOmlnant arm -

= . -

in -the predlcted dlrectlon. C , o ’

The Scheffé summary fOf subJect 3's torso (Table 21)

flndlcates that the activ1ty level of this subject s torso

remained sxgniflcantly lower ( -’.05) durlng the
]

return-to-baseline phase of the programme (X = 1 72,
‘ A N ‘

R o S SN



- trend

‘s

-fSD“- 1 25) than it had been durlng the basellne phase of

i/

the programme (X = 2. 75 SD = 1 13) - In fact, the return—

’_to-basellne actlvity level was not. 51gn1flcantly dlfferent

(e
SD = 1.66). - .

——

,916) than the treatment,activity~level (X-=_1.56,’

An examlnatlon of the graphlcally presented data
'for subject 3's torso (Flgure 10) demonstrates that the-”
level of the treatment and return-to—basellne regresern
llnes were only sllghtly dlfferent from\One another. The
regressron analy51s (Table»22) 1nforms us that therells
. no Siéniflcantdifferénoexp > 05) in the slopes of the

fftWO-regressiOn lines._ Both of these observatlons conflrm

.:t‘that hypotheSLS 4 is not valld for subJeCt 3 s torso data.

'-5wIt 1s 1nterest1ng to note, ‘as well that even though

pR the Scheffé (Table 24) appears to demonstrate that the act1v1ty

g level of the domlnant arm returned to ltS basellne level or was
©at least not s1gn1f1cantly lower than it had been"'
t!'durlng the basellne phase (p ' 202), 1t can be seen frOm
hthe domlnant arm s act1V1ty level plot that w1th the ﬁb}h
»removal of relnforcement and feedback, act1v1ty level .

1ncreased 1n1t1ally and’/hen contlnued on a downward J

2
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" Summary ot‘HypothesﬁggTesting

H Wlth two out of the three subjects, the - act1v1ty

—1
level of the non-domlnant arm was 51gn1flcantly lower durlng

the treatment phase of the ‘Programme than it was durlng the

3
\

2.
tOrso was srgnlflcantly lower during the treatment phase

s "

A

hof the programme than 1t was durlng the basellne phase..

b seline phase. A
B N ) . e . N ‘ B SR
”,‘:a\\pH ~In all three cases, the act1v1ty level of the d

3.' In ne case was the actLV1ty level of the

}domlnant arm unaffected by the 1ntroduct10n of the treatmentf
r:programme for the non- domlnant arm and torso. However,.n\
with subject 3, ‘the srgnlflcant dlfference between basellne

- and treatment act1v1ty levels was prlmarlly due %o a
contlnulng decllne in act1v1ty level w1th no 51gn1f1cant
,’change 1n rate or level of decllne between the basel;ne\\
}and treatment ses51ons.ﬂ.,' o

| 4.- Wlth nelther of the two sub]ects 1n whlch a-
'bgreturn-to-basellne condltlon was used d1d act1v1ty rates

' return to thelr basellne levels or even 1ncrease 51gn1-v'\
iflcantly when the relnforcement and feedback prOgrammes .lg;

"were removed Howeyer, w1th the non-domlnant arms of both
{{subject 3 and subject 2, a sllght downward trend in L
.treatment phase act1v1ty level changed to an upward trend
‘durlng the return-to-basellne ph;se of the programme. Due
" to the great varlablllty in the data,‘though, these slope-

. changes wererun:statlstlcally 51gn1f1cant



X ‘Q‘

: stlmulus came to hls‘attentlon. He appeared to react to

'*A'put on the Shlrt he examrned it, ;attempted to turn 1t
B around to galn access to tEe bacigmounted pouch and f
'Sattempted to pull the merc

" pockets. He soon tlred of thls and went on to another

blnltlated he agaln examlned the apparatus and tested out
:fhfvarlous ways of trlggerlng the tone Whlle he eventually
iwtlred of these act1v1t1es, he went through thls process o
ﬁ’ijnfat least once durlng every ses51on. Whlle there 1s ‘no ::':h’
numerlcal data avallable releVant to thls p01nt thlS
.ffyexperlmenter, on the ba51s}of frequent observatlons,

}.concluded that it was llkely that if the act1v1ty counts"'

S . /-

100

Discussion ~ ~ - = = .. .

AnOmalous Results R ) o | | e o v

LY

1. The results from subject 2 seemed qulte contrary

'to what was expected He lowered the actrvrty level of
vhlS domlnant arm for Wthh he had recelved nelther feedback
’vnor contlngent relnforcement whlle he did not srgnlfl—
k‘ cantly lower the act1v1ty level of hls non-domlnant arm
'for whlch he had recelved both ‘ ThlS Chlld 1t should bef

fjrecalled was the most actlve of the three subJects. He . .,

would move from act1V1ty to act1v1ty, attemptlng anythlngi“'

new that appeared on the scene, but only untll SOme other'j. o hv

the actiV1ty monltor in’ thlS very way : When he 1n1t1ally

ry swi hes out of thelr

R

4

act1v1ty.. When the earphone was put on and feedback

el

which occurred as a result of this sub)ect s “testlng".




4

»‘ non- domlnant arm, a reductlon of actrvrty level for the

' L e L
A o -~

se351ons could \be deleted from the cumulatlve data for hlS

c.

treatment phase of the programme wduld be ev1dent

ot

' i2. It was noted thai; w:Lth two - out of three subjects

; , P !

(subject 1 and subject 2) act1v1ty level of the domlnant arm

_ was 51gn1flcantly affected by treatment glven to the non—_u

"'domlnant arm and torso.: Thls would seem to. suggest that he

the act1v1ty levels of the two arms was not 1n all cases, valld

It is qulte llkely that the acthlty/levels of. all parts of

i an 1nd1v1dual s body are. usually qu1te hlghly 1ntercorrelated

IIn fact, examlnatlon of the basellne act1v1ty levels for-

Asubjects 1’and 3 1nd1cate that the act1v1ty levels of the
.:‘f:}three dlfferent target body parts of these 1nd1v1duals co- -

: _,,'varled w1th one another "f L "

i,
An alternatlve ratlonale for tbe change 1n act1v1ty level

" of the domlnant arms could be based on the pr1nc1ple of response

‘ﬁdlfflcult for the Chlld to dlscrlmlnate between those 5

o generallzatlon. In a stu}\{by Schwartz and Hawklns (1 970) ' a o

’_shown the v1deo tape was rewarded on the bas 1s of her behav1our

" __"durlng class It was found that behav1our 1mproved not only ln

" ,strates the pr1nc1ple that delaylng relnforcement may make 1t

Qz .

~

: ,behavrours for whlch he Wlll be rewarded and those for Wthh he .
i 7w1ll not and thus ‘may lead to response generallzatlon. : In the '
present study the chlldren ‘may have noted that overall reductlon : '

- of act1v1ty led to relnforcement and may not have made the ;

101

assumptlon that thls experlmenter made as to the 1ndependence of o

S Chlld was v1deotaped durlng math class and upOn belng subsequently o

: math c\lass, but also 1n other classes.a Thls experlment demon-
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‘ diSCIlmlnathn between the.consequences of actlvrty of each
’1nd1v1dualbodypmrt Whllethefeedbackshouldhave provrded
\ ‘1thenecessary1nformatum1farthlsdlscrlmlnatlon the chlldren
,,telv; ma}chave had,dlfflcultycilstlngulshlng'between-those act1v1t1es

. bt
o %hlch resulted in feedback and ‘those whlch did not ‘
34! Why dld the treatment act1v1ty levels not approx1-’\‘f¥*t

}F\ mate basellne levels (or even 1ncrease at all in many cases)",'l'r_'_;g

t~follow1ng removal of the treatment programme? The dlspen-, ,.3:,f ;;ﬂj(.

51ng of rewards only after the chlldren had accumulated a
"requlred number of p01nts can begcharacterlzedfns an 1nter-;
'1ttent relnforcement schedule (flxed ratlo W1€h\a Shlftlngnlwl‘titbffyf
‘terlon) Intermlttent relnforcement has been deflned asﬁﬁh;f'f'ttf_fw

: relnforC1ng some, but not all em1551ons of a response
(Sulzer-Azarqff & Mayer, 1977) and has been found to.?h.ﬂ

'f generate performance that malntalns longer than that

.generated by a hlstory of CRF (coqylnuous relnforcement)

'VJml(Sulzer-Azaroff & Mayer'_1977r P. 335> Furthermore"that |
v:“the chlféren were given p01nt§ (stars) at the end of the -
f?'se531ons (delayed relnforcement) and not 1mmedlately upon

.‘Jt;hav1ng approprlatElY responded, would enhance the _i”

f”malntenance of the behav1our (Logan, 1970)




:from the treatment to return-

less dense, thus maklng the tran51tlon to non—relnforcemeﬁ
Lo P

durlng return to-baseline ses51ons 1ess apparent and not ask” - ',\f&

llkely to= ad to an 1mmed1ate 1ncrease in act1v1ty level

_—basellne sessxpns. }In

"fpartlcular, the chlldren were’ stlll wearlng the act1v1ty

o ' L T

..monltor Shlrt 1n order to monltor thelr act1V1ty levels 2? S

Ef.i~even after the feedback and relnforcement program was !”
B ;W1thdrawn. Im fact thls Shlrt belng obv1ously and v
v'kffunlquely related to treatment may have become 2 dlscrlmlna—‘
';Qy,tlve Stlmulus (SD) for low levels of act1V1ty.v Sulzer-ddreﬁ

v.‘Azaroff and Mayer deflne an. SD as 'fgu?‘vf'[ 1&;;13 Tﬁv;;jg5i;‘_g;;; |

‘wfaygxresponse 1s11kely to be reinforced. “An S .g-

"f;»w1th wearlnq the act1v1ty monrtor ]acket, contlnued fa;;f¥°”“5? S
.it_Wearlng of. the Jacket durlng &eturn-to—basellne sess1onan; o
“"Vmay have prov1ded a slgnal tO the chlldren that they ShOUId k’

V'contlnue to expect a delayed rernforcer.

‘levels1ncreasedsubstant1ally 1n 31tuat10ns where they were :

"Furthermore, because delaye relnforcement was assoc1ated L e

‘fnot wearlng these shlrts. However, 1f malntenance brought

.1'\)

- L R B
vy RN

"iA stlmulus 1n the presence of whlch a glven'fwff”'t‘ﬂfff’Elf;fdf7?l

".operates to: "occas1on a partlcular response :{f};7e‘¢ny,di:f"e;'
‘in that it slgnals the llkellhood Of R T T e T
'hrelnforcement (1977, p. 516) "’f”’ﬁ '.~“_‘7::%§j’w‘

b ‘

.

Itlsentlrelyp0551blethatthesechlldren sact1V1ty

about by the above-descrlbed factors was the only force

operatlng, one would expect that it would take less than B f;;f;

. ,:..



S S

f'res onse to Begln to extlngulsh

"»return to baselkne is that there were other relnforcers of-
'low act1v1ty levels present 1n the enV1ronment and that
'ithey contlnued to ex1st after the experlmental treatmentl
.kceased to operate and that they served to malntaln the |
fi;learned behaVLOur. The chlldren s teachers may have been'v;“
vi{ffpralslng the chlldren for thelr low act1V1ty levels.n;Thef
t’ichlldren s peers may have been prOV1d1ng relnforcement forlvﬂ
'Ti“,the ﬁbwer act1V1ty levels as they could have found the tﬁ-:
-;'f;ftarget chlldren wrth thelr reduced act1V1ty levels more‘;f};j'
'fifhcooperatlve and less bothersome._ Flnally, the subjects
5;}themselves may have f@und thelr 1ncreased ablllty to egjf_p'wl
d»f;COmplete classroom work satlsfylng as well as extr1n51cally7t
:relnforclng‘(check marks,,better grades,'and/or pralse) 'lii]fi75fnf-'ff~
::hThls tendency for the\contlngenc1es 1n the chlld s natural fhf} }
wa;env1rbnment to take control of the. behaV1our has beenl?iff,.fl;7glfl'f‘f*

“ﬁcalled “trapplng" (Baer & Wolf 1970 Kazdln, 1977)

ijrov1ded the subjects w1th the 1nformat10n necessary for
v,y'lthem to reduce thelr actlvlty levels then by the tlme

vtthe return to—basellne se5510ns began, the subjects’h'

'could have learned to 1dent1fy from other, elther‘

| nternal or external cues what"act1v1ty level“

104
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the elghteen to twenty two return-to-basellne se551ons S <
ttha,'these chlldren experlenced for thlS condltloned R : ,.h

The thlrd p0531ble ratlonale for the fallure to -

-

S " e i LT ABOSA e T SO et ke

N . “

i

If 1t 1s true,‘as wﬁs hypothe51zed that the feedback'
4




S e

r
econ51sted of ThlS factor, in conjunctlon w1th trapplng, rp_“

'ngcould have served to mflntaleflow act1v1ty levels. h\f.

It is clear that there was’ fallure to demonstrate

complete experlmental control of behav;our in . thlsf
=

fexperlment The fact that the study was not conducted 1n
‘a laboratory settlng may have resulted 1n natural cont1ngen-f5

g c1es in the. subJect s, env1ronment belng re onslble at. leastf

B

F iy

”’f,to some en\\nt for‘malntalnlng low act1v1ty levels after

1_gthe treatment programme was w1thdrawn. Whlle thls 1s not

”g:de51rable from a purely experlmental p01nt of vlew, 1t

':ft~1s certalnly a psychologrcally and educatlonally advanta-_yf S
sl /' - . o s Lo , Co
ikgeous 51tuat10n.»'a*

f‘Actlylty Monltor as a Feedback Dev1ce .ofjfffff} ftg,;,:;,-{"'

Whlle the feedback system utlllzed 1n thls experlment

N

'i]seemed to be qu1te functlonal (although because of thei;"
.-j’experlmental desmn utlllzed 1t 1s not known whether 1t _‘LS

'°;programme), .1 was clear from the beglnnlng of thls re

*gonly prov1ded for overactlvlty and ot all aCtlvlty Thissb;
hiwould have 1nvolved desrgnlng the Qﬁ -
"i;SPeleled number of act1v1t1es'per mlnute could be-;td'
. ;(reglstered before the audltory feedback became operatlve.fyx

1ﬁThat numﬁe; of act1v1t1es would be set to c01nc1de W1th

v :the reward crlterlon establlshed for that Chlld and would

'g'change w1th the crlterlon.. Thls would enable each Chlld

-to know the exact mOment at R E A R S SR I S

onltor so that a »Y”Ii*,x7'*l;f“’"”'




fQQ’have de81gned Just such a monltor 3ff;‘§

7. :

"fi{monltor de51gned for the present study.H It contalns a

""{freglstered beyond thlS crlterlon would trlgger the

106
‘1ts de51rable level, or 1nversely, the la'k of the feedback 'v.ﬁlf L
'would 1ndlcate to hlm that hlS act1V1ty le ’l was w1th1n an :
’p,acceptable range. thle thls added de51gn feature was not . ~.‘1 ;,,Ez?

“[w1th1n the range of the resources aVallable for thls

‘:study, 31nce thls studquas c0mpleted, other experlmenters(jniffv“

Schulman, Stevens, and Kupst (1977) de81gned thelr -

_"blometer to both o:]ectlvely measure act1V1ty level and } jf,7 5'éft'
T,hprOV1de feedback for xce551ve levels of act1V1ty. Thelr fq;“ ‘_f'_éf
i S |y, . IR
'l:c;ibiomeger was de51gned to functlon much llke the act1v1ty e ;f?ﬁ?
non it Jefor"thls present study w1th two/slgnlflcant vbf’p'ffhi,s?féiif
”“fjdlfferences one relatlng tQ 1ts feedback functlon end o o hfféii”
:one relatlng to 1ts measurement functlon.:fkf{;”tlv - 'ltjjci

» The blOmeter has a major advantage over‘the act1v1ty ,Qf""
"fpanel Ofsw1tchesvﬁuch allow the experlmenter to select

:fan acceptable act1VLty level crlterlon and only act1v1ty

.

e e ol b et e s

qaudltory feedback 51gnal | These experxmenters (Schulman,5:'“'h
"Stevens, Suran, Kupst & Naughton, 1978) have found the
“l blometer a useful tool, used 1n conjunctlon w1th an

'fvoperant condltlonlng Programme, tO bOth 1nqreés% the

U"»ru PRET

'fEact1V1ty level of a hypoactlve boy 1n a play sltuation and

f5vito decrease theact1v1ty level of a hlghly actlve boy in ai‘if

;classroom settlng. No attempt was made, however, to test

--whether or not the feedback element 1n Schulman et al

AP




>7v7;s1gn1flcant 1ndependent component of the act1v1ty ﬂevel

'n:’jof the llmbs frequently occurred 1ndependently Of one ﬁijtvf”ffi79_.'gifft
~ﬂapanQ;her as well as 1ndependently Of torso movement ,;Qf[f.7-“-if;fff,3”5f
'r[J;EFurthermore, data from thls experlment demonstrates that~f.ﬁfifbf?irifﬂl

’f;imovement of another, and that for any one subject the three

-jcould therefore demonstrate that hls flne motor act1V1ty

‘y;whlle another subject could demonstrate the contrary. . tf;'7 ’

S

107 y

(1978) experlment actually fa01llated the condltlonlng

<

programme. :

vAct1v1ty Mon1tor<as a Measurement Dev1ce .

B S

'_ The blometer 's use of a unltary act1v1ty level
- measured at the subject S wa1st contrasts w1th the act1v1ty
.'monltor s use of three target p051tlons at wh1ch act1V1ty 'hl;i'j ;~h;r'“
vfiéleVel is measured and ralses the questlon of the relatlve.féﬁet}
:;;valldlty and uthllty of these two approaches. /// J'Q‘f ;l{ ;er;f ;_b
The blometer s mercury sw1tches placed only at the T

‘: subject s walst could only measure gross motor;ié}1v1ty.‘.f_\vzgfvﬁb-f.

i'One may - ask whether or not flne motor act1v1ty is a

- : . S
. -

<O

'tfof overactlve chlldrén.q Pre—experlmental observatlons of

-7f3the chlldren chOSen for thls study suggested that movement '_'} ;

’f»movement of one body part does not always c01nc1de w1th

bactiv1ty rates were rarely at the same level One subject ffth

”,?level (measureg_at elther arm) was more problematlc than

o hlS gross motor act1v1ty level (measured at hlS torso)

”‘fls thls experlmenter s oplnlon that thlS would be relevant e
s~1nformatlon to have and could lead to treatment dlrected

| -;more spe01f1cally at the problematlc component of the _?1""

N 1]. i £



'subject'sfactivity level One mlght p01nt out that ; :“;;%%~-

51nce treatment of act1V1ty level of two body. partSﬂ(in

thls case the non-domlnant arm and torso) generallzed to

another target body part more spec1f1cally dlrected
treatment 1s unnecessary.f However,_lt is p0551ble that ,//
tghls generallzatlon occdrred to some extent because of a o
' relatlonshlp between the act1v1ty levels of the two arms

l

or even because of a relatlonahlp between the torso and '

’the domlnant arm.. It should not be assumed w1th0ut
experlmental verlflcatlon that treatment of act1v1ty level

d",' at any one body pOSltlon w1ll necessarlly generallze to all

I

body p051tlons. In fact thlS was not even always the case

yrn‘thlsxstudy. f&

4' Suggestlons for Further Use of the Act1v1ty Monltor

oo

Whlle the act1v1ty monltor s flex1blllty of place—=;f5
ment of the mercury sw1tches mlght be advantageous 1n f

terms of enfy fng the experlmenter to ad]ust the SW1tches

1n order to measure and modlfy the type o§ aot1v1ty that
.dils most problematlc for the target subject there 1s ‘no f:b’
‘ doubt that a valld, rellable, standardlzed 1nstrument for 1,‘7'h
j measurlng act1v1ty level 1s 1n great need As has been |
lpreV1ously dlscussed, a ma]or problem fac1ng thoSe:'gﬁﬁf;Jf»
studylng hyperact1v1ty or hlgh act1v1ty levels, 1s the
lack of an operatlonal deflnltlon of those terms.ﬂvonei.a];yyz-*f

does not know whether or not what one experlmenter 1s L]“ CRER

calllng51hyperact1ve<n:overactlve Chlld c01nc1des w1th
_ S S A L T T




i

, another experlmenter s deflnltlon of these terms.lih _
A standardlzed 1nstrument for measurlng act1V1ty 1eVel "1 “-(:T\'v ) 5,
| would enable researchers to take the flrst necessary and 7 N
| ﬁﬁ.; long overdue step of deflnlng, hat lS a normal act1v1ty ‘ -
| (/1eve1andthendec1d1ngwhethe orxuﬂ:apartlcularchllddlffers .

51gn1f1cantly from thlS. MacKelth (1974) suggests that

only those chlldredVW1th an act1V1ty level two standard :
. dev1at10ns above a nogpal act1v1ty level should be labelled
: £ 4 » -

hyperact1Ve.' The establlshlng of normatlve data could

.w_ "
il

also prov1de'the foundatlon for answerlng such questlons »7_5 fg_»

aswhether 1t 1s act1v1ty level per se or the nature of ,"; S e
: | SN
the act1v1ty that 1s the relevant feature of the dlstlnctlon T

between what teachers, parents,vand the medlca profe551on

label hyperactlve or overactlve and normal chlbdren'
Furthermore, a. better 1dea of what the act1v1ty level norm rj‘f,,

1s would help researchers and clln1c1ans set reasonable C o

goals 1n thelr attempts to modlfy act1v1ty levels 1n

thOse chlldren who have been found to be overactlve.-, fltifz

e e e L e e - : e, i el st g A oo i 3 e i
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EACTIVITY.MONITOR;

ThlS dev1ce‘ls capable of monltorlng act1v1ty "\
(movements) from flve dlfferent locatlons and w1ll record
the tallles 1n four dlfferent accumulators (two 1nputs

 are stored in the same accumulator, _}e., they are summed)
o Each accumulator can store up to 4 095 act1V1t1es" and ]
l:upon request from the operator, 1ts contents can be lt"-

"dlsplayed on a LED (nght Emlttlng Dlode) array. The dev1ce'

[

vyalso has an audlo output (ear phone) whlch ~can be used
.tfor 1mmed1ate 1nformatlon feedback ThlS audlo output
generates a’ one- second,_one/thousand Hertz tone burst
:Awhenever there 1s ‘;ct1v1ty" at any one of three spec1f1ed
Fhlnputs.l The operator cah select varlous functipns from

' “}an elght pole rocker swrtch mounted on. the dev1ce.» The .

.entlre electronlc package 1s assembled ‘in a 10 X 15 cm -

o

'f\-prlnted c1rcu1t board and has a w1dth of approx1mately

":1 5 cm. The battery (a standard 9-volt trans1stor radlo

k,jbattery) 1s separate from the electronlcs and 1s connected

‘b(ﬁfifvla acllp‘on tYPe connector,; InClUdlng the battery, the

)

wliwhole package welghts approx1mately 110 grams.,]nux'}n

Act1V1ty movement) 1s detected w1th mercury sw1tches

‘(Honeywell type AS408D).= The sw1tches are placed 1n such

‘_Jdan attltude that any movement cau51ng the mercury sw1tch

Hf;fto tllt more than 12° wrll cause the mercury to move, 1n pf;_l”“d"”"'

‘fturn causlng the two contacts 1n the sw1tch to be open or o
SR : SRR o '“;@,,-J' a
‘tclosed (see Flgure12) o



| oo
Any actlyrty or movement whlch causes the mercury
, SW1tch to close,trlggers a one= second one-shot circuit
‘(see Flgure 12) at the 1nput to each of the four accumula-l
.tors. Thls one-shot c1rcu1t can be trlggered only once

\ B
every second thus deflnlng an. "act1v1ty" as lastlng at

least,one second That 1s- there w1ll be a max1mum of

-

o one count per second recorded for any serles ofqmovements. v

}ThlS c1rcu1t also ellmlnates any contact bounce whlch

. Loy N

: mlght occur when the sw1tch is moved 'n;__ R v{
. e

. The output of each&bne—shot is counted 1n four tWelve-
'dblt accumulators (MC14040 s). The twelve outputs of each

accumulator can be trl stated (connected or not connected)
\ .

’A.through two 51x-b1t drlvers (MM80C79 s) tothe LED s.‘fThe

;contents of the de51red accumulator can be selected by

: ,depres51ng the approprlate rocker SWltCh Wthh 1n turn :

zof the selected accumulator are de ermlned by

he numbers be51de the "on“‘LED s..:gg_;;Q;f;

) . I G

'OUtPuts of two of the one-shot 01rcu1ts are also L

'”fused to gate the 1000 Hertz osc1llator used fOr feedback
"j[fhé; output of thls osc1llator 1s fed toaa crystal earphone

\‘fﬁgthrough a re31stor d1v1der c1rcu1t (8 2K ohms and 1 5K ohms)
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In addltlon to selectlng the de51red accumulator
voutputs for the readout the rocker sw1tch 1s used to turn

the power on and off and to clear the accumulators before

7»a set of readlngs is taken
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- APPENDIX II

INSTRUCTIONS FOR TEACHERS FOR OPERATING»AND

.‘RECORDING‘OUTPUf FROM
ACTIVITY MONITOR =

L
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Instructions for TeacherS'for‘Operating and- ;
Recording Output from Activity Monitor

Baseline*Sessions

Sessions Number: Date:

-«
e e

BEFORE SESSION

'

1. Push 2 énd'3‘down/ reSt up.

2. Push 4 down, then up again. Record time: )

AFTER SESSION

°

1. Record time:.
2. With 2 andg3 down, réstvup,‘push 5 ddwn,’record: e

3. Push 5 up; 6 down, record: -

4."Pu55 6 up, 7 down, record;~ -

S,i'Push-7aﬁp,.8 ddwﬁ,vrecordilv

‘ALL Up
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Instructlons for Teachers for Operatlng and .
Recordlng Output from Activity Monitor

Treatment.Sesslons~

Session‘Numbef: o _ Date

' BEFORE_SESSION

1, PUsh 1,’2,-and 3 down, rest up.

2. Push 4 down, then up agaln.; Record‘time:

\

AFTER SESSION

1. Record-time: .

— ———

2. With 1, 2, and 3 down, rest up, push 5 down, record

3.':Push 5 ‘up, 6. down, record:

)
————
e e e

4. Push 6 up, 7 down, reootd:
TPSS.- Push 7 up, 8 down, feCOrd:

ALL UP “
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APPENDIX III
'PARENTAL AUTHORIZATION AND CONSENT FORM

. A\
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- AUTHORIZATION AND CONSENT
FOR INVESTIGATIVE, RESEARCH PROCEDURE

o The objective of this research is to test a device that,
will measure the activity level of children in the classroom
iand_to'try“to-help~children, whose activity levels seem to
‘interfere with their school ‘performance, to reduce their ewn' .

"”Vactivity levels. The actual device is a small activity sensor'

which is contained in a pouch which is sewn into a light "
- weight shirt and provides a record of the number of movements
that the child, makes over . a period of time. The shirt will
be worn during 3 class periods a day for approximately 5 or 6
‘weeks., The first two weeks will only involve keeping a record
~of his movements. The next three or four weeks will involve . -
the treatment phase of the programme. During this phasd4the
child will earn points by lowering his activity level. He can -
~then use these points to obtain rewards, "He will also have a
small earphone.in one ear through which he will hear a short
‘beep whenever he.moves'inappropriately.x,ThiS”Should“act as a
‘reminder to him that he should be moving less. ‘ ‘ '
. Before’the actual research begins the child will be
requested to wear the jacket for about an hour in a laboratory -
setting to establish whether or not-the device will accurately
measure his activity level. - ' : S o

Patfemt . .
o oy S o
1. I hereby authorize S. Litman and/or such assistants as

- may be required to perfarm the following procedure:
‘“Research into Activity Level as described above.

2. This»pfocedure haspbeén‘explained*tO'me end I understand ‘

‘the purpose and nature of the procedure. .

‘Patient's  Signature

. (Parent/Guardian) . . (Relatiodship) -

.,"’

Witness) " Tbats)

ozt v

. Authorization must bé:signédfby:ﬁarént/GUardian if;‘.a@w <’-~

'patient*iS'a_minor'or-is_unable tofsign.  o
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