
Eastern Illinois University
The Keep

Masters Theses Student Theses & Publications

1973

The Effect of Gesturing Behavior on Verbalization
in Pre-School Deaf Children
Pamela S. Blair
Eastern Illinois University
This research is a product of the graduate program in Communication Disorders and Sciences at Eastern
Illinois University. Find out more about the program.

This is brought to you for free and open access by the Student Theses & Publications at The Keep. It has been accepted for inclusion in Masters Theses
by an authorized administrator of The Keep. For more information, please contact tabruns@eiu.edu.

Recommended Citation
Blair, Pamela S., "The Effect of Gesturing Behavior on Verbalization in Pre-School Deaf Children" (1973). Masters Theses. 3724.
https://thekeep.eiu.edu/theses/3724

https://thekeep.eiu.edu
https://thekeep.eiu.edu/theses
https://thekeep.eiu.edu/students
www.eiu.edu/commdisgrad
www.eiu.edu/commdisgrad
mailto:tabruns@eiu.edu


PAPER CERTIFICATE #2 

TO: Graduate Degree Candidates who have written formal theses. 

SUBJECT: Permission to reproduce theses. 

The University Library is rece1vmg a number of requests from other 

institutions asking permission to reproduce dissertations for inclusion 

in their library holdings. Although no copyright laws are involved, we 

feel that professional courtesy demands that permission be obtained 

from the author before we allow theses to be copied. 

Please sign one of the following statements: 

Booth Library of Eastern Illinois University has my permission to lend 

my thesis to a reputable college or university for the purpose of copying 

it for inclusion in that institution's library or research holdings . 

.30. l<'/73 
Date 

I respectfully request Booth Library of Eastern Illinois University not 

allow my thesis be reproduced because ����������������� 

Date Author 

pdm 



THE EFFECT OF GESTURING BEHAVIOR 
-

ON VERBALIZATION IN PRE-SCHOOL DEAF CHILDREN 
(TITLE) 

BY 

PAMELA S. � LAIR 

THESIS 

SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF 

MASTER OF SCIENCE 

IN THE GRADUATE SCHOOL, EASTERN ILLINOIS UNIVERSITY 

CHARLESTON, ILLINOIS 

1 97 3  

YEAR 

I HEREBY RECOMMEND THIS THESIS BE ACCEPTED AS FULFILLING 

THIS PART OF THE GRADUATE DEGREE CITED ABOVE 

� �0.197) 
DATE I 



A CKNOWL EDGEMENT S 

U nd erta king a p r oject s uch a s this d em and s th e tim e and pat i e nc e  

of many p eop le . T he author w i s h e s  to  expre s s  her gratitud e t o  tho s e  

p eop le who , thr ough inter e st ,  d ed ication, and the gene rous gift of th eir 

tim e ,  h e lp ed make  thi s study p o s sib l e .  

Sp ecia l  thanks g o e s  t o  Mr s. Janet R a g le ,  the teache r in the P r e-

S cho o l  D eaf  c la s s r oom , for her p at ienc e ,  h e lp ,  and inter e st in the long 

day s  of ob s ervation and r ec ording of  d ata . T he s p e cia l effort she made 

to p la n  a ctiv iti e s  and l e s s on s  wa s gr eat ly app r e ciat ed . 

T h e  author a l s o  wish e s  to tha nk Dr . Lynn M iner, th e s i s  advi s o r , 

for th e many hour s of he lp and su gge stions , as we ll a s  for the enc our a g e-

m ent that made the going s o  m uch ea s i e r . 

Most  imp o rtantly, howev er , thi s the s i s  c ou ld not hav e b e en 

po s s ib l e  without the partic ip ation of th e chi ld r en in  the P r e - Schoo l  Deaf 

c la s s  at Ma r k  T wain E l em e ntary Schoo l .  T he joy o f  wor king w ith th e se 

childr en cannot b e  exp lained in word s .  They ar e s unshine , and laughter  

and joy and they a r e the ingr ed ient that make s thi s  study so  imp o rta nt .  

i 



TAB LE OF CONT ENTS 

A CKNOWLEDGEMEN T S  • 

LIST OF TA B L ES • 

LIST OF ILLUSTR A 'tIONS • • 

CHA P T ER I: INT R ODU CTION 

Statem ent of Pr.oblem . • 

CHA PTER II: R EVIEW OF R E LA TED LIT ER A T UR E  • 

D e finition of T er m s • 

D efinitions of B a s ic G e stur e s  • • 

• • 

• • 

• 

R u s s ian R e s ea r ch on Ge stur ing B ehavior  • 

G e sturing and Signing In and Out of the C la s s r oom . 
Langua g e  D ev e lopm ent • • 

Ge stur ing and B ody Langua g e  • 

D eafne s s a s  a S econd Cultur e • 

Other R e s ea rch: Summary • 

• 

• • 

• 

• 

i 

iv 

.v 

1 

4 

6 

6 
7 
8 
9 

1 1  
14 
1 7  
19 

C HA PT ER III: SUBJEC T S, EQUIPM ENT , AND PRO C EDUR E S . 22 

Sele ction of Subj e ct s  • 

P ilot Study • • • 

Method for Evo king Sampl e s  
R einforcem ent of B ehav ior s • 

Examiner • 

Graphing of Data . 
Data A naly s i s  • • • 

• 

CHA P T ER IV: R ESULT S A ND DI SC USSION 

R E.SU LTS . 
Subj ect One • 

S ubject Two • 

Subject Thr e e  • 

• 

• • • • 

ii 

• 

• 

22 
23 
2 8  
3 0  
3 3  
34 
3 5  

37 

38 
3 8  
42 
46  



Sum ma r y  of R e s ult s • 

DISCUSSION. • • 

• 

• • • 

CHA P T ER V: SUMMA R Y  A ND C ONC LUSIONS • 

CONCLUSIONS • • • 

A P P ENDIX . 

BIB LIOGR A PHY. 

iii 

50 
• • • 5 1 

54 

• 56 

5 9  

• • 6 6  



LJST OF TABLE S 

T ABLE Page 

I P ER C ENTAGE OF EXAMINER AGR EEM ENT • • • • • 25 

2 GES TUR E S  O BSER V ED BY FOUR E X A M INERS UPON 

3 

4 

5 

V IEW ING THE FIFTY M INUT E P ILOT F ILM • •  . . . 

R E INFOR C EM ENT SC HEDU L E  

EXAMP L E  O F  X 2 T AB L E • • • • 

. . . . . . . . . 

. . . . 

S IGNIF ICANCE OF W ITHIN BEHAV IOR C O MP AR ISONS 
F OR SUBJE CT ONE • • • • • • • • • • • • • • • • 

6 S IGNIF IC ANC E OF W ITHIN BEHAVIO R C OMP ARISONS 

2 5 

3 I 

35 

41 

F OR SU BJEC T  TW O  • • • • • • , • • • • • • • • • 45 

7 S IGNIF IC ANCE OF WITHIN BEHAV IOR C OMP AR ISONS 
F OR SU BJECT THR E E  • • • • • • • • • • • • • • • 49 

iv 



GR A PH 
I 

II 

III 

LIST OF ILLUSTR A TIONS 

FR EQU ENC Y POLYGONS FOR SU BJEC T ONE • •  

FR EQU ENCY P OLYGONS F OR SUBJECT T WO • •  

FR EQU ENCY POLY GONS FOR SU B JECT T HR EE • 

v 

. . 

. . 

Pa g e  
39 

43 

4 7  



CHA PT ER I 

INTRODUCTION 

A statem ent often ma d e  by te acher s  of the d eaf and hard o f  hear 

ing child , a s  w e ll a s  by s p e ech c linic ians , i s: " W e hav e  to get that child 

to stop u s ing g e stur ing or he wil l  never le a r n  to talk! 11 Such a statem ent 

a s s um e s  a s p e c ific interre lat ionship b etw e en ge sturing and ve r bal be 

havior that remains a n  una n swe r ed que stion.  P e rhap s too  much empha

s i s i s  put upon the extinction of g e s tur ing b ehav ior.  

" Pre - scho o l  thr e e  and four year old s have a view of the world 

that i s  strongly p r e  s ymbolic . T heir thinking i s  not a lway s tied t o  the 

obj e ct s  them s e lve s ,  11 stated Dr. David P .  W ei ka rt ( 197 1) in hi s study on 

c o gnitively ori ent ed c urr ic ulum s for norma lly hearing p r e - s ch ooler s . 

T he th inking of the p r e - s choo l deaf  child d o e s not c enter about th e s ym 

bolic lab eling of a s p e c ific obj e ct alone ,  but r ather the child att empts  to 

relate his c onc eption of thi s ob j e ct in a hi ghly e m otional a nd oft en non 

verbal  manne r .  D efic ienc i e s  i n  vocabulary and la ngua ge abiliti e s ,  re 

sulting from hea r ing los s ,  for c e  d ea f  child r e n  to s e ek any m ea ns of 

communic ation ava ilable  to them. T hus , they us e a variety of ge sturing , 

touching ,  and phy s i c a l  exp r e s s ion to  accompany and ma k e  meaningful 

th e ir v o c a lizations . Ge s turing s e rv es a s  a m e a ns for the child to express 

1 
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his e m ot ion s and br ing s  s o m e  r e  li e f  fo r hi s c o mmuni c a t iv e n e ed s  ( Di-

Carl o, 19 64). 

C o ntr olle d stud i e s  c onc e r ning th e e ffe c t s o f  ge sturing on v erbal 

b ehav ior ar e m i nim a  1. S ome r e s earcher s hav e  stat e d ,  in re lat ed s tudie s ,  

that c e rtain c u e s a c c om p anying s p e ech s e r v e  a s  a id s, r ath e r  than d et er

m ent s to the lea rning of s p e e c h  and la nguage s ki ll s .  F or exa m ple, 

Cornett and Mile s ( 19 6 7) s ought a m ethod o f  c o m bining lip r ea d ing a nd 

s i g ning a nd d ev e lop e d  a t e chniq ue c a ll e d  " C u e d  S p e e c h" in wh ich s p e c ific 

ge s t ur e s  a c c om p a nied d i st inc t phon em e s  in t e a c hing s p eech and language 

s kil ls  to deaf c h i ld r en. T h e  p r o g r e s s  o f  only o n e  child w a s  r eport ed a nd 

th e r e s ult s w er e  im p r e s s iv e  in that the c hild m ad e  ob s erv a b l e  p r og r e s s  

a s  m e a s u r ed by a c om p a r i s on o f  the s iz e  o f  v o c abula r y  at the on s et of 

th e rap y and at te r m i nati o n  of the study. T he child ' s  v oc a bula r y  alm o s t 

t r ip l ed a nd th e p a r ent s r eport ed g r eat e r  langua g e  usag e in the hom e  a s  

w e l l. 

The r e  i s ,  a s  m e ntione d  abov e ,  a grea t la c k  of i nfo r m at i on t o  

suppo rt any stat em e nt o f  t h e  effect s of ge sturing u p on the us e o f  m eaning

ful v e rbaliz ation. One of the g r e at e s t  proble m s  fa c ed by a d ea f  p e r so n  

i n  a h e a r ing, a s  w ell a s  a d ea f  w or ld ,  i s  the ne ed to c o m m unicat e. For 

c lini c ia n s  a nd tea che r s  of the d e af, th e r e  exi s t s  a re s p on s ibility to guid e 

th e d e af child t ow a r d  the b e st l ev e l  of c om m unicat ion po s s ible for that 

pa rt ic ular ch ild . Who is to s a y, w ithout proof, that gestur e s  mu st not 

be allowed in the cla s s ro om or at h o m e ,  e s p e c ially if g e sturing i s  a 
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meanin g ful and ba s ic fo r m  of c om muni c at io n  for the c h ild. B ett e r  wa y s  

o f  t eaching v e rbal la ngua g e  s kill s m u s t  b e  s o ug ht. One s hould b e g in t o  

q u e st ion c ur r e nt m ethod s a nd b eli e f s  a nd to ta k e  a clo s e r  look at both 

v erbal a nd g e stur ing b ehav i o r  a nd the e ff e ct s th e y  hav e on one anothe r  

b e fo r e  d e finit e c o nclu s ions a r e d r awn. 

W hy stud y  the e f f e c t s o f  g e s tur ing on v e rbal b ehav io r ?  The r e  

a r e  s ev e r al s t r ong r ea s on s , but th e mo st imp o r ta nt i s  the n e e d  on the 

part o f  the d ea f  child to c om m un i c a t e  in a wo r ld wh e r e he i s  o ft e n  an 

odd ity. Impa i r m e nt of the aud ito r y  s e n s e  d ep r iv e s the d ea f  ch ild of  h i s  

mo s t  valuable m ean s of s ur v iv al within th e h e a r ing env ironm e nt :  v erbal 

c om m unic at ion. It i s  up t o  tho s e  who ar e r e s pons ible fo r the edu c atio n 

of the s e  child r e n t o  find th e m o s t  p r od u c t iv e  way t o  h e lp the child d ev elop 

thi s all-im p o rta nt m od e of c om m unication. If lan gua g e  c a n  b e  l e a r n e d  

fa s t e r  and r eta ined long e r  thr o ugh a c o m b i nat ion o f  th e u s e  o f  g es t ur al 

c om muni c ation a nd v e rbaliz at i o n, th en t h i s  i s  wha t  should b e  d one. 

A noth e r  r e a s on for a s t udy s uc h  a s  th i s  i s  t o  g en e r at e ev id enc e 

for o r  a ga in s t  the u s e  o f  g e s t u r i n g  in the cla s s r o o m  a nd it s e f f e ct on 

v e rbal beha v i o r .  Th e i nt e r - r elati o n ship b e tw e en g e s t u ri ng a nd v er bali

zat ion i s  s t ill an una nswe r ed q ue s tion. Th e pur p o s e  o f  thi s  s t ud y  i s  to 

s up ply so m e  answ e r s  c onc e rning thi s r elati o n s h ip.  

Finally , no one r eally know s t o  what ext e nt g e s t u r i n g  d o e s  influ

enc e th e a m ount of v e rbali zation. If one b el i ev e s  tha t g e s t u r ing help s  

the d ea f  c hild t o  understand hi s e nv i r onm e nt, th e n  perhap s it s h o uld be 
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hypothe s iz ed that th e u s e  of  g e sturing will enhanc e v e rbal p er formanc e .  

Res ea r ch m u s t  b e  d on e  to  a s s e s s  the e ffe cts o f  ges turi ng o n  verbal p e r-

for manc e .  If it i s  di s c ov e r ed that r e infor c e m ent of ge sturi ng d o e s  c au s e  

a d e c re a s e  i n  the a m ount o f  verbali zation,  d eaf ed ucato r s  and s p e ech 

c lincians will hav e to ta k e  a c r itical loo k  at the ir th erapy p r ogr am s. If ,  

on the oth e r  ha nd , it i s  d i s c over ed that r e info r c em ent of ge stur ing c a u s e s  

a n inc r ea s e  i n  verbal behavior , a new c onc ept o f  the u s e  of g e sturing a s  

a s upplem ent t o  the d ev elopme nt of ora l langua g e  may b e  what i s  ne eded . 

Ora li s t s  a nd Ma nua li s t s  m ay hav e to j oin ha nd s a nd c ombine m ethod s to 

p ro v id e  th e b e s t  p o s s ible  ed uc ation in languag e  for the d eaf child . T hi s  

i s, i n  fact , what th e new m ov em ent towa rd "total c o m m unicat ion" is  all 

about. 

Mor e empha s i s  may ne ed to be pla c ed up on th e r e info r c em ent 

o f  ver balization b ehav ior . If , on the other ha nd , this r e s ea r ch hyp oth-

e s is  c onc e r ning the i ll e ffect  of g e s tur e s  up on v e rba lization is  d i s p r ov ed , 

old id ea s c onc e r ning the sup p r e s s ion of ge stur ing may hav e to b e  thrown 

a s id e .  

Statem ent of P r ob le m  

It wa s the pur p o s e  of  thi s study to inv e s t i gate the effects  of g e s -

tu r ing behavior on the d evelop m e nt of  verbal langua ge s kill s  in the p r e -

s ch ool d eaf chi ld. Stated a s  a null hyp othe s i s: 

.Reinfor c em ent of ge stur ing b ehavior in th e d e a f  and ha rd - of
hearing pr e- s chool ag e child d o e s  not r e sult in a stat i stic a lly 
s ignific a nt d e c r ea s e  in th e a mount of verbaliz ation. 
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Statistical significance of the following questions will be explored: 

1. If ge s turing behavior is reinforced, will verbal behavior de
crease from established baselines? 

2. If verbal behavior is reinforced, will gesturing behavior 
decrease:? 

3. If verbalization increases with the reinforcement of gesturing, 
will verbal behavior return to baseline levels when the ges
turing is no longer reinforced? 



C HAFT ER II 

R EVIEW OF R ELATED LIT ER A T UR E  

D efinition of T er m s  

S eve r a l  t e r m s must  b e  op e r ationa l ly d efined i n  order that the r ead er 

be awa r e  of the s p e c ific id ea s that the author is  r e lating . In c ommuni 

cating , the d ea f  chi ld u s e s  tho s e  avenue s  mo s t  avai lab le to him . T h e  

language  of  the d ea f  ha s often b e en br oken d own into four ar ea s :  o ra l  

langua g e ,  natural  s ign o r  g e s tur ing , s i gning , and fing e r sp e l ling . Oral 

langua g e  r efer s t o  the s poken,  v erba l c omm unicat ion of  the d eaf accom 

p anied by natura l g e stur e .  T he C om m itt e e  for Ed ucation and Scienc e in 

Gr eat B r ita in d efine s an ora l communicat ion as "a c omm unication by 

word of m outh . It inv o lv es the dua l abi lity to  s p eak and to c om p r ehend 

s poken utt eranc e s  ( 1 9 64) . "  Much i s  inv o lv ed in learning or a l  c om muni 

c ation s inc e th e ability to c om municat e  effectiv e ly by v e rba liz ation c an 

not exi st w ithout s om e  c omm and of langua ge . 

T her e a r e  many d iffer ent kind s of s i gn s  and v a r i eti e s  of s igning . 

Som e d is tinguish b etw e en Natura l  Sign or Ge stur ing , a m ov em ent nearly 

a lway s und e r stood by a h ea r ing p er s on a s  we l l  a s  by a d ea f  p er s on ,  and 

s ign langua g e  a s  d e s c r ib ed b e low. " In an ana ly s is in the booklet " C on-

6 
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ver s ation with the D eaf , " the R ev e r e nd Canon T .  H .  Sutc liffe id entified 

the fol lowing e lem ent s in s igning: g e s tur e ,  u s ed e ith e r  nat ura l ly or  in 

c onv entiona l fo rm;  fac ia l  expr e s s ion; m im e ;  and the identification of 

obj e ct s  by r e fer enc e to a n  out s ta nd ing cha r a cte r i s t i c  and of qua litie s 

b y  r efe r enc e to ob j ect s p o s s e s s ing them. " (Gr eat B r ita in C om m itte e ,  

1 9 64) 

S igning , says the C ommitt e e  ( 1 9 64) , i s  a g ene r ic t e r m  r e fe r r ing  

to the us e of  s i g ns and g e stur e s  of  va r iou s  kind s .  T hi s  i s  in c o ntr a st 

to what they d e fine a s  fo r m a liz ed s ign langua g e ,  which i s  a s y st e m  of 

sign s ,  univer s a l ly us ed by the d eaf,  that for m  a lan gua g e . Si gn la n

guag e i s  a s y stem of c ommunication that mu st b e  l earned , l ike anoth e r  

langua ge .  

F inge r spe l ling, as its nam e  im p lies, con s i s t s  of  the sp elling out 

of ind ivid ua l wo rd s of  the w r itten lan gua g e ,  lett e r  by lett er , on the fin

g e r s .  Ea ch lett e r  of the a lphabet i s  r ep r e s ented by a particula r  s ign 

( Gr eat B r itain C ommitt e e ,  1 9 64). 

D efinitions of  Ba s ic G e stur e s  

Hir s c h  { 1 9 6 3 ) d i s cus s ed va riou s type s of ge sture s which p eop le  

us e  in  communication in conjunction wit h  verba l sy mbo l s . Inc lud ed 

a r e  g e stur e s  of the hand s ,  m ove m ent s of the h ead ,  fac ia l  m imic r y ,  and 

gener a l  b ody mov em ent s  and p o s itions (Quig ley ,  1966). Qui g ley further 

s tat e s , in d is c us s ing the wo rk of Hir s ch: 

"A d eaf p e r s on can only communicate fr e e ly wh en he ha s 
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learned, in addition to a re gu lar form of communication, to 
use appropriately the genera lly ac cepted ge stures of nor 
ma lly h earing p eople . 11 

G e sturing i s, ther efor e, a part of al l c ommunication whether the p e r -

s on i s  consid ered d eaf  or hear ing, and Qui gley b e lieve s that g e s tur e s  

or natura 1 signing hav e a definite p la c e  in the teaching of langua ge  to 

the d eaf chi ld . 

R us sian R e s ear ch on G e s turing B eha vior 

Quig ley r ep orted on the quant ity of lite r atur e c onc e r ning the 

r e lationship of ges turing a nd s igning to oral langua g e  that ha s b e en 

written in the Sov iet Union . W hile  m o s t  of the r es earch is w r itt en in 

R us s ian,  Quig ley d i s c u s s ed the m aj or p oint s  of the mo st s i gnific ant of 

the R us s ian stud ie s .  He m entioned s ev e r a l  prominent R us s ian r e s ea r ch-

er s who hav e d ea lt with ge stur e a s a u s e ful tool  in language acqui sition 

of the deaf child(Quig ley, 1966). One s tudy ( Sim onov, 1960) d i s cu s s ed 

the la ck of d e s ir e  on the pa rt of today' s  re s earche r s and educator s t o  

und er sta nd the part of "mime and ge sture in the e d uc ati on of d eaf p er -

s ons  in the d ev e lopme nt of their  speech" (Qti:i.gley , 1966). Sim onov als o 

r eported p oor  r e s u lt s  in studi e s d on e  in the Soviet Union c oncer ned with 

the us e of trad itiona 1 m ethods in ed ucating the d eaf. He stated that a fte r 

y ea r s  of s choo ling , d eaf per s ons  s o on for got or failed to us e o r a l  s p e ech, 

p r e fe r r ing to u s e a n  interpr ete r. He felt that "it should b e  po s sible to 

c r eate some unity of gramma r and s yntax b etw e en the langua g e  of signs 

and ora l s p e e ch" (Quigley, 1966; Sim onov , 1960). 
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Quig ley further rep ort e d  on a R ussian stud y done by T e v o o r t  

( 1961). This stud y  was concer .ned w ith obse r v i n g  the d ev e lopm ent of 

tradit i o na l  com m unicat ion for m s .  T evoort fi lm ed out - of - c lass conv e r -

s ation of d e af ch ild r e n  in both Eur op e  and th e Unit ed States a nd did a 

linguistic ana lysis of th e d ata . R esu lts ind icated that "d eaf child r en 

t end t o  d ev e lop a r e lat ively p r im itiv e syst em of g e stura l com m unication 

on a purely v isua l basis and wi th a r elatively sm a l l  vocabula r y" (Quig ley, 

1966). Says Tev oort: 

"The young d eaf child usua lly d e ve lop s a syst e m  of c ommuni
cation that d ev iates fr om the acoust ical language of his e n 
v i r onm e nt i n  that i t  fol lows the str uctur in g  princ ip l e s  o f  a 
visua l syst e m  and g r ows out t o  a com p l et e ly d iffe r e nt sys

t e m  of co m m unication . "  (Quig ley, 1966; T e v o or t, 1961) 

G e stur ing a nd S igning In a nd Out o f  the C lassr oom 

Out - of-class com munication use d  a m o n g  d eaf chi ldren in which 

sp ontane ous g estu r e o ften app ear s, oft en pr e d o m inat e s, r e ga r d l ess o f  

what m eth od th e teach e r  m ay b e  str e ssin g in the l e a r nin g s ituation. 

Chi ld r en t end to fal l  back on this fa milia r fo r m  of com m unication when 

conv e r s in g  with e ach othe r ,  e v e n  if they st il l use s om e o r a l  language to 

accompa ny it . 

A m on g  d e af ed ucat o r s  and r esearcher s, th e t r e nd has been a gainst 

th e use of signin g  o r  g estur ing in the class r oom. S ome educators fea r  

that i f  s i gning is used i n  the c la s s r oom, ev en i n  conjunction with sp e ech -

r ead in g  a nd sp e ech, the signing m i ght t end t o  b ecom e th e d om inant e l e -

m ent, a nd m ight int e r fe r e w ith or a l  p r o gr ess and linguistic d e v elo pm e nt. 
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Quig ley ( 1966) be lieve s that a lthough s uch risks  may exi st ,  this typ e of 

s tat em ent c an only b e  made aft er d etai led inve stigation over a long p eriod 

o f  tim e. He fee ls the hypothe s is that id ent ifie s  g e s tur ing a s  an adver s e  

influenc e  up on the d eve lopm ent of langua g e  in d eaf chi ldren mu st b e  

t e s t ed and p r oven thr ough r e s ear ch with d eaf chi ldren (Great B r ita in 

Comm itt e e ,  1964). The actua l l ingui stic b ehav ior of d eaf child r en ne ed s 

to be  obs e rved , r e c orded , and ana lyz ed in  t erm s of  typ e s  of c ommunic a

tion u s ed, fr equency of usa ge of ora l languag e a s  c om pared to that of 

natura l g e sturing,  and th e e ffect of one typ e of  c om muni cation up on the 

other. T hi s  study ha s b e en c onduct ed in the hop e of p r oving that the us� 

of natura l ge stur ing in the tea c hing of languag e t o  the d eaf  chi ld wil l  not 

r eta rd or p r event the acquis ition of ora l la ngua ge .  

P r e s ent ly, the r e  i s  not univ e r s a l  a gr e em ent on how d eaf chi l

d r en should b e  instructed in langua g e  d evelopm ent ski l ls . Deaf educa

tor s have often s p lit into two camps: Manua li st s and Or a list s .  How ever, 

the r e  d o e s not app ear to be a s  c lean a br eak b etw e e n  the s e  two m etood s 

that s tr e s s  (1) a p ure ly manua l app r oa ch uti lizing s i gning and finger s p e ll

i ng only ( Long , 1963}, and (2) a pur e ly ora l appr oa ch that empha s i z e s  

v er ba lization only , ( B ole sta , 1967) a s  the adv oc ato r s  of each g r oup would 

prefer to b e liev e. The d eaf chi ld must gr ow up and liv e  in b oth a hearing 

and a d eaf wor ld , and he ne ed s to lea rn to com m unicate a s  be st he can by 

any means availab le to him. T h e  answer d oe s  not s e em to lie in pro

moting o ne m ethod ove r  another .  If thi s  occurs,  the d eaf child wi l l  
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ultim at ely b e  the on e to suffer.  T he d eaf educator must r e c ogniz e the 

native signing that the child has a lr eady avai lab le to him as a us eful 

basi s for the d eve lop m ent of ora l langua g e . 

Langua g e  Dev e lopm ent 

"A langua g e  is a system of  symbo ls. A symbol  is a sign mad e 

by a p e rson which d ir ects the b ehavior of other s o r  of the p e rson him 

s e lf to  a situat ion, which may be that in which the sign oc curs,  o r  not 

a ctua lly pr esent wh en the si gn app e a rs" ' ( Great B r itain C omm itt e e ,  I 964 ) .  

T his stat e m e nt c a n  b e  m ad e  conc e r ning any ve rba l fo r m  of langua ge ,  but 

it a lso can be m ad e  in r efe r en c e  to  the c onv entional signing of the d eaf. 

Natural  si gning d ev e lops in much the sam e  way as or a l  language b e gins 

to deve lop in a hea r ing infa nt . W hat the baby se e s  on the lips is a m od i 

fic ation of  his p ictur e o f  a c e rtain p e rson who e stab lishes h e r  imp ortanc e 

by satisfying sp ec ific ne eds, such as the need for food a nd d r ink, sh e lt e r , 

and affection.  Upon the ap p earanc e  of the " c omfort b r in g e r " ,  he r fa c e  

changes in a rath e r  d efinit e  r elation to the c omfort that she is fur nish 

ing. A hear ing chi ld wil l  soon b e gin to as s o c iat e th e fac ia l  exp r essio n 

of the mother to sp ec ific words that she says in c onjuncti on with sp e c ific 

activities she p er fo r ms. Lat e r , the child will b e gin to imitate the s e  

words that he hears and se es. Sim i lar ly , a deaf child wil l  soon b e g in 

to a ssociate the fac ia l  expr essions and lip movements to s p e c ific act iv

it ies p e rfr om ed by the moth e r. T h e  chi ld may begin to  imitat e ce rtain 

body motions and fac ia l  expr essions mad e by the m othe r. T he gestur e 
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of fa c ia l  exp r e s s ion begins to tak e  on m or e  m eaning fo r the chi ld tha n 

the m ov em ents of the lip s  for ming the wo rd s ( Mey e r ,  1 9 3 4 ) . T he chi ld 

b e gins to learn to  a s s oc iat e c e rtain fee ling s and act ions with s p ec ific 

fac i a l  m ov em e nt s  a s  they fo rm word s .  T he d ev e lopm ent of ora l lan 

gua g e  c a n  later  sp r ing fr om thi s  ea r ly b e ginning lip r e ad ing s ki l l .  A lic e 

Str eng ( l 9 6 7 )  s ay s that the " d eaf a r e  end owed with an innat e capacity for 

lea rning langua g e . 11 Str ickland ( 1967 ) a gr ee s ,  and point s  out that ev e n  

nor ma lly hear ing chi ld r en b r ing  to school  a langa ug e .  She e mpha s iz e s  

that litt le opp ortunity i s  affo r d ed child r en i n  m o st s chools t o  u s e  the 

s ki l l s  in la ngua g e  that they hav e d ev elop ed in the p r e-s cho o l  year s .  

D ea f  child r en, s im ilar ly ,  br ing a langua g e  t o  s ch o o l  with them. It may 

c on sist of some i s o lat ed wo rd s p ic ked up fr om a s s ociation with pa r e nt s  

and sib ling s a nd c e rtainly c ontains s ev e ra l  exam p l e s of  natur a l  g e stur e 

and "hom e "  g e stur e ,  ( i . e . , tho s e  g e stur e s  adapt ed by the fami ly a nd 

u s ed exc lus iv e ly within the family g r oup ) .  Should t eache r s  uti liz e  th is 

important av enue of c om m unication that the d eaf c hild ha s b e gun to d e 

v elop ? In the s chool  s ituation, the child wi ll hav e the oppo rtunity to 

be gin to expand hi s mas tery of linguistic  s ki l l s . T he d ev e lop m ent of 

c om muni c ation s k i ll s  i s  for em o st in imp ortanc e in the ed ucation of the 

d eaf child . The ch ild must  be tau ght the va lue of la ngua ge; the p ower  of 

c ommunication by mean s  of  exp e r i enc e s  in which he ha s the opp o rtunity 

to uti liz e la nguage s ki ll s . He com e s  to  s choo l with the  d e s ire  t o  c om 

munic at e. Educator s must  fo ster  in him the d e s ir e  to u s e  and und e r-
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stand o r a  1 language. Why not start with a la nguag e fo r m  the child i s  

alr ead y  fa m iliar with a nd let it s e r v e  a s  an a s s et in t e achin g o r al la n-

g ua g e? B egin with natu r al g e stur ing a nd build a s e c ond language s y st e m  

u p o n  it - v e r bal la ngua g e .  "Unle s s  a d e af child i s  allow ed t o  a c quir e a nd 

th e n  expand h i s  know l ed g e  of s ign languag e, h e  w ill b e  d e p r iv ed of a 

natural ba s is for th e ac q ui s it i o n  o f  c o m m unicativ e c om p et e nc e i n  th e d ea f  

c omm unity , and find him s e lf a p athologic al c ur io s ity i n  th e h ea r ing 

world . " ( C ic ou r el, B oe s e , 1 9 72) C i c ou r el and B o e s e ma k e  a noth e r  

v e r y  r e ali stic and s i gni fi cant s tat e m e nt conc e rning the language o f  the 

d eaf:  

" W h e r e a s it  m ay b e  true that e v e ry p e r s on m u st at s om e  
tim e in life c om e  t o  g r ip s with the h e a r i n g  w o r ld, it i s  ju s t  
a s t r ue that th e d ea f  c h i ld w ill p r obably nev e r  b e  at hom e 
i n  a h ea r ing wo r ld , but c an b e  j u s t  a s  c omfo rtabl e i n  a d eaf 
wo r ld .  1 1  ( C ic o ur el, B o e s e ,  19 72) 

W e  c a n  empha s iz e  the ac q u i s ition o f  o r al language for th e d eaf, but w e  

c annot s up p r e s s  thi s nat iv e  s i g ni n g. Nati v e  s igning r e fe r s t o  learning 

t o s i g n  or u s e  g e stur e a s  a fir s t  languag e whe r e  th e s ig n s  do not n e c e s -

saril.y c o r r e s p o nd with s ign s linked t o  o r al la n gua g e  (fo r m ali z e d  s ign 

l a ngua g e) unle s s  th e p a r e nt s  u s e th e s e latt e r  s igns s y s t e matic ally wi th 

the child . ( C ic our el, B o e s e , 1972) A b i g  p roblem with s t r e s s in g  th e 

ora l  m eth od i s  that e d u c ato r s a r e  u s ually unawa r e  that the nat iv e  s ig n s  

are im p o r ta nt for t h e  child 1 s p e r c eption a nd int e rp r etation of h i s  e n -

v iro nm e nt ( C ic ou r el, B o e s e ,  1 9 7 2). T h e r efor e, th e educati on of the 

d ea f  m u s t  i nc o r p o r at e  the r eali z ation of th e im po r ta nc e of th e s y st e m  of 
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natural g e sture both to the s e curity of the child and t o  the lingui s tic 

d ev e lopme nt that he  obtains . 

Cic our e l  a nd B o e s e  ac know l ed g e  the importanc e of l earning an 

o ra l  m ethod to enab le the d eaf p ers on to c om muni c at e  with a hea r ing 

wo r ld that h e  must  liv e in, but they str es s  that if thi s  d eaf pers on is  

t o  ma ke m axim um us e of a n  ora l m ethod , the teacher mu st rea liz e that 

th e chi ld can learn an ora l  m ethod only through a nat iv e ly acquired s i gn 

s y st em a s  a first  langua g e  ( Cic oure l ,  B oe s e ,  1972) . In a s tudy cur r ent ly 

b eing r e s earched by Cic oure l ,  he inve stigate s th e a s sumption that hear

i ng children acquir e prim itiv e s igns and u s e  them even aft er the a c qui s i 

tion of ora l languag e. G e sturi ng i s  very important as a p art of c ommu

nication for the hearing in c onjunction with the oral langua g e  u s ed. Edu

c at ors d o  not suppre s s  a h ea r ing chi ld from natura l g e s t uring as he 

spea k s  or from us ing body po stur ing and fac ia l  expre s s ion wh en he s p eaks , 

which i s  also  a form of g e sture; s o  educator s  of the deaf child shou ld not 

d o  s o  e ith e r  ! 

G e sturing a nd B ody Langua g e  

Ge sturing i s  a method o f  oomm unication uti liz ed e ith e r  c ons c iou s ly 

or unc on s c iou s ly by a l l  p eop le. When a p er s on att e mpts to relay a spe 

cific m e s s a g e  t o  a nother p ers on, mov e m ent s  of th e hand s and e ye s ,  a s  

w e ll  a s  fac i a l  ·expre s s ion and body p o stur e s erv e t o  enhanc e and perhap s 

ev en str engthen the impact of what the s p eak e r  i s  s ay ing. It i s  v ery 

difficu lt t o  carry on a c onv er s ation without in  s om e  way using body 
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mov em ent s to  a c c ompany our me s sage . For  tho s e  who would not a c c ept 

such an id ea, tr y to put a c ro s s an impo rtant id ea to a nother pe r s o n  

while c la s ping the hand s ti ght ly in the lap .  T h e  r e s ult i s  that c om m uni -

cation, ev en though v erba l  langua g e  i s  b e ing tran s m itt ed, i s  hind e r ed. 

W o rd s alone do not supply the empha s i s  one m ay w i sh to impart in bi s 

communic ativ e me s s a ge .  The r e c eiv er,  in tur n, may m i sinterpr et the 

s end e r's  id ea s ,  a nd c ertainly, w ithout g e stur e s ,  the e ntir e c onv e r sation 

m ay lo s e  som e of it s viv id ne s s  and int e r e st .  

R ec ent ly, a n  awa r enes s o f  a for m  o f  nonv e rba l c om m unic ation 

known a s  b od y  langua g e  or  kine s ic s ,  wh ich i s  the s c ientific stud y  of body 

langua ge, ha s d ev e loped. It is hypothe s iz ed ( Fa st, 1 9 7 0) that a l l  human 

beings,  r e ga rd le s s  of the ir oral languag e, c ultur e,  or phy s io logic s tatus 

( i . e., deaf, em otionally di sturbed , r etard ed , b lind) communicat e em o -

tions, id ea s,  attitude s  and oft en s pecific m e s sa g e s  t o  oth e r  per s on s  

thr ough th e u s e  o f  this non - v e r bal channe l. B ody langua g e  may inc lud e 

any m ov e m e nt, c on s c ious or unc ons c ious,  of a ll o r  a part  of the b ody 

used by a per s on to c ommunicate an emotiona l m e s sa g e  to  his e nvir on-

m ent ( Julius Fa st, 1 9 70 ) .  F a c ial expr e s s ion can p lay a lar ge part in  

int er pr eting the m e s s a g e  a per s o n  may be  s e nd ing out to h i s  im m ediat e  

e nv i r onm ent. S ometime s, the s e  fa c ia l  ge sture s a nd expr e s s ions may 

c onv e y  a m ean ing without any v e rbalization at a ll, a s  whe n  one is d r iv in g  
. 

in a car  and s o m e one cut s  him off a s  th ey pa s s. A lthough no words may 

be spoken, the offend e r  ne ed only to loo k  at the fac e of the d r iv e r  he ha s 
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cut off to get a clear m e s s a ge of what the p e r s on f e e l s !  

F a c ia l  expr e s s io n  c a n  al s o  b e  u s ed e ffectiv e ly t o  r e info r c e  v e r 

bal m e s  s a g e s . Deaf p e r s ons a r e e s p e c ia l ly r e c eptiv e to the facia l ex 

p r e s s ions of  the p e op l e  with whom they communicat e .  It i s  o f  little u s e  

t o  d i s c ip line a d eaf  child v erba lly i f  your e y e s  o r  y our m outh d o  not a ls o  

r elay your d i sapp r ov a l .  Ev en though the c hi ld may und e r s tand what i s  

being s a id t o  him a nd tha t  h e  i s  b e ing r ep r imand ed ,  h e  wi ll  e ither not 

tak e the p e r s on s e r iou s ly or w i ll be c onfu s ed r e ga rding what the actua l 

m e s s a g e  i s. 

F a st ( 1970) exp lains that to und ers tand nonv e rbal bod y  language 

we must und erstand that it i s part' ly instinctiv e ,  p ar tly taught , s uc h  a s  

th e te nd e ncy to d r aw the body away from unp leasant obj e ct s  o r  s ituations , 

a nd pa rtly im itativ e. This is e s p e c ia l ly true of th e d eaf child. He will 

lea r n  to imitate fac ia l  exp res s ions a s  they c lo s e ly r e late to the visual 

w or ld for the ir info rmation abo ut the envir onm e nt. Late r, d eaf chi ld r en 

lea r n  to r e late obj e cts and idea s to  oth e r  p eop le thr ou gh imitativ e ge s 

tura l  m ov e m e nt s  that the y  a s s ociate with s om e  char a cter i s tic  of an ob

je ct or action . 

A ctua lly, one cannot s e pa rate b ody langua g e  fr om spok en lan

gua ge any mor e than one should s epa rate natura l g e stur e fr om oral lan 

guage . One is e s s entia lly speaking of the s a m e  id ea in both of th e s e  

statements . Say s Dr . R ay L.  Birdwhi ste ll  in F a st' s book o n  b ody la n

gua g e  ( 1970): "Sp oken la nguag e a lone will  not giv e us the full  m e aning 
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of what a per s on i s  s a ying, " nor will  body langua g e  a lone giv e us  the 

ent ire m e s s a ge . If one c an make s uch a stat e m e nt c onc e r ning the hear 

ing , c e rtainly one mu st apply that c onc ept to the c ommuni cation of the 

d eaf. V er b a l  c om munication a lone i s  e specially la c king in m eaning for 

the deaf child. Ge sturing pr ovid e s  a c onc r ete ba s is for und e r sta nd ing 

of  v erbal  langua ge . G e sturing alone , how ev er ,  w i l l  not pr ovid e  the 

ne c e s s a r y  m eans of  comm unication for the d e af unle s s  it i s  d ev e loped 

into a s y st em of  form aliz ed signing. If this b ec om e s  the d eaf per s on's 

only m eans of  c ommunication, h e  is at a gr e at lo s s  in a h earing env i r on

m e nt. Th er efor e, it appea r s that educ at o r s must obs e r v e and enc ourage 

a c ombination of g e s tur e s  or b ody langua g e  and v e rba lizations wh en t each 

ing the d eaf  child a s y st e m  of communication. 

D ea fne s s  a s  a S e c ond Cultur e 

C ommunication inv o lv e s  a high ly int e g rat ed inter a ction with one's 

env ir onm ent . Ha ll ( 1 9 5 9 )  say s :  "T o inte ract  with the envir onm ent is t o  

b e  a liv e ,  a nd to fai l  t o  d o  so is  to  b e  d ead. " Spe e ch i s  one form of int e r 

a ction w ith one's envir onm ent ,  but Hall ( 19 5 9 )  s tr e s s e s that spe e ch i s  

e nr i ched a nd r einfor c ed b y  g e s tur e s . Langua ge i s  a s y s t em of  symb o l s  

f o r  obje cts and c onc ept s tl�at th e individ ual per c eiv es in his envir on

m ent. When pe ople ta lk they a r e  us ing v o c a l symbo l s  ( Ha ll ,  19 5 9 ) . 

W h e n  d eaf pe r s on s  us e a g e s tur e, they a r e  c o m municating thr ough a 

pr imit iv e, but ba s ic u s e of s ymbo ls fo r the wor ld a s  they per c eiv e  it. 

In The Silent Langua g e  ( 1 9  5 9 )  and T h e  Hidd e n  Dim e n s ion ( 1 9 6 6 ) ,  
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Hall deals with cro s s-cultural communication. He emphas ize s that the 

maie of body language communication may vary according to cultural 

standard s and expectations ,  and if man is  to communicate succes sfully 

with people of other culture s,  he must  re spect and be aware of the se 

variations. Member s of a specific culture share strong, meaningful 

experiences and communicate these experience s to one another, although 

it may be at an uncons cious level. The people of a given culture use 

the se common experiences with which to judge and evaluate the world a s  

they perceive it. One must avoid projecting the rules of his culture on 

to the cu lture he is for any reason interacting with. 

The deaf could perhap s be said to make up a "mini-culture" of 

their own. Hearing persons too often tend to project their own stand 

ards and expectations upon the world of the deaf pers on. One mus t  try 

to understand that a deaf person perceive s his environment visually, 

kine sthetically, and emotionally, but NOT auditorily, as  the hearing 

person does , and thi s makes a big difference. A deaf child will attempt, 

like a hearing child , to relate to others the world he perceives. All 

people have the need to communicate. However, a deaf child symbol

izes hi s environment into gestural , rather than verbal s ymbol s.  True, 

verbal symbolization, or language , can be taught, but one mu st under

stand the symbols; they must  have meaning for that child. Allowing 

the child to u se gesture s to accompany verbal language could aid in 

giving meaning to the verbal symbols .  
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Gr iffith ( 1969) quote s Myklebust when he r e fer s to ge sturing a s  a 

form of s ymbolic b ehav ior: "Only tho s e  child r en who hav e int e r na liz ed 

their wor ld s ymbo lica lly c an u s e  ge s tur e a s  a languag e .  11 Myklebust  r e

i nforc e s  the id ea that chi ld r en cannot u s e  any form of exp r e s s iv e  langua g e  

if they hav e not fir st uti liz ed s ome m ean s o f  r e c e iv ing s en s ory informa

tion in a m e a ningful manne r. 

One c annot r e fute the importanc e of the v i s ua l  s en s e . Much 

m o r e  info rmation is fed into th e nervous s y stem v i s ually tha n  thr ough 

either  touch or he a r ing ( Ha l l, 1966). Ges tur es ar e v i s ua l  s ymbo l s  r ead

ily lear ned and und er stood by d e af and hearing a lik e ,  a nd a r e  very im

portant to th e qua lity of communication. 

Othe r  R e s ea r ch: Summa ry 

W hile r e s ea r ch d ea ling direc tly with ges tur ing behavior and it's  

r elationship to verbal  languag e  is  s car c e ,  one stud y  should be noted at 

thi s  point. In Per s on s  W ith Hea r ing Lo s s, ( 1969), Gr iffith d i s c u s s ed r e

s ea r ch d one at the Univ e r s ity of I l linois u s ing the Mo tor Enc od ing por

tion of the I ll inois  T e st of P sycho linguistic A biliti e s  ( IT PA ) by Kirk and 

M c Carthy ( 1961). T his  portion of  the t e s t  d eterm i n e s  how w e ll a child 

us e s  ge stur e s  to exp r es· s him s e lf without the u s e  of  v er b a lization. Grif

fith ( 1969) ind ic at e s  a s tudy by James  Ols en ( 1960) that c om pa r ed the 

ITPA te s t  s c or e s  of h earing and d eaf chi ldren. R e sults indicated a s i g

nificant d iffe r enc e betw e en s c or e s  of b oth group s  on ev ery subte st of 

the IT PA exc ept the Motor Encod ing por tion . W hi l e  the mean t e s t  s c or e  
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for hea r ing child r en wa s 22. 72,on this s ubt e s t, the nor m  for d eaf chil-

dren wa s 21. 8 8 ,  not a s ignificant differ enc e in me an s c or e s . T his  wa s 

an expected r e sult a s  deaf  c hi ld r e n  r e ly m or e  heavi ly on the gestura l  

mode o f  c ommunication than d o e s a hear ing chi ld .  How ev e r , it a ls o  

s hows the high l ev e l  o f  importanc e that the g e stu r e  acquir es i n  the life 

of the deaf  child. 

A t  present, the lite r atur e d ea ling w ith the effe ct s of g e s turing 

b ehav ior on v e r ba lization in d eaf child r en is minim a l. Much m ore r e-

s earch d ea ling with the a m ount of g e sturing b ehavi o r  ob s er v ed a s  a func-

tion of the type or  am ount of h ear ing lo s s  and the frequ ency and type of 

g e stur e behavior in r e lation to the a g e  of ons et and d e gr e e  of d eafn e s s  

is ne ed ed. 

Fr om the lite r atu r e  ava i lable, one can c onc lud e the following: 

( 1 )  C ommunication exi sts  o n  m a ny l ev e l s .  Ge stur ing, 
s igning , finger spe l ling, and body langua g e, a s  w e l l  
a s  v e rba l communication must b e  inc lud ed. 

( 2 ) Ge stur ing, a s  d efine d by Hir s ch (19 6 3 ) , F a st ( 1 9 70 ) , 
and othe r s ,  i s  a pa rt of all c ommunication a nd 
s erv e s  a s  a ba s is for the d eaf child's und er s tand ing 
of his env ir onm ent . G e stur e s  s e rv e  to supplem ent 
and ad d  m eaning to  v e rbal  c ommuni cation for both 
the hear ing and t he d ea f. 

( 3 ) T rad iti onally, the tr end ha s b e en to d i s c ourage the 
u s e  of ge stur ing in the c la s s ro om for fear that per 
m itting g e sturing wo u ld r ed uc e  the chanc e s  for the 
d ev e lopm e nt of ora l la ngua ge. H owev er, litt le r e 
s ea r ch ha s been d one to suppor t thi s theory. To 
day, m or e  a nd m o r e  educator s a r e  propo s ing th e 
c ombined us e of g e stur e s  a nd signing to c omple 
m e nt ora l ed ucation. Mor e r e s earch i s  need ed 
to prov id e a fir m  basi s for thi s po s it ion, a s  wel 1. 
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( 4) There is little  r e s ea r ch to suppo rt th e theor y  that 
ge stur ing is a det erm ent to the d evelop me nt of v er
bal la nguage, y et thi s id ea liv e s  on. How ever , 
ther e is a l s o  litt le , if any , resear ch that d irect ly 
supports  the use of g esture s to a c c o mpany verba li 
zation in the teaching of languag e  to deaf chi ldr en . 
More stud ies must b e  und erta ken to p r ovide a 
basis for a r gum ent . 



CHA PT ER III 

SUBJEC T S, EQUIPMENT, A ND P R ODECUR ES 

I. S ele ction of Subject s  

The  children who s erv ed a s  s ubject s we r e  s e lected from the 

P r e -Schoo l  d eaf c lassroom at Ma rk Twain E l em entary S chool whe r e 

the inv e stigator s e rv ed a s  kind e r gart en t eacher. Sinc e a l l  thr e e  chi l -

d r en und erwent the s a m e  reinfor c ement vs . non- r e infor c ement s ch edule s, 

each child , in e ffe ct , s erv ed as his  own c ontrol . T he fo llowing crit e r ia 

s e rv ed a s  th e ba s is for s e l e ction of s ubjects : 

( 1) A g e:  The  child r e n  u s ed had to b e  b etw e en the a g e s  of 
thr e e  and s ev en year s t o  be e le g ible for the deaf  
education pr o gram. The spec ific chi ld r en cho s en 
for thi s stud y  r anged fr om four year s, one m onth 
to five year s ,  elev en m onths.  T wo m ale s and one 
fem ale  child pa rtic ipated in thi s s tud y. 

( 2 )  Hearing Lo s s : A 11 o f  the childr en i n  the d eaf  education 
c la s s we re c la s s ifi ed in eithe r the low ha rd - of
hea r ing pr pr ofound ly d ea f  range of hear ing im 
pairm e nt .  Thi s  rang e i s  d e fine d  a s  grad e s  III 
a nd "fV by Huiz ing ( 19 5 3 ) . A gra d e  III impa irm ent 
i s  equa l to a s ev er e  lo s s ranging fr om 60 - 9 0  dB 
whil e  gra d e  IV re fer s to a los s of m or e  than 9 0  
d B. (The s e  lo s s e s  are av er a ge los s e s  i n  the 
spe e ch frequenc ie s ,  5 00 ,  1000, 2 0 0 0  Hz.) A ll of 
the s ubje cts  w e r e  giv en a binaura l puretone aud i o
m etric thre shold t e s t  to a s s e s s  a ctua l  thr e sho lds . 

2 2  
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The investigator administered these tests. Of 
the three participating children, one male and 
one female fell into the profoundly deaf range 
while the third child, a male, was classified as 
a grade III impairment (Huizing, 195 3). Audio
grams are included in the appendix of this paper. 

(3) Educational Status: All participants were required to 
have been members of the Pre-School Deaf class 
for at least one year prior to the present school 
year. 

The Pre-School Deaf Class consisted of nine students, five of 

whom satisfied all of the requirements to participate in this study. 

Three of the five eligible students were selected as subjects for the 

study.on the basis of good attendance records. All of the participating 

students were full-day students in the class. 

II. Pilot Study 

A pilot study was necessary in order to establish an operational 

definition, as well as a range of gesturing behaviors. 

( 1) Procedure 

Shibaden Videotaping equipment, Model #TU-2 3UL, was set up 

in the classroom within full view of the children for two days prior to 

the actual taping. On the third day, a video tape was made of the morn-

ing lessons and activities of the children in the Pre-School Deaf class-

room. At a later time, this video tape was viewed by the investigator 

and three other observers; the Pre-School teacher, and two Ph. D. pro-

fessor s from the Department of Speech Pathology and Audiology at 

Eastern Illinois University. The observers were selected on the basis 
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of  clinica l expe r i e nc e  a nd educ ationa l bac kground with d eaf child r e n. 

Ea ch ob s e rver wa s a s ked to  w r it e  d own, a s  he view ed th e tape , a d e 

scr iption of any a ction on the part of the children that h e  felt c onstitut ed 

a g e stur e .  Examiner perc enta ge of a g r eeme nt wa s then det e r m ined. 

P e r c e nta g e  o f  agr e em ent among the four ob s e rver s wa s d et e r 

m ined f o r  each ind iv idua l g e s tur e ob s er v e d  a s  follow s :  If four out of 

four ob s e r v e r s  r e c ord ed th e s ame g e s tur e ,  th e r e  was 1 0 0  per  c ent a gr e e 

m e nt; i f  thr e e  out of four ob s e rv ed it , the r e wa s 7 5  p e r  cent a g r eem ent; 

two out of four c onstitut ed 5 0  per c ent a gr e e m ent and if only one ob 

s e r v e r  d e s c ribed a pa rticula r  ge stur e ,  it wa s ind icated a s  2 5  per c e nt 

a gr e em ent. A n  a v e r a g e  per c enta g e  wa s  c omput ed for th e entir e li st of 

g e stur e s  c ompiled by all f our ob s e rv er s c ombined. Thi s a v e ra g e  per 

c enta g e  of a gr eem ent wa s only 5 8 . 3 3  per c ent; how ev er , the inv e stigato r  

feels that th e r eal  s i gnificanc e of thi s pi lot study lie s in the indiv id ual 

per c enta ge s of agre eme nt for each g e stur e. 

A total of 69 ge stur e s  wer e d e s c r ib ed by the four examine r s. 

Of the s e ,  1 2  ge stur e s  w e r e  ob s e rv ed by a ll  fou r ob s erv e r s ,  or  1 0 0  per 

cent agr e e m ent; 75  per  c ent a g r e em ent wa s e s tab lished for 1 8  g e sturi ng 

b ehav ior s ,  and 5 0  per cent a gr e e m ent wa s  e stabli shed for 19 of the ge s 

tur e s  d e s c r ibed. Thi s  ind icate s that the r e  wa s  a fa ir ly high lev e l  of 

a gr e em ent r e garding the what the ob s e r v e r s d e s c r ibed a s  a ge s tur e. 

This  data can furth er be interpr eted a s  shown in the fo llowing table ,  

indicating perc enta g e  of a gr eement ba s ed on the tota l numbe r  of ob s e rv ed 

g e stur e s  ( N  • 69 ) :  
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T A BLE 1 

PER CENT A GE OF EX A M INER AGR EEMENT 

P erc enta g e  of A gr e e m e nt 
Among the Ob s erv e r s  

A ctua l Numb er of 
G e s ture s Out of 69 

% of T ota l Numb er of 
R ecord ed G e s tur e s  

75% and ov e r  a gr e em ent 28 43. 48% 

50% and ov er a g r e em e nt 47 7 1.01% 

50% and und e r  a gre ement 38 55. 07% 

From the t ot a l  d e s c r ibed ge stur e s  ob s er v ed by a ll of  the exam in-

ers , a tota l l ist  of g e stur in g  b ehavior s wa s c o m p iled. It inc lud ed tho s e  

g e s ture s  s hown be low. T he p e r c e nta g e  of agr e e m ent b r e akd own for 

each indiv id ua l  ge stur e i s  shown a l s o. 

TA BLE 2 

GEST UR ES OB S ER VED BY FOUR EX A M INER S UPON 
VIEW ING THE FIFTY M IN UT E P ILOT F ILM 

G e s tur e Ob s erv er: # 1  #2 #3 

Child p oints  to hear in g  aid 100% + + + 

Chi ld mo v e s  hand to h ead a nd 
then to stoma ch 100% + + + 

Point s to s elf 100% + + + 

Puts finger to lip s 100% + + + 

Enlarge s eye s a s  if g low e r ing 100% + + + 

Pat s table 100% + + + 

R a i s e s  two fingers 100% + + + 

R a i s e s  four fingers 100% + + + 

Plac e s  on e hand horiz onta lly 
abov e the other 100% + + + 

Point s  fr om pictur e to s e lf 100% + + + 

Point s  to ear 75% + + + 

#4 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
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TA B LE 2-C ontinu ed 

Gestur e Ob s e rv e r :  #I #2 #3 #4 

Ra ises ind ex finger in fr ont of 
body and nod s head 75% + + + 

Shr ugs should e r s a nd rai s e s  hand s,  
p a lm s up 75% + + + 

Extend s  hand in fr ont of bod y  for 
attention 75% + + + 

Ext end s ar m s  s id eways and flexe s 
wr i st d ownwa rd ( HOM E) 75% + + + 

W av e s  hand ov er obj ect 75% + + + 

U s es manua l a lphabet "I" 75% + + + 

Swings a r m  in ha lf c ir c le m ov e -
m e nt with fis t  c l e nched 75% + + + 

P o int s  to ind icate "you" and "m e" 75% + + + 

Mov es a r m  a c r o s s body rapid ly 75% + + + 

Smi le s and nod s head 75% + + + 

Hand cupp ed and drawn away fr om 
head ( indicating hor ns ) 75% + + + 

F lexe s finge r s  inward ly r epeat ed ly 75% + + + 

Stand s on chair 75% + + + 

Put s hand in fro nt of the eye in a 
c ir c le shap e 75% + + + 

Point s  fr om p ictur e c a r d  t o  s e lf 75% + + + 

Make s an ima ginar y s cribb l e  m ov e -
ment with hand 50% + + 

C up s  hand s in ball shap e 50% + + 

P o int s to che st 75% + + + 

Shak es head 100% + + + + 

Shake s ha nd and point s fing e r  50% + + 

C rad l e s  a r m s and roc ks  the m  s id e  
t o  s id e  100% + + + + 

Shak e s  hand r ight and left 50% + + 

Snap s finge r s  50% + + 

Wav es hand 50% + + 

Mov e s  hand s light ly up and d own 
in a rapid motion 50% + + 

Points fing e r  t o  che st v igor ous ly 75% + + + 

Spr eads both a r m s  out in lar ge 
c ir c ula r m ov e m e nt 50% + + 

R a i s e s  finge r in c i r c ular  m ov e -
m ent fr om head 50% + + 

P oi nt s  with finge r  toward b lac k .. 
board 50% + + 
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TABLE 2-Continued 

Gesture Observer: #1 #2 #3 #4 

Points finger to camera 50% + + 

Points from ears to temples on 
both sides 50% + + 

Shrugs shoulders 25% + 

Nods head 25% + 

Small arm swing using wrist only 25% + 

Throwing motion with fingers 
extended 25% + 

Puts hand to face 25% + 

Jerks body backward with arms 
extended frontward 50% + + 

Points index finger downward 25% + 

Sticks out tongue and shakes head 25% + 

Both hands cupped and moving up-
ward and outward from either 
side of the head 25% + 

Pats another person's arm 25% + 

Facia 1 grimace with lower and 
upper teeth approximated to 
indicate "scary" 25% + 

Throws arms upwards beside head 25% + 

Both hands make fists with palms 
downward and body bouncing 
up and down (horse) 25% + 

Slaps both hands on table 25% + 

Opens and closes mouth with no 
sound 25% + 

Raises hand up with palm out 25% + 

Hand on head with head down as if 
sleeping 50% + + 

Rubs lip with finger 25% + 

Rocks back on legs of chair 50% + + 

Strokes object (look at this) 50% + + 

Raises hand to answer question 50% + + 

Sequential pointing 50% + + 

Points to arm, then shoulder 25% + 

Pointing and nods 50% + + 

Yells and gestures hands downward 50% + + 

Moves hands over hair 25% + 

+indicates that the observer noted the behavior 
- indicates that the behavior was not observed by the observer 
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III. M ethod for Evoking Sa mple s  

T h e  pr e s ent inv e stigation of  the int e r r e lations hip b etwe en g es 

turi ng b ehav i or and v er ba lization wa s c ompleted d ur ing a fiv e month 

p eriod. G e stur a l  and v e rba l b ehavio r s  we r e  obs erved a nd r e c ord ed by 

the c lini c ian dur ing the u sua l m o r ning s e s s ions. The P r e - Scho o l  t each e r  

c onducted the normal gr oup le s s ons and activ itie s while  the inv e stigat or 

kept a ta lly of the b ehav ior s ofthe thr e e  study participant s . 

( 1) Radio Telem·etry 

Ve rba l langua g e  s ample s w er e  r e c or d ed by means of the Ho shiko 

m ethod of s ampling la ngua g e  us ing r adio t e lem etry,  a s  u s ed in a langua ge 

study by W ebb ( 1 9 7 1 ) . Equipm ent includ ed:  ( a) a P iez o wir ele s s  F M  

m i c r ophone, Model W X -12 7 - B ;  (b) a R h eem C a lifone tape r e co r d er ,  

Mod e l  70 -TCP;  and (c ) a n  Electr o - Phonic A M -FM Multiflex radio . 

T he child r e n  we r e  fitted with a che st -type har ne s s ,  wo r n  on the 

outsid e of  the b ody ov e r , or adja c ent to the child's bod y -wor n hear ing 

aid to s ec ur e  the trans m itt e r . F or two days pr ior t o  the study, each 

child wor e th is har ne s s  w ith a dummy micr ophone for twe nty m inute 

int e rv a l s , a s  thi s  wa s the tim e a llott ed for ea ch chi ld t o  be  ob s erv ed 

each day ( s e e  s ection IV ( 2 ) ) . In thi s  way , the child adju s t ed to the 

pr e senc e of the mic r ophone on hi s bod y ,  and wa s not ov erly c ons c ious 

of the ha r ne s s  wh en the actua l  data - c o llecting b e gan. On the third day,  

the actua l ob s e rvation b e gan and the r ea 1 m i c r ophone wa s ins e rted int o  

the har ne s s .  
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T o  ins ur e the inte l l i gibi lity of r ec ord ing s ,  th e equip m e nt wa s 

s et up w ithin 1 2  fe et o f  the chi ld r en' s wo r k  a r ea .  In thi s way , th e r e -

c e i v e r  wa s k e pt within a range of the t r a n s mitt e r  a t  a ll t im e s  a nd a 

c l ea r s i gna l  wa s r e c o r d e d . T he r e c o r d in g  e q uip me nt wa s s et up in v i ew 

of the chi ld r e n ,  th r e e  d ay s  p r io r  t o  th e b e g inning o f  th e s tud y t o  fa m i l -

ia r iz e  th e m  with it . A s ch e mat i c  d ia g r am o f  th e r adio t e le m et r y  ins t r u -

m e ntat ion i s  inc lud ed i n  the app e nd ix o f  thi s p ap e r .  

A s  a c r o s s  che c k  for the r e c o r d ed s a mp l e s ,  the exa m i ne r  kept 

a running ta l ly o f  the numb e r  of v e rbalizations by u s ing a d i g ita 1 c ount e r. , 

T he s e  ta l lie s w e r e  ch e c k ed a gain st r e c o rd ed s a m p l e s  at the e nd of e a c h  

day . 

( 2 ) T a l lying o f  F r e qu e ncy o f  G e stur ing B ehav ior 

F r equenc y  of o c c ur r enc e o f  the g e stur ing b e hav i o r s wa s r e c o rd ed 

thr o ugh th e u s e  of a T hr e e Cha nne led M ini - C ount-e r ,  Mod e l  5 8 0 0 4 . T hi s  

inst rum e nt c on s i s t ed o f  a b ox c onta ining thr e e  d i gita l c ount e r s wh ich 

w e r e  c o nne c t e d  t o  thr e e  c o r r e s p ond ing buttons i n  a s m a ll hand - h e ld 

b ox. W h e n  the exa m ine r ob s e r v e d  a g e sturi n g  b eha vi o r , th e butt on fo r 

c ha nne l one wa s d e p r e s s ed and th e ge stur e r e c o rd ed on the fir st d i gita l 

c ount e r . Likew i s e ,  wh e n  a v e rba l b ehavio r wa s ob s e r v ed , the exa m i ne r  

d ep r e s s ed butt on num b e r  tw o ,  wh i c h  r e c o r d ed th e v erba li zat ion o n  th e 

s e c o nd d i gita l c ount e r . A t  th e s a m e  t im e ,  v e rba lizations w e r e  b eing 

r ec o r d ed o n  the r ad i o  t e l e m et r y  d ev i c e . A t  the end o f  a tw enty m i nut e 

s e s s ion,  the t ota l numb e r  of g e stur e s  a nd v e r balizations r e s p e ct iv ely , 
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wa s rec o rded for each chi ld .  At thi s p o int , the M ini - C ounter wa s reset 

for the next twenty - minute ob servation per iod w ith the next child . C ha n 

nel three o f  the c ounter wa s not u s ed .  

IV . R einfo r c ement of  B ehavior s 

( 1 )  Equipment 

A Lafayette elect r ic M & M Dis penser , M od el 5 8 8 0 0 , was us ed a s  

the reinfor cement d ev ice. T he child ren were seated in a group with the 

Dis penser pla c ed bes ide the pa rticular child that wa s bei ng ob s er ved . 

When the behavior be ing reinfor c ed wa s ob served the exam iner wo uld 

immed iately reinfor c e  the chi ld by pres s ing a butt on 'which relea s ed a 

p iece of s uga red c erea l , C oc oa Puffs , into  the ma gaz ine of the d i s penser . 

T he chi ld r en r eceiv ed rewa r d s  only dur ing their twenty minute per iod s 

of ob s ervation.  T he exam ine r  cont r o l led the reinfo rcement d i s pen s er 

button with one hand and th e d igita 1 c ounter w ith the other . 

( 2 )  R einfo r c ement Sched ule 

Gestur ing and verba lization behavior wa s char ted ( see sect ion 

IV ) and ob ser ved fo r a particular child to  determ ine the freq ue nc y of 

o c c ur rence a nd var iabi lity as ea ch behavior wa s manipulated .through 

r einfo r cem ent . T he ob ser vat ion s chedule for ea ch chi ld wa s a s  fo llow s :  

ba s ed on the table o f  rand om number s  found i n  T ab les for Stat isti c ians 

( A r kin and C o lton, 1 9 50 ) :  
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T A B L E  3 

R EINFOR C EM ENT SCHED U LE 

D 1 D2 D 3 D4 D 5 D 6 D 7 D s D9 

1 0: 0 0 - 1 0 : 2 0  A . M . 2 I 2 3 I 3 I 2 1 

.I 0 :  2 0 - 1 0 :  4 0 A • M .  1 3 1 I 3 1 3 3 3 

1 0 : 4 0 - 1 1 : 0 0  A . M . 3 2 3 2 2 2 2 I 2 

(Note :  T h e  chi ld r en a r e numbe r ed a s  follow s :  Chi ld # I ,  # 2 , # 3) 

T h e  p r oc edur e for col lecting d ata wa s d et e r m ined on a ba s i s  of nine day 

p e r iod s of r e infor c em ent v s . non- r einfor c em ent . The  fo llowing br eak-

d own of t im e  p er iod s exp lains th e r einfo r c em ent s ched ule: 

Pha s e  I:  E stab lishment of Ba s eline B ehavior s 

I .  B a s e line b ehav io r s  we r e  e stabli sh ed for v erba l  behav ior a nd 
for g e s tur ing b ehavior . Dur ing the tw ent y- m inut e  s e s s ions 
p r ev ious ly d e s c r ib e d ,  ea ch child wo r e the cord l e s s  m ic r o 
phone t o  tran s m it v erba rizat ions thr ough the r ad io  t e lem etry  
d ev ic e .  T he c linic ian t rans c r ib ed and chart ed the  numb er 
of v e rba lizations aft er each day of ob s ervation . 

2 .  T he c linic ian kept a running tal ly of th e g e stur ing behav ior 
that wa s ob s e rv ed d ur ing ea ch tw enty - minute s e s s ion ea ch 
day . 

3 .  Ea ch chi ld had an individua l  gr aph up o n  wh ich b ehav i o r s  
we r e  charted and c ompa r ed dai ly ( s e e  s ection VI) . 

4 . NO b ehavior s w er e  re infor c ed at this  t im e .  

Ob s ervations t o  d et e r m in e  ba s e line s  c ontinu ed for nine d ay s ,  

until  each chi ld had b e en ob s er v ed for a tota l of thr e e  hour s .  
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Pha s e  II: R e info r c em ent o f  Ge stur ing B ehav ior s 

1 .  A ft er ba s e l in e s  had b e e n  e st a b li sh ed ,  th e r e infor c em e nt o f  

g e stur i n g  b e gan.  A 1 1  g e s tur ing b ehav i o r  wa s r einfor c ed d u r i n g  

the e nt i r e tw e nty - mi nut e s e s s io n  fo r e a c h  child . No v e rb a l i 

zation b ehav i o r  wa s r ei nfo r c ed during thi s  t im e .  R e info r c e 

m e nt wa s giv e n  u s ing th e M & M D i sp ens e r  p r evious ly d e 

s c r ib ed . B e c a u s e of it s p ot ency , e d ib le r e info r c e m ent wa s 
u s ed a s  a r e info r c e r , in th e for m  of s uga r ed c e r ea l  ( M c R e yno ld s ,  

1969} . G i r a r d ea u and Sprad lin ( 1969) fur th e r  a s s e rt that r e i n 

fo r c e m ent inc r ea s e s  th e p r obabi lity o f  t h e  futur e oc c ur r enc e of  
th e r e s p on s e .  

2 .  A l l thr e e  c hild r e n c ont inu ed t o  w e a r  th e m i c r ophone d u r in g  
th e ir r e s p ec t iv e tw enty - m inut e  s e s s i on s . 

3 .  T he c linic ia n c ont inued to k e ep t a l ly o f  each c hi ld ' s g e stur ing 
a nd v e rba lization b ehav io r  d ur i n g  th e i r  tw e nty - m inut e tim e 

b lo c k .  

T his p r o c ed ur e  c ontinu ed fo r nine d ay s ,  unt i l  e a c h  c h i ld had b e e n  

ob s e r v ed for thr e e  hour s .  Ge stur ing b ehav i o r s a nd v e rba liz at ion b ehav -

i o r s w e r e cha rt ed and b a s e line s ob s e r v ed . 

Pha s e  III� Te r m inat ion of R e infor c em ent for G e sturing B ehav i o r  

1 .  Im med iat e ly fo l low ing t h e  p r ev iou s n i n e  d ay s  o f  r e info r c e 

m ent , th e c linic ian d i s c ontinued r e infor c in g  g e stur e s . NO 

b ehav ior wa s r einfo r c ed dur ing th e m or ning s e s s ions . 

2 .  V er ba liz at i on s  a nd g e s tur ing b e hav i o r s c o nt inued t o  b e  r e 

c ord ed a nd gr aph ed d a i ly .  B a s e line c han g e s  we r e  ob s e r v ed .  

T h i s  p r o c ed u r e c o ntinued fo r nine c ons e c ut iv e d ay s , o r  unt il a l l  child r e n 

had b e e n  ob s er v ed fo r thr e e  hour s .  

Pha s e  IV : R e s umption of G e s tur ing R e info r c em ent 

Im m ed iat e ly fo l lowi ng the p r ev ious nine day p e r i od of non - r e i n -

for c em ent: 

1 .  T h e  child r e n w e r e  r einfor c ed for A L L g e stu r i n g  b ehav i o r  in 
the s a m e m ann e r  as in Pha s e  II.  V er ba lizations w er e  not 

r einfo r c ed ,  
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2 .  This ma nner o f  r e infor c e m ent continued fo r nine c on s e cut iv e 
days.  A t  the end of  this time , a ll b ehav ior s were charted on 
graph s and r e s ult s  noted. 

Pha s e V: R einfo r c em ent of Verba lization 

A t  this time,  the c linic ian r ev e r s ed p r o c ed ur e s  to study th e ef -

fects  of v e rba lization upon ge sturing b ehavior . 

I .  T he s ame proc ed ur e ,  inc luding radio te lem etry and the ta lly 
type r e c ord k e eping w e r e  employ.ed . 

2 .  A L L v er ba lizations of the type that s ug g e st the a tt empt at 
langua g e  u s a g e  for c ommunic ation we r e  r e infor c ed by the 
c linicia n .  B oth g e sturing behavior s and v er ba lizations w e r e 
cha rted and gra phed. 

3 .  Ge stur e s  w e r e  not r einfo r c ed at thi s  time . ·  

T his  pr o c ed ur e  continued for nine c ons e c utiv e day s ,  until each 

chi ld had b e en ob s er v ed for thr e e  hour s . 

Pha s e  VI: T ermination of R einfo r c e m ent for V erba lization 

I .  Th e c linician dis c ontinued r einforcing v erba lization. NO 
b ehavior wa s r einfo r c ed in th e m orning s es sions.  

2 .  T he c linic ia·n. c ontinued -to keep  a daily r e cord of the �umb e r  
o f  verbalizations and ge s tur ing b ehav ior s f o r  e a c h  c hild. 

The r e s ult s w e r e charted and g r aphed for each child da i ly. Ba s e -

line s w er e  ob s erv ed a nd changes  and va riations not ed. This pr oc edur e 

wa s c ontinued for nine days . 

Pha s e  VII: R e sumption of Verba lization R einfo r c e m ent 

A t  thi s time , the chi ldren w er e  a gain r einforc ed for A LL v e rba li -

z ation b ehav ior a s  d e s c rib ed in Pha s e  V .  

V. Examiner 

In ord e r  to  minimiz e examiner bia s a s  m uch a s  po s s ib le ,  the 
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inv e s tigator c ont r olled th e  r e info r c em ent s ch e d ule and p e r s ona lly ta lli ed 

a 1 1  r e s p on s e s. In add it i o n ,  only th e Pre-Sch o o l  Deaf Education t ea c he r  

c ond uct ed m o r ning le s s on s  a nd a ctiv it i e s. 

Exam in e r  r eliabi lity in r e c o r d ing the numb e r  of v e r balizat ion s 

wa s ins ur ed by th e u s e  of th e 0ta l lying s y s t e m  which wa s uti li z ed t o  c h e c k 

th e r e s u lt s  t r an s c rib ed fr o m  the p lay - ba c k  o f  the d a ily r ec o r d ing s. 

V I. G r aphing of Data 

T h e d ata obta ined f r om thi s stud y wa s char t ed c onti nuou s ly for 

ea c h  c hild , a s  fo llow s :  

Numb e r  of 
R e s p o u s e s  

EXA MP LE: C HI LD # 1 

/, , I 
� ... _ 

,, 
I \ 

I ,,, __ 

�# 
ba s e line 

g e stur e s  e ith e r  r einfo r c ed or not 

# v e rba liz ations e ith e r  r einfor c ed or not 

0 1 2 3 4 5 6 7 8 9 

9 d a y  b loc k 
1 2 3 4 5 6 7 8 9 

T IME 

1 2 3 4 5 6 7 8 9 e t c . 

T h e s e b ehav i o r s w e r e  c ha r t ed on one c ontinuous g r aph , ov er tim e ,  

for ea c h  ch i ld. R e s p ons e s  w e r e c ha rt ed d a i ly f o r  g e s t u r i ng b ehav ior a s  

w e ll a s  for v e rba liz ation b ehav ior r ega r d l e s s of wh ich one wa s b eing r ein-

for c ed. In thi s  way ,  fr eq u e nc y  d ata c o u ld be a c c ur a� e ly a c c um u lat ed for 

lat er u s e in data ana ly s i s . Ind iv i d ua l g r aphs for ea ch child a r e  inc lud ed 

in Chap t e r  IV of thi s pap er . 
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VII .  Data A na ly s i s  

T he q ue stions p o s ed a t  the b e ginning of thi s study wer e an swe r e d  

u sing nonpa ram etric  fr eq uency d ata , s i nc e  the natur e o f  the data wa s 

nominal. T h e «2 t e st  for ind epend e nt sample s ( va r iable s )  wa s u s ed t o  

d et e r m ine stati stical  s i gnificanc e o f  ba s e line chan g e s  a s  th ey r e lat ed t o  

th e effect s o f  r e info r c em ent up on two typ e s  o f  b eha vio r :  v e rbal a nd g e s -

tur ing ( m otor ) . A tab le of the typ e b elow wa s employed with b ehavior  

a nd r e info r c e m e nt a s  th e two var iable s .  

x • 

x 

T A B L E  4 

EXA MPLE OF X 2 T A B L E  

B ehav ior 
V e rba l Moto r 

a 

c 

Sum of C o lumn 
# 1  

b 

d 

( Ge st ur e)  

Sum of  C olum n 
#2 

S um of r ow # 1  ( k) 

Sum o r  r ow #2 ( 1) 

N = Sum of the ob s e r v ed 
fr equenc ie s :  k + l ;  
m + n . 

is r e info r c ed 
i s  not r e info r c ed 

A table , such a s  the abov e 2 x 2 table , wa s us ed to giv e informa .., 

tion in the form of fr e quency s c o r e s  such a s  the numbe r of tim e s  a be-

hav ior oc c ur r ed whe n  it wa s r einfo r c ed a nd the number of tim e it oc cur r ed 
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when it wa s not being r e info r c ed .  T he behav ior und e r  ob s er vation wa s 

either  verba l  o r  m otor ( ge stur ing ) .  T h e  nul l  hypothe s i s  ( H0) that a s s e r t s  

that the r e  i s  no diffe r en c e b etwe en the va r iable s wa s te s t ed us ing the % 2 

formula: 

X2 • N I  ( ad)  - (be)  ; 2 
( k) ( 1) ( m )  ( n) 



CHA P T ER IV 

R ESU LT S A ND D ISCU SSION 

F r equ ency di st r ibutions w e r e obtained on two b ehavior s :  g e s -

tur e s  and v e rba lizations . T h e  r e sp ons e s  w e r e s y st em atical ly chart ed 

a nd ana lyz ed by m e a ns of  th e :X 2 t e st for ind ep end ent samp l e s  ( Si e g e l ,  

1 956 ) . T hi s  chapter p r e s e nts  the stati stic a l  c omp utation s a nd r e s ult -

ing int e r p r etat ions to an swe r the qu e stions p o s ed at th e beginning of 

thi s inv e stigation. Obtained r e s ult s  ar e p r e s ent ed both gr aphic al ly and 

by m ea ns of stati st ica l c om par i s ons for each s ubj ect and then for a ll of 

th e s ubj ects  c omb ined . 

Initia lly three que stions w er e  a s ked conc er ning th e r e lati onship 

b etw e en ge stur ing and v e rba l b ehav ior in p r e - s choo l  d eaf chi ld r e n .  

T h ey w er e: 

I .  If g e stur ing b ehavior i s  r e infor c ed ,  wi ll  v e rba l b ehavior  
inc r ea s e ?  

2 .  If v er ba l  b ehavior i s  r einfor c ed ,  wi l l  g e s tur ing b ehavior 
d ec r e a s e ?  

3 .  If v e rba lization inc r ea s e s  with the r einfor c em e nt of g e s 
tur ing , will  v e rbal  b ehav ior r etur n to  ba s e line lev e l s  
when the g e sturing i s  n o  longer  r e info r c ed ? 

In th e following s ections , the s e  q ue stions wi ll b e  ans we r ed and 

d i s cus s ed in ter m s  of  the data obta in ed . 

3 7  
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R ESU LT S 

Subj e ct One 

Sub j e c t  num b e r  one wa s a fo ur y ea r  o ld m a l e  with a g r ad e III 

h ea r in g  imp a i r m ent a s  c la s s ifi ed by Huiz ing ( 1 9 5 3 ) ;  that i s ,  hi s lo s s ,  

a c c o r d ing to thi s c la s s ifi c a t io n ,  wa s in th e r an g e of 6 0 - 9 0  d B . Sub j ect 

O n e  wa s c la s s ifi ed as a ha r d - o f - h ear ing c h i ld . T h e  t ea c h e r  d e s c r ib ed 

th e s ub j e c t  a s  a v oc a l , ene r g etic child wh o l ea r n s  q ui c k ly and ea g e r ly .  

H e  wa s a n  exc e l lent im itat o r , oft e n  m im i c king n ew word s .  R ei nfo r c e -

m e nt s er v ed a s  a p ow e r fu l  m ot iv ator for thi s s ub j e c t . H e  w o u ld d i s -

c ov e r what w a s  b eing r e i nfo r c ed at a p a rt i c u la r  t im e a nd wo u ld r ep ea t -

e d ly giv e that r e s p ons e i n  o r d e r  t o  obt a i n  r e info r c e m ent . 

B etw e e n  B ehav i o r  C o m p a r i s o n s  

C linic a l  Im p r e s s i o n s . - G r aph I show s the fr e q u e ncy r e s p ons e 

c ur v e s  for thi s s ub j e c t . T h e  o rd ina t e  r ep r e s ent s th e fr e q u en c y  of oc c ur -

r enc e o f  th e b ehav i o r , eith e r  v er b a l  or g e stur a l ,  a nd the ab s c i s s a  r ep -

r e s ent s  t i m e ,  d iv id ed int o  nine - da y  pha s e s  o f  r e info r c e m e nt v s .  non -

r einfor c e m ent . T h e  r e s p o n s e s ,  v erba l { s o lid line)  and g e s tur a l  ( b r o k e n  

line) , w e r e r ec o r d ed ov e r  th e entir e fiv e m onth p e r iod on a day to d a y  

b a s i s . Int e r p r etation of Gr aph I wa r ra nt s  th e f o llowing ob s e r v ationa l  

s tat em en t s :  

1 .  G e n e r a lly ,  fo r th e fir s t  th r e e  nine - da y  s e gm e nt s , ( Pha s e s  
I ,  II , a nd III) th e curv e s  a r e m ir r o r ima g e s  of e a ch oth e r . 
A s  o n e  b ehav i o r  i nc r ea s e s ,  th e oth er b ehav i o r  inc r e a s e s  
a nd v i s a  v e r s a .  T h e  o n e  exc ep t i o n  o c cur r ed du r i n g  the 
fir st  nine - d ay s e gm ent ( Pha s e  I) wh en ba s e line s w e r e  
b e ing ob s e r v e d . T he r e  i s  a d r amatic inc r ea s e  in v e rba l 
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b ehav ior o n  t h e  fourth day . A nt ec d ota 1 r ec o rd s i nd i c at e ,  
how ev e r , that thi s i s  d u e  t o  the natu r e of th e c la s s r o o m  
s ituati o n  a n d  that th e v er ba l  b ehav i o r  r ec or d ed he r e  i s  
m or e im itat iv e in natur e tha n s p ontane o u s . M o r e  s p e 
c ific a lly , the typ e o f  a ctivity w ithin whi c h  Sub j ect  One 
p a r tic ipat ed o n  that pa r t i c u la r  m o r ning w a s  a langua g e  
d r i l l  wh e r e  h e  wa s p r e s e nt e d  with n e w  w ord s .  A s  he 
s aw th e wo r d  on the lip s o f  th e i n s t r uc t o r ,  h e  wo uld 
im itat e the wo r d ;  thu s hi s v e rb a l  r e s p on s e s  that m o r ning 
w e r e  a lm o st e nt ir e ly imitativ e in natur e ,  r ath e r  than 
s p o nta n e ou s . 

2 . F o r  a ll thr e e  ba s e line p e r iod s ( Pha s e s  I ,  III,  a nd V I} ,  
th e fr equency of g e s tur ing b ehav i o r  wa s gr e at e r than 
th e fr equency of v erba lizations . 

3 .  B a s e line v a r ia b i lity inc r ea s ed thr ough out th e s t udy a s  a 
function of r ei nfor c e m ent . 

4 . In nea r ly a l l  instanc e s , th e l ev e l  o f  g e s t u ri ng b ehav i o r  
wa s high e r  tha n the l ev e l  o f  v e rba l b eha v i o r  w ith thr e e  
exc epti o n s :  

O n  thr e e  d iffe r ent o c c a s ions , th e lev e l  o f  v e rba li 
z ation exc e ed ed the l e v e l  of g e s t ur i ng b ehav i o r . 
T hat situation ap p e a r s att r ibutab l e  to s ituations 
o c cur r ing i n  the c la s s r oo m , as exp la ined i n  # 1 
abov e .  

5 .  T h e  l ev e l  of  g e sturi ng b ehav i o r  inc r e a s ed wh e n  r e infor c ed 
a s  c o m p a r e d  wi th b a s e line s .  

6 .  T h e  lev e l s of  v e rba l b ehav io r  inc r ea s ed wh en r e info r c ed 
a s  c o m p a r ed wi th ba s e line s .  

7 .  W h e n  g es tur e s  w e r e  r e infor c ed ,  v er b a li z at i o n  d e c r ea s e d 
in Pha s e  IV a nd inc r ea s ed in Phas e I I .  

8 .  W h e n  v e rba li z ations w e r e  r e info r c ed ,  g e st ur e s  d e c r e a s ed 
in Pha s e  V II and inc r ea s ed i n  Pha s e  V .  

-::f- 2 D ata . - T he 't. 2 t e s t  w a s  ap p li ed t o  th e num e r i c a l  fr e q u ency 

d ata for Sub j e c t  O n e  in o r d e r  t o  a s s e s s  th e s i gnifi c a nc e of the d iffer enc e 

o f  the ob s e r v ed b ehav io r s . T he fo l lowi ng r e s ult s w er e  obtained: 
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In al l  in stanc e s ,  the fr equenc y of ges turing b ehavior wa s 
s ignificant ly higher than th e fr eque ncy of  v e rba l b ehavior . 
( A t  on e d e gr e e  o f  fr e edom , a s i gnificant X2 is  3 .  8 4  at th e 
• 0 5. lev e l  of c o nfid enc e . ) Sub j e c t  One obtained a s ignificant 

z.2 v a lue for ev e r y  nine -day p er iod that h e  wa s ob s er v e d ;  
c .  f .  A p p end ix E for a l l X.2 va lu e s  for a ll subj e ct s . 

W ithin B ehav ior  C ompa r i s ons 

A na ly s i s  wa s done in t e r m s of  chan g e s  in fr eq uency of a g iv en 

b ehav ior a c r o s s t im e  to a s s e s s  any s ignificant var iation in b ehavior  a s  

r einfor c em ent wa s int roduc ed o r  withd r awn . A Mann - Whitney U wa s 

c omput ed for ea ch s ubj e ct c omparing th e pha s e s  of  r einfo r c em ent v s . 

non- r einfo r c em ent a s  shown in T ab le 5 b e low: 

T A B LE 5 

SIGNIF ICA NC E  OF WIT HIN B EHA V IOR C OMP A R ISONS 
F OR SUB JE C T  ONE 

C omp a r i s on 

B a s e line ( I) v s . R e info r c ed G e s tur e s  ( II) 
R einfo r c ed Ge stur e s  ( II) v s . B a s e line ( III) 
B a s e line ( III) v s .  R einfo r c ed G e s tur e s  ( IV )  

B a s e line ( I) v s .  R e infor c ed V e rba lization ( V }  
R einfo r c ed V erba lization ( V) v s .  Ba s e line (VI}  
B a s e line ( V I) v s .  R e info r c ed V erba lizat ion ( V II) 

* NS • not s ignificant 
S • s i gnificant 

u 

2 6 .  0 0  
3 0 . 5 0  
2 7 . 5 0  

2 1 .  0 0  
2 8 . 50  
1 3 . 0 0 

Int e r p r etat ion 

NS* 

NS 
NS 

NS 
NS 
NS 

F o r Sub j ect  One , as for a ll s ub j ect s ,  th er e ap pea r ed to be a 

fixed r atio b etw e en g e stur ing and v erba lization r egard le s s  of wheth e r 

the b ehav ior wa s r einfor c ed o r  not . Insp ection of T ab l e  5 s ug g e st s  the 

following c onc lus ions : 



4 2  

1 .  T h e r e  wa s no s i gnificant d iffer enc e in th e fr equ ency o f  
g e s tur ing b ehavio r b etw e en Pha s e  I and Pha s e  II . 

2 .  T h e r e wa s no s i gnificant d iffer enc e i n th e fr equency of 
g e stur ing b ehavior when it was r einfor c ed in Pha s e  IV . 
A pp a r ent ly the r einfor c em ent d id not hav e th e effect of 
inc r ea s ing g e s tur ing b ehav ior fo r thi s s ubj ect . 

3 .  R einfor c em ent of v erba li zation s , Pha s e  V ,  did not caus e 
a s ignificant inc r ea s e  in the fr eq uency of thi s b ehavio r 
ov e r  th e pr ev iou s ly e stab lished ba s e line ( Pha s e  I) . 

4 .  A gain,  in Pha s e  V II ,  wher e v erba li zations w e r e  r ein
for c ed for the s e co nd tim e ,  th e r e wa s no s ignificant 
inc r ea s e  in the b ehav ior ov e r  ba s e line V I .  

In s ummary , for Subj e ct On e ,  it must  b e  a s sum ed that r ein-

for c em ent show ed no s i gnificant inc r ea s e  in e ith e r  behav ior . 

Subj ect  T wo 

Subj ect T w o  wa s a fiv e year o ld m a le with the m o st  s ev er e  

h ear ing lo s s  of th e thr e e  s ubj ect s in thi s  study . Hi s imp airment wa s 

c la s s ified a s  a g r ad e  IV impairm ent by Huiz ing ( 1 9 5 3 ) ; that i s ,  hi s 

range of impair m ent exc eed ed 9 0  dB in th e s p eech freq uenc i e s , 5 0 0 ,  

1 0 0 0 ,  and 2 0 0 0  Hz . Subj ect T wo wa s d e s c r ibed  by th e t eacher a s  b eing 

a healthy ,  w el l- ad just ed litt le boy who wa s v e ry int e r e st ed in c ommuni -

e ating hi s id ea s to oth er s . He wa s v er y  d e s c r iptiv e ,  g e stura lly ,  and 

us ed this m edium of c om muni c ation p r edom inat e ly .  H e  wa s a p oor lip · 

r ead er  and hi s v e rbal  att empt s w e r e g ener a lly minima lly int e lli gib le . 

B etw e en B ehav ior C ompar i s ons 

C linica l  Im pr e s s ions . - Gr a ph II show s  the frequency r e sp on s e 
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c ur v e s  fo r Subj e c t  T wo . Int e rp r etation of thi s gr aph ind i c at e s  th e fo l -

l ow i ng stat e m e nts : 

I .  B a s e line v a r iabi lity inc r e a s ed th r o ughout the stud y .  

2 . In a l l  i n s tanc e s ,  g e stur ing b ehav i o r  wa s hi gh er tha n 
v erba l b eha v i o r  wi th four exc eptio n s  which ap p ea r  t o  
b e  r e lat ed t o  s it uationa l fa ct o r s w ithin th e c la s s r o om , 
s uch a s  th e typ e of a ct iv ity going on,  the attitud e of 
the s ubj e c t ,  e t c . , and hav e no b ea r ing on thi s study . 

3 .  W hen g e stur ing b ehav i o r  wa s r einfo r c ed ,  the r e  wa s no 
app r eciab l e  i nc r e a s e in the fi r s t nine - da y  p e r iod , ( Pha s e  
II) , but ther e wa s a n  i nc r e a s e  in the s e c o nd nine - da y 
r einfo r c em e nt p er iod ( Pha s e  IV ) .  T h e  la c k  of inc r ea s e  
in th e fir s t  p er iod w a s  p r obab ly d u e  t o  the s ub j ect' s 
ab s enc e on fo ur d a y s  o ut of nin e .  

4 . In b oth Pha s e s  V and V II, v e rba lization inc r ea s ed wh en 
r einfor c ed .  

5 .  W h en g e stur ing wa s r ei nf o r c ed ,  th e l ev e l  o f  v e rba li z a 
tion r em ai n ed c on s tant .  

6 .  W h en v erba li z ation s w e r e r e i nf o r c ed , g e sturi ng b ehav 
i o r s r emained c on s tant , but the r e  wa s c o ns id e r ab l e  
v a r iabi lity in a ll instanc e s . 

X 2 D ata . - T h e  s a m e p r oc ed ur e s  w e r e u s ed fo r Subj ect T wo a s  

w e r e u s ed fo r Sub j e c t  On e . R e s u lt i n g �2 v a lu e s exc e ed ed th e • 05  lev el  

o f  c onfid enc e .  In a ll i n s tanc e s ,  the fr eq u e nc y  o f  g e stur ing b ehav io r s 

wa s s i gnific a nt ly high e r  than th e fr eq u enc y o f  v erba l b ehavi or • .  C on s ult 

A p p e nd ix E for infor mation c onc e r ning X,2 v a lue s fo r a ll s ubj ect s . 

W ithin B ehav i o r  C omp a r i s on s  

A na ly s i s  o f  fr e q u enc y of b ehav i o r s a c r o s s tim e in t e r m s o f  r e -

infor c e m e nt v s .  non- r e info r c e m ent , u s ing th e Mann - W hitney U r ev ea led 
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the following data: 

T A B LE 6 

SIGNIFIC ANCE OF W IT HIN B EHAV IOR C OMPARISONS 
FOR SU BJECT T W O  

Compari s o ns u Interpr etati on 

B a s e line ( I) v s . R einfo r c ed Gestur e s ( II) 
R einfor c ed Gestur e s  ( II) v s .  B a s e line ( III) 
B a s e line ( III) v s .  R einfor c ed G e s tur e s  ( IV )  

l 7 .  0 0  
6 . 0 0  

3 0 . 5 0  

N S  
s 

NS 

B a s e line ( I) v s . R einfo r c ed V erba lizations ( V )  
R einfor c ed V er ba lizations ( V )  v s . B a s e line ( V I) 
Ba s e line ( VI) v s . R einfo r c ed V erba lization ( V II)  

7 . 0 0  
1 4 . 0 0  

8 . 5 0  

s 
s 
s 

NS = not s ignificant 
S • s ignificant 

Ob s ervation of the data in Tab l e  6 war r ant s the fo llowing c one iu-

s ions c onc e r ning the effect of r e info r c em ent up on th e b ehav ior s inv e s -

tigat ed:  

I .  T he fir st pha s e  of r einfo r c em ent of  g e stur e s  ( II) d id not 
yie ld a s ignifica nt incr ea s e  or d ec r ea s e  in the b ehavior . 
Howev er ,  r einfo r c ement of g e stur e s  d uri ng Pha s e  II did 
yi e ld a s ignificant incr ea s e  in g es tur ing b ehav ior dur ing 
the s ec ond ba s eline (Pha s e  III) . That i s , b a s e line s c or e s  
for Pha s e  III wer e s ignificant ly hi gher  than th e r einfor c ed 
g e stur e s  ( Pha s e . II) at a n  a lpha lev e l  of • 0 5 .  How ev er , thi s 
int e r p r etation must b e  t emp e r ed by the fact that th e child 
wa s abs ent four d ay s  dur ing the fir st r einfor c m ent p er iod 
( Pha s e II) . T hu s , it s e em s  while the differ enc e i s  stat i s 
tic a lly s ignificant , it would not app ear to b e  a meaningful 
educationa l ly s ignificant differ enc e .  

2 .  R einfor c em ent of g e stur e s  the s e c ond tim e ( Pha s e  IV ) did 
not r e s ult in a ,s ignifica nt inc r ea s e ii} fr equency' of g e stur ing 
b ehavio r  a s; c ompa'l' ed with ba s e lines in Pha s e  III. 

3 .  R einfo r c em ent of v erba lization s ignificantly inc r e a s ed the 
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amount of v erba l b ehav ior . ( Se e  c o mpar i s on b etween 
Pha s e s  I and V . )  

4. T h e  r e inforcement . value) h.eld when the r e info r c em ent wa s 
withd rawn . V er ba lizat ions r emained high .  ( Pha s e s V and 
V I) 

5 .  When r einfor c em ent wa s a ga i n  app lied , the fr equ ency of 
v erba l b ehavior inc r ea s ed .  ( Pha s e s  VI  and VII) Th e s e  
r e s ult s ar e e s p e c ia l ly int e r e sting i n  v iew o f  the fa ct that 
Subj ect T wo wa s  typ ica lly the lea st  v erba l of a ll s ub j e ct s . 

Sub j e ct T hr ee 

Subj ect T hr e e wa s a fiv e  y ear o ld fem a l e  with a hearing lo s s  of  

g r eate r  than 90 dB in the sp eech fr equenc i e s  in the bett er  ea r ,  p la c ing 

her as a grad e IV impair m ent { Huiz ing , 19 53) . T hi s  s ubj ect wa s d e -

s c r ib ed a s  a n  inte llig ent ,  animated litt le  gir l who us ed g e stur e and 
> 

s p e e ch, when p o s s ib l e ,  v ivid ly and d e s c r iptiv ely . She t end ed to be  a 

m o ody , ob s tinat e child who wa s awa r e  of her impairm ent a nd oft en ap -

p ear ed to r e s e nt it , e sp e cia lly when she fe lt she wa s  not getting a c r o s s 

h e r  id ea s . Subj ect T hr e e lipr ead w e ll and r epr oduc ed v e rbal  uni t s  

c lea r ly a nd a c c urat e ly .  H e r  s p e ech, a lthough extr em e ly limit ed ,  wa s 

int e lligible . 

B etw e en Behav ior C ompar i s ons 

C linica l  Imp r e s s ions . - Graph III show s  the fr equ ency r e s p o n s e 

c ur v e s  for Sub j ect T h re e .  Ob s e rvation o f  curv e s  a nd interpr etation in-

dicat e s  the fo llowing s tatem ent s: 

I .  A s  w ith the p r ev ious tw o s ubj ect s ,  ba s e line var iabi lity 
inc r ea s ed thr oughout the study.  
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2 .  G e stur ing b eha vior wa s hi gh e r  than v e rba l b ehav io r ; 

that i s , th e fr equency o f  g e stur ing b ehav i or w a s  a lway s 
at a h i gh e r  lev e l  than that of v e rba l b ehav i o r . 

3 .  V er ba liz ation inc r ea s ed d ur ing each nin e - day p er i od 
that it w a s  r e infor c ed .  

4 .  W h e n  g e sturing was r einfor c ed ,  th e l ev e l  o f  v e rba li z ation 

r em a ined c on s ta nt a nd when v e rb a liz ations w e r e  r ein

fo r c ed ,  g e s tur ing b ehav i o r s r em a ined c on s tant . How ev e r , 

c on s id e r ab le v a r iab i lity o c c ur r ed in all  instanc es . 

X 2 Data . In a l l  i n s ta nc e s ,  th e fr equency o f  g e s turi ng b ehav ior 

wa s s i gnific a nt ly h ighe r than th e fr eque n c y  o f  v e rb a l  b ehav i o r  with on e 

exc eption . D u r ing Pha s e  V I  ( fina l  ob s e r v ation o f  ba s e li n e s )  j u s t  a ft e r  

v erba l b eha v i o r  had b e e n  r einfor c ed fo r nine day s ,  ov e r - a l l v er b a l  b e -

hav ior incr e a s ed whi l e  ov e r - a l l g e stur ing b ehav i o r  d e c r ea s ed cau s i ng 

the d iffe r e nc e s  b etw e en th e fr eque ncy lev e l s  o f  the tw o b ehav io r s t o  b e  

non- s i gnific a nt . H ow ev e r ,  it should b e  not ed that the s e  cha ng e s  may 

be d ue t o  c la s s r oo m  s ituations ,  s ch edu ling p r ob l em s ( Ea st e r  vacat i o n  

f e l l  in th e m idd l e  o f  thi s tim e s e gm ent ) , a nd the attitud e of th e sub j ect . 

S ubj ect T hr e e w a s  v e r y  m ood y d u r ing thi s  p er iod , a nd oft en l e s s  ani -

m at ed , which m ay a c c o unt for th e  d r op i n  g e s tu r ing ba s e line s .  

W ithin B ehav io r C om p a r i s o n s  

A na ly s i s  o f  fr e q u e nc y  o f  b ehavio r s  a c r o s s  tim e in t e r m s o f  r e -

infor c e m e nt v s .  w ithd r awa l o f  r e info r c em ent , u s ing th e Mann- W hitney 

U v a lu e s  r ev ea l ed th e fo l low ing data fo r Subj e ct T h r e e: 
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T A B LE 7 

SIGNIFICA N C E  OF W IT HIN B EHA VIO R  C OM PA R ISONS 
FOR SU B J E C T  T HR EE 

Compar i s on u Int e r p retation 

B a s e line ( I) v s . R e info r c ed G e stur e s  ( II) 
R e info r c ed G e s tur e s  ( II) v s .  B a s e line ( III) 
B a s e line ( III) v s .  R einfor c ed G e s tur e s  ( IV )  

1 9 . 0 0  
1 9 . 5 0  
1 5 . 0 0  

NS 
s 

NS 

Ba s el ine ( I) v s . R e inforc  ed V erba lization ( V )  
R einfo r c ed V erbalization ( V )  v s .  Ba s el ine ( V I) 
B a s e line ( V I) v s . R einfor c ed V erba lization ( V ll) 

2 6 . 5 0  
2 0 . 50  
2 6 . 5 0  

NS 
s 

NS 

NS = not s ignificant 
S • s ignificant 

Ob s ervation of the d ata in T ab l e  7 war r ant s th e  following. c onc lu-

s ions c onc e r ning the effect of  r einfo r c em ent up on the b ehav ior s inv e sti -

gated:  

1 .  During the fir st  p e r iod of r einfor c em e nt of g e stur e s  ( Pha s e  
II) the r e wa s no s ignificant change i n  f r equency o f  g e sturing 
b ehav ior a s  c omp a r ed t o  ba s e lines  (Pha s e  I) . 

2 .  C ompar i s on of ba s e line s ( Pha s e  III) to  r e infor c ed g e s tur e s  
( Pha s e  II) , yi e ld ed a s ignificant differ enc e i n  the fr equ enc y 
of ge stur e s .  D ur ing the s ec ond ba s e line p e r i od ( Pha s e  III) 
the l ev e l  of g e s turing b ehavior wa s s ignificant ly higher 
than tho s e dur ing the fir st  r einfor c em ent p er iod ( Pha s e  II) . 
This app ea r s  to  b e  the r e s ult of imp o s ed var iability . T he 
subj ect wa s hi ghly g e s tural ,  e s p ec ia lly on one day in th e 
m idd le  of Pha s e  Ill , when she achi ev ed a tota l of 1 3 7 g e s 
tur e s  dur ing one tw e nty - m inute s e s s ion.  T h e  s ubj ect wa s 
hi ghly invo lv ed in the r ed ecorating of h er b edr oom at hom e 
and would continual ly act out th e p a inting ,  carp eting , etc . , 
that wa s b eing d one . 

3 .  Pha s e V ,  the initia l  r einfo r c em ent p er iod for v erba l b e 
hav io r s ,  y ie ld ed no s ignificant d iffe r enc e in the fr eq uency 
of  that b ehavior . ( C ompar e with Pha s e l) 
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4 .  W h en r einfor c em ent wa s withd r awn,  v e rba li zations in
c r ea s ed dur ing th e bas e line p er iod ( Pha s e  VI) . Thi s 
wa s due to imp o s ed fact o r s  that cau s ed the var iability 
to oc c ur . On the fir st day of Pha s e VI a new unit wa s 
int roduc ed that wa s v ery s timulating for this  p articular 
s ub j ect . A s  a r e s ult ,  v erbal  b ehav ior inc r e a s ed dr amat 
ica lly ov er thi s p er iod r e gard le s s  of th e fact  that the b e 
hav ior was not b eing dir e ctly r einfor c ed . 

5. W hen v erba li zations w e r e  aga in r einfor c ed ( Pha s e V II) 
the r e  wa s no s ignificant inc r ea s e  or d e e r  ea s e  in v erba l 
b ehavior a s  c ompar ed to  Pha s e  VI ba s eline s .  

Summary of R e s ults 

Inter c ompa r i s ons of th e thr e e  g r aphs would sugg e s t  the fo l low -

ing statement s  c onc e r ning the r e lation ship s b etw e en g e s tur ing a nd v e r -

ba lizations in d ea f  childr en: 

I .  A s  g e s turing b ehav ior s a r e  r einfor c ed ,  the fr equ ency of 
g e stur ing b ehavior s inc r ea s e s .  ( Mor eov e r ,  a s  ge stur e s  
a r e  r einfor c ed ,  the fr eque nc y  of v erba l b ehav ior in
c r ea s e s a l s o . ) For all thr e e  s ubj ect s ,  the curv e s  d ep i c t 
i n g  fr eq uency o f  e a c h  b ehavior u s ua lly s had ow ed each 
othe r ,  r e gard l e s s  of which of the behavior s wa s being 
r einfor c ed .  

2 .  A s  v e rba lizations a r e r einfor c ed ,  the fr e quency of v e r 
ba l b ehavior inc r ea s ed .  A t  the sam e tim e,  a s  v erbali
zations w e r e b e ing r einfo r c e d ,  the ge sturing b ehavior s 
inc r ea s ed .  

3 .  W hen g e stur e s  w e r e no long er b eing r einfo r c ed ,  g e s tur 
ing b ehav ior r emained hi gh, a s  did v e rba l b ehavior . The 
s am e  app lied when v erba lization w a s  no longe r  r einfor c ed .  
A ppar ent ly ,  r einfor c em ent had a strong eff e ct up on the s e 
b ehavio r s . 

B a s ical ly ,  a s  stated abov e ,  the c urv e s  for the two b ehavi o r s 

s hadow ed each other . A s  one b ehavior inc r e a s ed , the oth e r  b ehav ior 

c or r e sp ondingly inc r ea s ed .  W h en a d e c r ea s e  in a sp ec ific b ehav io r 
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occurred, the other behavior decrea s ed respectively .  

In summary, the major is sue in thi s study was the relation ship 

between ge sturing and verbalization . Future re s earch should certainly 

focu s on the s election of reinforcem ent as it did not appear to hav e a 

highly significant effect on the behavior in thi s s tudy .  R e sult s  indicated 

a high degree of impo sed variability ,  due to situational factor s , sched

uling of activities in the clas s room , and attitudes of the subject s on a 

given day . 

DISC USSION 

The major finding of this study wa s that ges turing behavior and 

it s reinforcement appear s to have no inhibiting effect on verbal behavior . 

Throughout the study, the frequency of gesturing behavior remained 

higher than the frequency of verbal behavior . The two behavior s studied 

appear to be dependent , rather than competing behaviors . When one of 

the behavior s was reinforced, it would increase in frequency, as would 

the depend ent behavior . For example, if ges turing behaviors were re 

inforced, the amount of ges turing incr ea sed, and verbalization , lik ewis e ,  

increa sed.  R einforcement of  verbalizations caused an increa se in that 

behavior, but also an increase in gesturing behavior . Consequently , 

thi s study does not provide evidence to warrant the conclu sion that ge s

t urning ha s a dilatorius effect on verbal behavior . 

The children in thi s study utiliz ed both verbal and gestural com 

munication regardles s of which behavior was reinforced . If deaf chil-
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d r en natura lly use both m eans of communi cat ion,  then teach e r s of  th e 

<l eaf should uti li z e  both v erba l and g e s tura l c o m m u ni c at i o n  in teaching 

lingui stic s ki ll s . T h e  hypoth e s i s  that g e stur ing i s  a d eterm ent to v e rba l 

b ehavior i s  not suppor t ed within the conditions and lim itations of thi s  

s tudy .  

T h e  r e s u lt s  of thi s study que sHon attempts to  inhibit ge stur ing 

b ehav ior in the d eaf . T h e  p r e s ent data indicated that the us e o f  one b e -

hav ior wi ll  p r obab ly fac i litat e ,  rath e r  than inhibit , th e us e o f  the other  

b ehav ior . 

A s  wa s ind icat ed in the R e su lt s  s ection of thi s chap t e r ,  the r e  wa s 

a gr eat d ea l  of var iability in b oth b ehav ior s .  S our c es of var iability in 

the b ehavior s may hav e inc lud ed the fo l lowing: 

1 .  T yp e  of le s s on b eing taught - either high ly v erbal or hi ghly 
non- v erba l ( languag e  le s s on v s . the v i ewing of a film strip ) . 

z .  A ttitude of instr uctor or of the s ubj ect on a particular day . 

3 .  Number of ab s enc e s  d ur ing a p art icular pha s e  of the stud y .  

4 .  Va cation p er i od s  fa lling within a p a rticular t im e p er iod 
s uch a s  Ea ster  Vacation fal ling b etw e en the s ev enth and 
eighth day of Pha s e  VI . 

T he graph s show in t er m s of within c ompar i sons of b ehavior , 

g e stur a l  or  v erba l, that ther e i s  a gr eat d ea l  of var iabi lity . T hi s  var i -

abi lity can b e  interpr eted a s  b eing e ith e r  intrin s ic o r  imp o s ed .  If one 

a s s um es that the var iabi lity ob s erv ed is intr ins ic , thi s wou ld s ug g e st 

that the r e w e r e  var iation s  in both g e stura l and v erbal b ehavior s im p ly 

b ecaus e that is  th e way that d eaf childr en normally r e sp ond . Sidman 
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( 1 9 6 0 )  ta kes  the p o s ition that var iabi lity i s  not intrinsic  to  b ehav ior . 

He s ays  that we imp o s e  variability upon b ehavior by m eans  of our exp er i 

m enta l d e s i gn .  It s e em s m o r e  app r op r iat e t o  a s sum e that the s e  varia

t ions  a r e due to imp o s ed factor s ( Sid man, 1 9 6 0 )  ,such a s the c la s s r oom 

s ituation m entioned abov e ,  hunger a nd thir st cyc le s , and the fact that 

the u s e  of a r einfor c er interacts  with th e b ehav ior which is b e ing r ein

for c ed .  When the b ehavior , g es tura l  or  v erba l ,  int eracts  with the r ein

for c e r ,  it r e s ult s  in a chang e in  the natur e of the b ehavior it s e lf .  

T he s e  v a r iab l e s  w e r e minim a l  ev en though they m a y  hav e caus ed 

i nc r ea s e s  or d ec r e a s e s  in b ehavior s for a pa rticula r  chi ld on a particu

lar day . T he s e  v a r iab les , howev er , d id not ap p ear t o  hav e any effect 

on the fina l r e sult s  of thi s s tud y .  

Mor e r e s ea r ch i s  n e ed ed t o  s upport the findings o f  thi s study . 

T h e  p r e  sent data show s how thr e e  child r en r e sp ond ed t o  r einfo r c em ent 

of two s p e c ific b ehavior s :  g e sturi ng and v erba lization.  

Syst ematic and / or dir ect r ep lic ations of  thi s s tudy ne ed to  b e  

d one t o  r einfor c e  the p r e s ent data that indicat e s  ge stur ing and v erba li 

z ation a r e d ep end ent , fac i litating b ehavior s . 



CHA P T ER V 

SUMMA R Y A ND C ONC LUSIONS 

T his study wa s c onducted to d etermine th e r e lationship b etw e en 

two co mmunicativ e  b ehavio r s  in p r e - s choo l d eaf child r en.  T h e  two b e -

hav ior s studied , g e stur ing b ehav ior and v erba l b ehav ior , w er e  ob s erv ed 

and the fr equency of  each b ehavior r ec o r d ed ov er a fiv e m onth pe r iod of 

r einfo r c em ent v s .  non- r e info r c e m ent of each b ehav ior . 

It wa s hyp oth e siz ed at the ons et of thi s p ap er that th e r e infor c e -

m ent of g e s turing b ehavior would not hav e a n egativ e effect o n  v erba l 

b ehav ior in p r e - s choo l  d eaf chi ld r en ( Chapter I) . Spec ifica lly the que s -

tions p o s ed a t  the ons et o f  thi s inv e s tigation w er e:  

I .  If g e stur ing b ehavior i s  r einfor c ed ,  will  v erba l b ehav ior 
inc r ea s e ? 

2 .  If v er ba l  b ehavior i s  r einfor c ed ,  w i ll g e stur ing b ehav ior 
d ec r ea s e ?  

3 . If v er ba lization inc r ea s e s with the r einfor c em ent of  g e s 
tur ing , will  v erba l b ehav ior r etur n to ba s e line lev els  
wh en the g e sturing is  no  longer r einfor c ed ?  

A r eview · of  r e lated lit e r atur e r ev ea led the need for r e s ea r ch 

c onc e r ning the r e lationship b etw e en g e s turing and v erba lization . R e la -

tiv e ly few stud i e s  hav .e b e en d one t o  support the hyp oth e s i s  that g e stur -

54 
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ing b ehav ior i s  a n e gativ e factor in t e a c hing langua g e  s ki l ls to d ea f  

c hi ld r en, y et that i d e a  s e e m s  t o  d om inat e t h e  m ind s o f  d eaf educat o r s 

and r e s e a r c h e r s .  In th e Unit ed State s ,  e s p e c ia l ly ,  th
0
e r e app ear s to b e  

a g e ne ra l  tr e nd a gains t  the u s e o f  g es tur ing in th e c la s s r o om . Stud i e s  

r ep o r t e d  fr om th e Sov iet Union s e em ed t o  b e  m or e  s up p o r tiv e o f  a c om -

b ined m ethod , uti li z i n g  o r a l  c o mm unic ation,  p lu s  g e s tu r i ng and s i gning 

to t each la nguag e  to d ea f  child r en .  

T h e exp e r im enta l p r oc ed ur e uti liz e d  thr e e  c hi ld r e n s e le ct ed 

fr om th e Pr e - S ch o o l  D ea f  c la s s  at Mar k Twain E le m e nt a r y  Schoo l in 

Char le ston,  I l li no i s . A l l s ub j e ct s  w e r e  b etwe en the a g e s  of four a nd 

s ix y ea r s  of a g e ,  a nd w e r e dia gno s ed a s  grad e III to g r ad e  V h e a r ing 

imp a i r m e nt s  ( Huiz ing , 1 9 53) .  F o r  d efinitions o f  th e s e h e a r ing im pa i r -

m ent s , s e e Chapt e r s III and IV . G e s tur a l  and v er ba l  b ehav i o r s w e r e 

ob s e rv ed and r e c or d ed for e a ch chi ld a c co rd ing to the fo l lowing r e in -

for c em ent s c hedule: 

1 .  Pha s e  I:  

2 .  Phas e  II: 

Ob s er v ations of ba s e line b ehav io r s ,  b oth g e s 
tur a l and v erba l ,  for nine day s . N o  r einfo r c e 
m ent . 

R e info r c ement of g e stur e s  o n ly ,  f o r  a nine day 
p er io d . V e rba liz ations w er e a l s o ob s e rv ed and 
r e c o r d ed ,  by r a d i o  t e l e m etr y ,  b ut w e r e  not r e i n 
for c ed .  

3 .  Pha s e III: Ob s e rv ation of ba s e line s fo r both b ehav i o r s .  No 
r e info r c em ent .  ( Nine d a y s )  

4 .  Pha s e  IV : R e infor c em ent of g e s tur e s  r e sum ed fo r nine 
d a y s . V e rba lizatio n s  w er e  a gai n not r ei nfor c ed ,  
but w er e  c ontinua lly r ec o r ded . 

5 .  Pha s e V :  R e info r c em ent of v e rba lizations only for nine 
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d ays . A t  thi s tim e ,  g e stur es we r e  not r ein
for c ed ,  but c ontinued to b e r ec ord ed . 

6 .  Pha s e V I: Ob s erv ation of ba s e line s for nine day s ;  no r ein
for c em ent of  a ny b ehav ior . 

7 .  Pha s e  VII: R e s umption of v erba lization r einfo r c em ent . 
N eith e r  b ehavi or was r einfor c ed .  R e s p on s e s  
c ontinued to b e  charted . 

A ll r e s pons e s  wer e r einfo r c ed , tal lied , and chart ed on indiv idua l 

g raph s for each chi ld by th e exam ine r .  R ad i o  t e l e m etry equip m ent w a s  

u s ed to r e c ord a ll v erba l r e sp on s e s and the s e  r e sp on s e s  w er e  tran-

s c r ib ed dai ly by the examiner and p lotted on the continuing graph s . 

G e stural  r e sp on s e s  w er e  ob s erv ed and ta llied u s ing a T hr e e  Cha nne led 

Mini C ounter d e s c r ib ed in d eta il  in Chapt er III. 

Stati s tica l c omputation s  w er e  p erform ed on the fr eq uency p o ly -

gons obtained t o  answer the p r ev ious ly li s t ed qu e s ti ons . T h e  'X, 2 t e s t  

for ind ep e nd ent samp l e s  wa s us ed to analyz e th e s ignific anc e  of  th e dif-

fer enc e  b etw e en the s e  b ehav ior s for each ch ild • .  Interpr etations of 

the s e  data w e r e d i s c u s s ed .  

CONC LU SIONS 

T h e  r e s ult s  of thi s  s tudy app ear to  war ra nt th e following c on -

c lu s io n s :  

1 .  A s  one b ehav ior i s  r einfor c ed ,  t h e  fr equ ency o f  that b e 
hav ior inc r ea s e s .  How ev er , th e fr equency of the s ec ond 
b ehav ior a ls o  inc r ea s e s . For a ll thr e e  s ubj ect s in thi s 
s tudy,  th e c urv e s  for g e s turing and v e rba l b ehav ior ap 
p ear ed to s had ow each other r e gar d le s s  of which of th e 
two b ehav ior s wa s b e ing r einfo r c ed . 

2 .  When one b ehavior  d ec r ea s ed in  fr eq uenc y,  th e fr equ ency 
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o f  the other  b ehavior t end ed to  d e c r e a s e a l s o .  P o int s 
number one a nd two her e ind i cat e that g e stur ing and 
v erba lization ar e d ep endent ,  rather than comp eting 
b ehav ior s .  

3 .  When a b ehav ior wa s no long e r  b e ing r e info r c ed ,  th e 
fr eq uenc y  lev e l  for that b ehav ior r em ain ed high, a s  d id 
the fr eq uency lev e l  for the s ec ond b ehav ior .  A ppar ent ly ,  
r einfo r c em ent had a s tr ong effect  upon b oth g e stur ing 
and v er ba l  b ehav ior . 

The s e  r e s u lt s  s up p ly no ev id enc e to war rant the hyp oth e si s that 

g e stur ing ha s a d i lator ius effect on v erba l b ehavior . R e s ult s of thi s 

s tudy lend p a rtia l s upport to th e hyp oth e s i s  that g e stur ing b ehav ior 

ha s a fac i litating effect  upon v erba lization . Dir ect or s y s t ematic r ep -

lic ations of thi s s tudy s hould b e  m ad e .  " The ultimate te s t  o f  genera lity 

i s  r ep lication" ( Sid man, 19 60 ) .  U s ing the sam e p r oc ed ur e s  a s  wer e 

u s ed in the p r e s ent study,  it would b e  int er e sting to  s e e  if the s am e  

r e s u lt s  w e r e obtained when compar ing v erba li z ation a nd the u s e of  s ign-

ing in p r e - s ch o o l  d eaf childr'en. Sim i la r  s tud i e s  c ould b e  d one using 

norma lly h e a r ing four and fiv e y ea r  o ld s  in o r d e r  to s e e  how g e stur ing 

e ffect s th e v erbalizations of  th e " no r m a l" p op ulation. Infor mation s uch 

a s  thi s , with nor m a l  chi ldr en,  wo uld h e lp u s  to  b ett er und e r stand how 

to appr oach th e d eaf child: as a " no r m a l  child" exc ept  for the hear ing 

impairm ent or a s  a tota lly d iffer e nt kind of b eing than th e norm a l  chi ld .  

La stly ,  a study s uch a s  thi s c ould a l s o  b e  attempt ed u s ing lan-

g ua g e  d e layed four and fiv e year o ld chi ld r en in  ord er to  s e e what part  

g e stur i ng p lays  in their languag e  d ev elopm ent . Mor e  n e ed s  to  b e  learned 

about the r e lationship b etwe en non - v erbal and v erbal c ommunic ation and 
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th e i r  eff e ct s up on each oth er i n  o r d e r  t o  h e lp th e  d eaf,  a s  w e ll a s  th e 

hear ing c h i ld i n  hi s d ev e lo p m ent of lingui stic s ki ll s .  
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E A S T E R N  I L L  I N  0 I S  U N  I V E R S  I T Y  
S PEECH A N D  HEARING CLIN I C  

Clinica l Serv�c e s  Building 
Cha rle s  ton , IL 6 1 9 2 0  

A U D I O M E T R I C A N A L Y S I S  
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SC HEMA T IC D IA GR A M OF R A D IO T E LEMET R Y  INST R UMEN T A T ION 

R ad i o  

R adio Out A uxilia r y  

Gr ound 
W ir e  

6 3  

R ad io 
In 

T ap e  
R ec or d e r  

D 

M i c r ophon e  
T ra n s m itt er 
S et at 8 9  MC 
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FIR ST NINE DA Y S  - B A SELINES 

Ch ' ld 1 Ob s er v e d E t d xp ec e x 2 

v 2 34 I 3 0 5 . 5 0  I 

1 -·, 
3 3 . 4 6  M 3 7 7  I 3 0 5 . 5 0 

v 1 8 8  I 3 06 . 0 0 I 2 M 424 3 0 6 . 0 0  9 1 .  0 0  I I 

v 2 0 7  I 3 72 . 5 0 I 

3 
M 5 3 8  I 3 7 2 . 5 0  I 1 4 7 . 0 6  I I 

SEC OND NIN E D A Y S  - GEST U R ES R EINFO R C ED 

Chi ld Ob s er v ed Exp ected x z  
+ 

- + -

v 0 1 45 I 1 0 6 . 6 3  3 8 . 3 7 I 
1 

M 40 3 0 I 2 9 6 . 3 7  1 0 6 . 6 3  I 5 7 5 . 8 7  I 

v 0 6 9  5 1 .  9 4  1 7 . 0 6  
. 

2 I I 

M 2 1 0  0 I 1 5 8 . 0 6  5 1 . 94 I 2 79 . 0 8 
v 0 1 7 8 I 1 3 0 . 8 5  47 . 1 5 I 

3 
M 49 4 0 i 3 6 3 . 1 5  1 30 . 8 5 I 6 7 1 . 9 8  

THIR D NINE DAY S - B A SELIN ES 

Ch" ld 1 Ob s erv e d E t d xp e c  e 
1 3 1  I 3 1 0 . 5 0  I 

1 
4 9 0  I 3 1 0 . 5 0  

I 
2 0 7 . 5 4  I I 

1 1 1  
. 

3 44 . 5 0  I I 2 5 7 8  I 3 44 , 5 0  I 3 1 6 . 5 2  
1 68 I 42 3 . 0 0  I 

3 
6 78 I 42 3 . 0 0 I 3 0 7 . 44 I 

64 
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A pp end ix E ( C ont inued )  

F OUR T H  NIN E DA Y S  - G E ST UR E S R EINF OR C ED 

Chi ld 

1 

2 

3 

Ob s e rv ed 

+ 

0 1 5 7 

6 0 3 0 

0 5 4 1 

2 0 0  0 

0 1 1 1  

2 5 6 0 

Exp e c t ed 

+ 

I 1 2 4 . 5 7  3 2 . 4 3  
I 

4 7 8 . 4 3 1 24 . 5 7  I 

I 1 46 . 0 2  5 3 . 9 8 

I 3 94 . 9 8  1 4 6 . 0 2  

I 7 7 . 4 3  3 3 . 5 7 

� 1 78 . 5 7  7 7 . 4 3  

x 2 

I 

-t 
7 6 0 . 0 7  • 

' 
I 

7 4 1 . 0 2 

� 3 6 7 . 0 2  

F IF T H  NINE DA Y S  - V ER BA LIZ A T ION R EINFOR C E D  
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1 

2 

3 
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+ 

3 8 2  0 

0 5 2 9  
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2 6 6  0 

0 5 59 

Exp e c t ed 

+ 
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I 
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1 
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2 

. 
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. 
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3 
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I 

' 
7 6 4 . 0 0  I 
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I 

: 8 2 5 . 0 6 

S E V E N T H  NINE DA Y S - V ER BA LI Z A T ION R EINF OR C E D  

Child 

1 

2 

3 

Ob s erv ed 

+ 

2 49 0 

0 2 1 7  

4 1 0  0 
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2 1 0 0 

0 3 9 2  

I 
I 

I 

I 
I 
I 

Exp e c t e d  x 
2 

+ 
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1 5 6 . 3 2  2 3 5 . 6 8  j 6 5 2 . 0 1  I 
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