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L ABSTRAQT R
The present study had two main purposes first to compare
'».the relative efficiency of two sequences of imitation and comprehension
- 5‘vftraining, and second to compare the effects of simuitaneous vs |

- ~sequentia1 presentation of imitatio?/and comprehension training

; "iiEfficiency of a particuiar training procedupe was Judged in terms of

'1se551ons to- criterion, short term (5 days) and 1ong—term (5 weeks) }ffff";ff>?

) 'r-._f

'ysubsequent production training EL g
] » ﬁhree training conditions were investigatbd in this study »
o ;FfIn the first condition (IM/COMP) imitation was trained before compre-‘;,“r'

t"3fhension The second condition (COMP/IM) reversed the sequence)of

i.”_nmaintenance generaiiZation, and effect on production probes and »ﬂ'f;; R

fimitation and comprehension training In the third condition, a '5‘;4*-§*f -,

e t f(SIM) imitation and comprehension was trained sumultaneousiy fOchﬁ if-?-73~f'

: ali three conditions, production probes were administered during

: -a;both imitation and comprehension training Chiidren received production;“f§t ”

- training fdiiowing imitation and comprehension training for items
‘-; a: on which they faiied to reach criterion during production probes
Experimentai subjects inciuded six preschooi age*moderateiy/

severely handicapped chiidren (four gir]s and two boys) Si and

"o

52 received ali three conditions, 53 S4 and S5 received two of the “{;ff;;if~”

three conditions, and 56 received one of the conditions
The resuits indicated that chiidren taught in the IM/COMP
| sequence required fewer mean sessions to criterion and reached

]7‘ criterion on a greater percentage of production probes Chiidren in

‘?fe}ichy..-
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e Tv,the sm condition exhtbited greater generaHzation to a different o

‘”hfstimulus obiect a different settdna and a different teacher _'@7;Q5*

515;Ch11dren 1n the COMP/IM condition had fewer articulation errors

‘ lhgffj;on words_neaehing‘oriterion durtng 1mitat10n training when com- - ?‘}‘

’"’d-f;3ipared with the. other two cond1t1ons A11 three conditions resu1ted

':j“f71n both short term and 1ong term maintenancé The three conditions

'wjfﬂfdid not have a differential effect on production training

On the who}e, the IM/COMP condition was judged the most

B ;eff1c1ent procedure to teach imitatfon and comprehension training

e
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'rbeen a marked increase in

the number of programs and curriculum guides for the education of\vf5
siimoderately, severely, and profoundly handicapped individuals _lnj\x
h:general the programs use behavioral techniques to teach develop-a;"

"'“Lmentally sequenced behavior, (Anderson Hodson, and Jones, l975

_ Bender and. Valletutti, 1976 Fredericks Riggs, Furey, Grove Moore,

'l'and Nerner, l975) to name a few f‘:{_V.
| The upsurge of program and curriculum development is due in

part to the passing of the National Education for All Handicapped

- iChildren Act (P L 94 - l42) in ‘the United States in l975 This act ::h.
provides for the education of all children, including even the s )
S'most severely handicapped It entitles the handicapped to a free, |
‘ public education in an environment suited to his/her needs for six : f
; hours per day: (Sailor and Haring, 1977) Although a similar act -
.'has not" been passed in Canada on a national level the problem of
' veducating all children without regard to handicap is being dealt
| with at the rovincial level " For example, the Province of Alberta
- is committedfto the provision of a free public education for all ( f
: children over six. year of age regardless of handicapping condition
'i (Alberta Education Grants Order Note 1), ".' rbf,' 3 - ";‘V
- As a result of providing public education programs for school-g
age handicapped children, there is an increasing demand in the
.,‘ United States and Canada for- currlculae suitable for children with a

. ° - “ . N | | ‘ ] .‘ V

*‘--McDonnell Jordan Hanson Baldwin and Nadlow, 1976 and Johnson j~:



: \&;;>,wj>7k'fschool-age handicapped POP"]at1°" Current teacher

2.

‘¢

variety of handicapping conditions Two problems associated with this

increased demand have tome to light - o
(l) Educators hav\afOund themselves in the position of -

t‘t? | ‘fhav1ng to re ucate some teachers to deal with the ,

. St S . N .-,;,»
et . ; :' \,

#ivre{;education programs are being revamped to include - “]fcj
:‘{ courses on how to teach handicapped children es-_;fcﬁi‘:'j
_p_ pecially severely/profoundly retarded multiply-"
, % . handicapped individuals (Brown and. York 1974
"Jf‘:;:Fredericks, Anderson and Baldwin, l979 McCormick
"*ﬁflcooper and Goldman, 1979) Z’ | . |
’ffitiéiffBecause of the increasing demand for packaged pro-“d
o ',grams and curriculum guides suitable for the handis_a_ SISty
I capped population programs are being disseminated\_pi.i”
- cbefore they are adequately validated This is va
particularly true in the area of language programmingv
(Connell Spradlin and McReynolds, l977)

This study s concerned with the second problem that of pro-f:‘

gram validation More specifically, the present study investigated

'f, the relative efficiency of three different procedures to teach early o

o

..a ,‘ o . t o

language skills ‘to’ fanguage deficient preschoolers |
Chapter Two reviews recent literature dealing with program
validation ,ghapter Three discusses the rationale of the present ff;
research A description of the method to be used is provided |
in Chapter Four The final two chapters (Chapter Five and Chapter
Six)provide a description of the results of this study and a dis-‘

_ cussion of the results respectively ' 'fi , fi» ‘



CHAPTER II

REVIEW OF THE LITERATURE

Introduction v' ifi L rh-;'

The rapid integration of large numbers of handicapped children e

*[*into the public education system has turned out to be a mixed

»'ffblessing On the one hand these children are finally entitled tov_"flff

:_ia public education which is their right On the other hand a gfhft
| large number of programs are being developed that are not being e
"‘pvalidated before\they are disseminated For the purpose of thlS

;L study, program validation refers to the comparative analysis of

,_:instructional sequences in order to determine if a particular pro-;_.:_..__.}.,__-~ L

‘ m.gram sequence is the more efficient than an alternate sequejce

It is difficult to find instructional programs or-edu
pfcurriculae that o o oA /
(l) describe the population on which they were o
"',used and | | o =
,(2):1validate the program sequence in one setting, o

‘then establish external validity by repli- |
| ‘5,;cating the program in different settings with .
o different teachers (Edgar Maser, Smith and :
| fHaring, 1977) n ', — R,
Bijou (1977) gave a clear statement of the problem being facedfr;

4 o . . _
and a solution ;_,;j=§; 'e‘v ﬁ/»'ﬁﬂf*fe\\,'-
. - R ~L,
A programmed sequence does not materialize by
-declaration. - It results from carefully con~

_ ceived and well executed research (p ll)

- 3‘"'

ational_;)f:m



,uf_ns speclflca]]y with language program validation

e T T e
Vo o o .

o There is a demand for more educational programs. therefore more programs e |

N l

‘are produced As was 1ndicated above,.many of the program sequencesp

'have eVidently materialized by declaration Very few have been scienti-

~fically validated The teacher of a handicapped child or children who N
- ) requires educational programs is faced with the formidible task of

deciding which curriculum (or curriculae) is appropriate for her student e

':_population This task is further complicated as one is rarely given

‘fvsufficient information to make this decision obJectively Some teachers;?'[‘
,;‘pgiy;in the field are becoming so discouraged that they are encouraging

’\":f:other teachers to\develop their own curriculae (Poplin, l979)

In this chapter, a general discussion of program validation will

Ffﬁvbe followed by a review of the implications of task analysis for program'"¥ffj

"d;isequencing and program validation The folloQing four sections deal i

) General Connell et al (l977) discussed the problem of language :.7

o :1program validation and suggested the lninimum informafion that language o

. s~, I T

‘gv_programmers should provade witH their packages Although only languagey j”xl“’

gy fprograms were discussed the ‘same suggestions can be- applied to all

) programs for the handicapped Connell et al (1977) stated that the

'*'ijﬁvprogrammer should supply adequate effectiveness information such as

(l) mean trials to criterion and variance for each
"'program step,_"‘fi;' ‘:.,_'iu‘. ER

e (2) g percentage of clients who passed each program step, L

2

"i(3) ,an experimental analysis of generalization of the

JPo behavior taught These points are.discussed in

N . S . . - .

ALk,



detai] below, Lgf : vbl,. r'”

;11; Mean trials to criterion and variance for each program step
' Mean tria]s to cr1terion for each step (defined as the ~
average number of trials students require to 1earn a

4 partfcu]ar program step) may benefit the teacher 1n two

1) i) The teacher may compare mean trials to cri-fgl"”
N .terion for each step obta1ned with her students
‘s:*;hbfifto the mean tria1s to- criter1on for eadh step
X v'nin the popu?ation with which the program was |
;:?',h*Previously used If her students tria]s to Vdﬁi.».
| criterion are on the average somewhat higher,_dttnf “
the teacher has at least three*options _'_
(a) She may go back and change her o
: instructiona] procedures ’vséfytglfh'Q
r:;r(h)d‘She may contact the authors for more |

'finformation on their procedures,

”"'(f)‘ She may decide to place the children f*_:bflp{fi‘*"*‘

g : on a different program |
hu_v(ii) The teacher may determinefif one, or - more of the }_;2;_
_'=program steps are. out of equence If the mean

.r

_K/ - f«f;tria]s to criterion show '

large jump from one "Tf
‘“'_gstep to another, she maygdecide to teach that step
"1ater in the program orfadd addftiona] steps be-

‘-‘]tween the last step and the problem step

D



The variance or range of scores. around the mean for each ﬁ‘
- step would allow the teacher a further comparison of - her _l T

students with the original popuJation If the teacher ”

has one or more students that are well out of the range
“ | for many ofathe steps, she may decide to place these ,"h“'v

children on an alternative program

'“2 Percentage of.clients who completed each program step
- If this information was available to the teacher she would
be better able‘t% compare the efficiency of two or more :
programs that would teach the same behavior For example | _
4 :;i{ \1f two programs taught severely retarded anbulatoryadoles-_'t
cents to take a bus from home to school unassisted;\and) :
one of the programs indicated that lOO%eof the students f?'
hff completed all steps of the program whereas 50% of the f p=.7;”'f“
students completed the second program she could choos: 4y
the program that would increase the liklihood of her o
population compheting the program :

An experimental analysis of generalization of the behavior

“;E _E!iﬂi - If a Particular program seemed approgriate for the ;:f__»{ |

teacher S population but children completing the program
showed poor generalization to new settings, the teacher
could anticipate this and directly program for generalization

| to new settings

= A fourth component would seem appropriate as a part of packaged
programs and curriculae being disseminated lt is important to specify :

precisely the population on which the program or curriculum was field



”tested In the area of "severeiy handicapped" it is sometimes difficuit

3 -;to determine how "severeiy handicapped” the subJects were when tasks

-‘fsuch as. arithmetic skiiis and independent iiving skii]s are discussed
kS

f.'A teacher of profoundiy retarded non anhﬂatnrychiidren might find

:7',(a curricu]um for the "severe]y handicapped" inappropriate for her

A

;popuiation because the curriculum was tested on a group fH,Ctioning :>f"5

“'55L1n the moderateiy retarded range | Subject characteristics such as

"Lft_I Q (where appropriate) functioning ievei as assessed on criterion- -’~5v

} ciassifications such as "severeiy handicapped" (Baker 197Q)

"‘fsf;referenced assessments communication skiiis (both expressive a"d

o sreceptive) whether or not the subjects were aMmiatory, » couid ali _eff-V

o

jbe usefui information to inciude in a program or curricuium guide

"72Probiems wiii continue to arise because of the difficuity in defining

“In’ summary, Conneiiet ai (4977 suggested that
(a) the pubiic shouid refuse to use programs that do v’fidi'
V%’{" L not supp?y the above information aod | B
*(b) consumers shouid not experimentaiiy teStif
- the programs themseives since this wii]t'fgzil”fi"
L oniy encourage more peopie to distribute}f'

more untes ted programs

Unfortunately, boycotting unvaiidated programs is not a viabie f-h~‘

e{!:fsolution for educators at this point in time The need for programs

) ’whiie they are being used fehi

’ ois great and va]idated programs are scarce For the present the oniy '

"-”L}option to the consumer is to attempt to vaiidate programs experimentaliy‘

i



o {”~~ It appears that the maJor question to be addressed by educators e
"fis not "should packaged programs be validated?" buthEEW\may packaged
.v”programs be validated?"- Dunst (1979) pointed out that the Education

-‘jf'ngr All Handicapped Children Act (P L ) 94.- l42 specifies that |
.cl'fprograms administered under this act must be adequately evaluated I‘_ e

~

s gseems clear that interest Ain- program validation is increasing and in S

e
' _some cases, is mandated by law 2

Validation of Instructional Sequences The problem of how to;ﬁ‘

e

itsi{validate programs remains to be solved Most of the literature ilijf.” -
,,.aff;frelevant to the 1ssue of experimental]y validating training sequenceshuiff'
':t;fiiand learning hierarchies has been in the area of task analysis and
: 1:instructional design (Gagne l974 Poser and Strike l976) This
7lﬁffrdapproach sheds some light on the task of comparing different instruc#clc;;:”
"bl ;;tional sequences to teach the same behavior in order to determine thedffii
“’i’t}fbest sequence for teaching a particular behavior (or behaViors) b
i Until recently, it has been assumed that people developing . R
: Vfilearning packages of task analysed material felt responsible to the ~Afft”
,;?consumer and adequately tested the material before distributing it -
: iTo date few programs have been found which attempted to empiricallya7f
ﬁ-:27validate teaching sequences by testing the sequence with a number ofd,:
l.-;uustudents in several settings (Cuvo Klevans borakove Borakove Van'q
f‘:Ladvy and Lutzer, l980 Edgar et al l977 Knapczyk and Dever, l977 s
‘*1McCormack, l976) In the absence of published validated teaching _f»v' ‘

'}fquuences,.people other than those developing the learning packages have
T'?taken it upon themselves to develop means of assessing programs and

- Vtinstructional sequences (Baine, l978 Borich l977 Cuvo et al l980
:f»Guess Horner Utley, Holvoet Maxon Tucker and Warren, l978 Poser ‘_jf;]f

,’and Strike, 1975 Heber 1977)



;2» based instructionai approach The method used by Neber (1977) to

,,1;:evfiuate 500 iearning packages was to provide a "biueprint format" ;;,

:;5 and content vaiidity

;&

s ehtire program in order to eva]uate hierarchies within the program, ,'l*J

nate(program sequences in genera] curriculum areas (Guess et a] 1978a,

Two studies couid be found which conSidered evaiuation procedures
for»entire programs on a 1arge scaie weber (1977) described a method

for evaluating and audting iearning packages using the competency-

5. oo

of the program to be evaiuated A matrix was formed~with the two

principle axis being program components (students, 1nstructiona1

ngi materials, staff administration cost factors, teaching activities,-_;;h"hf

affective outcome) and decision components (program goais operation- ;,ff?g

a]ized outcomes, data coliection format criteria judgment aiternativeSn?-:

e

and decisions either favorabie or unfavorabie about a program component);VL

Once a 1earning package has been anaiyzed with this matrix decisions

¥ may be made on such things as appropriateness of skiii sequencing

.‘)__

Simiiariy, Borich (1977) descrtbed a method for analyzing an

their order and how they are- reiated Both of the above articies

suggested that program sequences shou]d be empirica]Ty vaiidated
One*way to do this was to organize the sequence in a number of ways ‘

'

to determine which sequence wouid be most efficient to teach a target

Narrowing the scope of evaiuation educationai researchérs haVe

been concerned with procedures that might be used to validate alter-»'-f‘ |

Poser and Strike 1976 white and Gagne 1974) Poser and Strike

(1976) found little data in the iiterature on: the consequences of



B -Tusing a]ternate sequences to teach the same behavior They stated ‘%;'ei
f.jthat before we can determine how program content §hguld be sequenced
b it is important to determine in what way the content _HX be sequenced
'.:hThe sequence may be concept-oriented and refiect the organization

'f7-of the conceptuai worid utilization oriented in that the steps are {'#f”ﬂ :

}tf,sequenced in the order in which they wii] ;effo]iowéqighén‘Fhétﬁ:;‘Ff

"5;procedure is carried out,,worid oriented ruch that | consistency e '7'

"{iexists between the order of presentation of the content and the

;dihphenomena as they occur in the wor]d iearning oriented in which one
A5;idraws on psychoiogy for information on the sequencing of the materiai
f”:as weli as inquiry oriented impiimentation oriented or any combin--';;'tf'e
;fiat}on of the above Poser and Strike (1975} conciuded that aithough R
:}fthe probiem of sequencing has received much attention over the past 5;5f711-f
fff70 years no satiSfactory answer as to the best way to sequence fR
faimateriais has’ been reached | i 'i yy_p _h y _ | |
e Gagne’iiQGS 1974) discussed an approach to sequencing that '.f'-ii}jfl
'f;appears to. be most reievant to this study He took a iogicai/empiricai o
i:fapproach to sequencing task materiai and his method may be described 4
1h;as iearning oriented (Poser and Strike, 1976) Gagne (1965 1974) N
’r;stated that attention must be paid to prerequisite behavior if L
‘;:optimai iearning at any ievei is to occur Higher or superordinate fefik‘:
-Jcapabiiities wi]i be more quickiy iéarned if the iower or subordinate 1?:.’
f[skilis have been previousiy acquired Particulariy important to 'tljijhaﬁtiiz
j_this study is the ciaim that students 1earning of a task wiil be SO
;;greatiy facilitated (they wiii take 1ess time to iearn the task) if

:hthey first 1earn the reievant prerequisite skiiis when compared with



o students who have not 1earned the prerequisite skiiis Gagne s

rationaie is that there is transfer from the prerequisite skii]s to '

xﬁ'g the higher skiiis and learning is thus faciiitated

Y=A;§ Hhite and Gagne (1974) found that skiil hierarchies can be

positively or negatively vaiidated A hierarchy is positively va]i-_. fuf:.}

dated if it can be shown that there is transfer from the Tower ski]is

to the higher skiiis In other words, if the student possesses the ;1 °

o

iower ski]is he/she w111 be more iike]y to move through the sequence 3,;_j;*

“:A_ more quick]y than a student who does not possess these skiils

A sequence may be positiveiy va]idated by teaching some students

!

a task in which the supposed 1ower skiil is taught before the higher jf”'hi:;f

skiii and teaching other students the sequence in reverse fashion
If the first group of students move through the sequence more quickiy
than the second then the first sequence has been positiveiy vaiidated

For example if a teacher suspects that there may be positive transfer

1f she teaches her students "greater than“ before "1ess than" she may ﬁ:f,ﬂcf}

validate the sequence by teaching one group of students using the |

first sequence and a second group of students using the reverse

sequence If the first QFOUP require fewer average triais to criterion,»fﬁifV“

the teacher has succeeded in positively va]idating the sequence "greaterff_%.V

than"zv"less than"'with her groups of students Sk

0n the other hand, negative va]idation occurs if the students
are unab]e to acquire higher ski]is until they have iearned the _
1ower skiiis A sequence is negativeiy validated if it canﬁbe shown
that the student wiil not acquire the higher skili untii the lower | ;
skili is taught > Negative vaiidation differs from positive vaiidation vi‘blb

in that in positive vaiidation one sequence is more efficient than
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' fthe other In negative validation, the sequence will not be learned o

‘unless the lower skill is taught before the higher skill F

| :fﬂexample the teacher may investigate the effects of teaching "less

v‘f-fthaﬂ“._"greater than" and "equal to“ in all possible combinations of',<- o

‘3iyorder with different groups of studeets If she finds that the i;t--‘

; ﬁgstudent will not learn "greater than" or'"less than" until "equal to"ztf‘f :

5w.-has been learned then the sequence "eQUal to" before "less than"iaf;d

'l‘"hor "greater than" has been negatively validated (white and Gagne 1974)

'fﬂf;;concerned that

Guess et al (l978a) discussed a functional approach to sequencing if

ourriculae for severely handicapped students The authors were

» ';the severely handicapped Nevertheless,” tech- :

..-nology of: "how' to teach seems to be mor anced . - —

- .. than our knowledge of 'what' skills to,fﬁach and the fhi
‘order in which these skills should be taught (p 202)

there is much to be learned about 'howgrzf teach

The approach to curriculum sequencing suggested by Guess et al

3 -f%‘(1978a) was called the Functional Curriculum Sequencing Model (F C. S )

'fThe F C S model combined two logics that are presently being used

' *ffto sequence language curriculum content - the developmental logic and

‘:ﬁf:the remedial logic : These two logics will be discussed in detail _ _;.f-”

}?‘qin a following section

The F. C S model sequences material in such a way that response

'1'figeneralization 1s more likely to occur Items are sequenced in ':fiijff“ff

o ;relation to a developmental/cognitive approach (items are sequenced -

t

’l“f.fin the order that “normal" children acquire the behaviors) However, el

- gi*the sequence is flexiﬁﬁe in that only those skills thought to be

' 7lfenvironmentally functional for the children are taught This allows

: ;[;tne teacher flexibility in selecting behaviors that are\functional ‘ ijﬁffﬁ




“»7fisequence to be used will be based upon data analysis

{J;jgbehavioral classes Transfer or generalization from one responsef

"*”}%of a different response class. ;_;_:5~,;;3;a-a

Af}ifor the children in their particular environment Ultimately, the

The unique feature of this model for sequencing is that re-;;;h':r*'* -

sponses similar in t0pography and/or function are taught within - "““1

i’f”fis more likely to occur within that response class than to responses '1

A The responses within a: behavioral class may be in one curriculumv”fiﬁ:”
Tf;jaféa oor may span several cuiriculum areas For example in the vl
1f;jfself,qelp domain a child may be working on "pull pants downf"i“f
:tfﬁl puil tissue from a box . "pull socks on", and "pull door 0pen" Tllﬁ"”
v*elsEach of these responses are topographically similar in that they
liiinvolve the respbnse "grasp and pull" | This example represents ah “}:“ -
if:instance of training responses that are topographically similar in -
53??3 single domain A second example might involve teaching a child to a"h”;
'ltput on his shoes (self-help) teaching a child to label the o§3ecb -
;_}f.shoe" (language), and teaching the child to group articles of |
f{fclothing including a shoe (pre academic) This example involves the
*;;development of a functional response class across domains . e

“ Although this model of sequenc1ng curriculum material for
LeJSeverely handicapped is impressive in principle, the entire model

]f:has yet to be validated in practice

I" SUNNBPY. there is literature that points to a means of vali-vsp;
lﬁfdating program sequences The remainder of the review will focus !* 'lifi
'fupon the literature regarding how this information has been used to L

:ffvalidate language program sequences

AT IR
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{ 1¢Validation of Language Program Sequences g‘ e - ,'

The lack of program validation lS becoming particularly ev1dent

in. the area of language programming (Price l979) In l977 there,jﬂa
were over 200 commerc1ally available language programs o the market

(Connell et al 1977) According to Connell et al (l977), many of these .

:-description of clients who: were used to obtain the data and experi—A

% ental analySis of generalization of the language behavior taught
) i}"‘ Given the great demand for language programs, is it feasible .

\%:“ ‘:_. . . ’ \

for the consumer to experimentally validate a language program sequence

~ocor compare one' language program sequence to- another language program
| sequence? The task analySis literature explains in detail how this
'may be accomplished (Borich 1977 Gagne 1974 weber, l977 White . ,5
and Gagne 1974). A particular language program sequence may be
validated by testing the sequence on a large number of language
deficient individuals and- tabulating average trials to criterion and
- the range of scores for each step vihrough data analysis the most
efficient sequence may be determined | |
Only one program could be found where the authors attempted to

validate the language training sequence on 2 large scale uSing the |

method described above. This program.'is the Functional Speech and

" Language Training Program for The Severely Handicapped (Guess, Sailor_

and' Baer, l976) Data has been reported on the aver ; trials to ;'
criterion and range of trials to criterion for 200 chﬁldren on steps

1-9 of their program In addition mean trials to criterion were
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LI
reported for fewer chiidren from steps ]0 35 Guess, Saiior and

Baer (1978) attempted to positiveiy vaiidate parts of their 1anguage

T T——

o program sequence by reordering c%rtain steps after data anaiysis

Task ana1y51s points to a method for validating and comparing
ilanguage program sequences, but - is this approach feasibie? The task :
of vaiidating an entire 1anguage sequence is formidible The task
1of comparing two ]anguage sequences on'a 1arge scaie may be impoSSibie;'
aFor exampie the Bricker Ruder and vincent (1976) language
isequence has 43 phases, the Guess et a] (1976) 1anguage sequence has L
,u60 steps Even if there was enough time subJects and money to "'> :
accomp]ish the task of comparing language sequences the foiiowing

)

,probiems must be overcome S _
, '1, ‘the programs start at different ieveis of language .
Z'\ddeve]opment (i e. they do not require the same
ﬁ"prerequisite skiils) o o |
if_'Z; the programs teach different ianguage skiiis,: i"‘.'
s_3,"the programs take the ianguage deficient person :;‘td}?“"
:..to a. different ievei of Tanguage proficiency ; o
- 5 One may conciude that at this pOint in time 1anguage program
"vaiidation must begin on a smaii scaie studying either 'a few |
: variations of a iimited number of steps within one language prOgram
or a few different sequences that propose to teach the same behavior
between language programs | | ) | | B
v At present language - programs are sequenced according to either

'a deveiopmental iogic or a remediai logic Each of these iogics are;

discussed below

-



. ./‘\

'h | Developmental Vs Remedial Logid*Controversy _' , | _
.,'“. The 1ssue of uSin;/ﬂ@velopmental vs remedial logic to sequence

Alanguage program conte t is very complex The issue w1ll be dis-

"i_cussed briefly in this section 51nce A oM
| "(a) 'both logics come to the same conclusion regarding
the validation of program sequences,and |
(b) although much has been written about this 1ssue )
from both extremes (Bowerman, 1978 - developmental
o logic Guess et al. 1978b- remedial logic) Tittle ,»;
‘h empirical data has been published comparing the
relative merits of the two approaches (Guess et al,
l978b Miller. and Yoder l972 Ruder l978) |
The developmental Vs remedial logic issue w1ll be discussed in
SR the follow1ng format . ; _', '
o (l) a brief description of developmental logic, ‘¥" .
‘”“Tb; .‘ (2) a brief description of remedial logic '“\v o
o (3) implications for language program validation ‘ @:. C rf‘eshl;

D . .
¢ ©

Developmental logic A developmental logic to sequen@ing

suggests that the best way to teach language to the language deficient
child 1s to base the content and the sequence of content on the
N normal language development literature (Bloom and Lahey, l978 o |

Miller and Yoder l972 Ruder, l978) ‘This logic,is based on'the'_7'hb
following two assumptions et o f_A o |

E language deficient children follow the same sequence

of. language development as normal children but the |

j/;“ }}3 rate of acquisition is slower, ' | |

<
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>

V(ii).'the normal‘developmental sequence'is not an

arbitrary sequence ‘but moves from Simple to -
more complex structures (Bricker et al l976) ‘

The first assumption 1s straight forward and is. certainly not
new (Lenneberg, l967) U51ng a developmental logic, it. is assumed
that all children (language defiCient included) learn’ language in
a similar sequence but at different rates Implicit in° this -

- assumption is that the language def1c1ent w1ll move more’ slowly

"~:aqthrough the sequence and will attain an overall lower level of

_~language functioning, i.e. they will "peak" sooner (Lenneberg, l967)
;’There is presently a good deal of literature on the normal develop-s

"mental sequence of language acquisition on which one could base

X »_instructional sequences (e g Brown, l973 Folger and Leonard 1978

v\,d

'}f0viatt, l980)

The second assumption made by developmental logic is more

'}{complex than the first This assumption states that a certain

d f7level of cognitive development must be reached before the child can .
‘foSe various language forms MacNamara (l972) states the above |
iassumption in this way |

: (l) the child possesses non- linguistic cognitive pro— L
. vwcesses befOre he - learns their lingu1st1c signal

- (i1) children gradually develop many of the c°9"itive ‘,:.
- Structures which: they employ in association with
- language, |

j(iii) the development of these cognitive structures pre-
" cede the development of the correSponding linguistic
: structures (p )



\'u

Guess et al, (1978b)have statell thls assumption in behav1ora1 terms
Cas fol]ows . "A,‘ d.‘ f ‘ - f g ~ : <‘\~-if
If ianguage has a compiex structure, such that parts
.- of it depend for their function on other. parts of it
-already mastered, then obviously the normal- develop-
- mental sequence must represent at least one effective
’sequence of 1earning those interdependencies . (p 5) |
»‘_If one examines a prerequ151te stage of. cognitive deveiopment
in terms of iinguistic and non 1inguistic skilis'(e g.. sensori-motor
ski]is) then task ana]ysis pOints to a. method for empiricaily vaii-v‘f
dating 1anguage sequences based on a deve]opmentai iogic ' white and |
: Gagne S (1974) methods of pOSitive and negative vaiidation of iearning '
| hierarchies cou]d be used to determine 1f the normai deveiopmentai
| 1anguage sequence Was comprised of a series of prerequisite ski]is i
" that must be attained in a particuiar order for efficient language ’i‘
Tearning »“ | : i .._. - | |
A few of the more prominent ianguage programs that use the
| deveiopmentai 1ogic as a basis for their sequences are Miiier and

Yoder (1974) Bricker and Bricker (1974) Stremei and waryas (1974)

Remedia] iogic Remedial iogic does not turn to normai 1anguage

\ development for 1nformation on program sequenc1ng fnstead, remediai

\
iogic sequences program content such that the order in which 1anguage

18.. " . '

is taught wiii accompiish some improvement in the chiid‘s functionai ;f

f ianguage most QUickly The definiti’n of functional ianguage w111 7 s

differ from chi]d to child and wii] depend upon. his/her particu]ar F

environment Remediai 1ogic expiicit]y states that the sequence of

training content must remain flexibie in accordance w1th ongoing data



analysiS', If data shows that training one 1tem in the sequence
faciiitates the training of a second 1tem then the sequence wiil
not be-changed However, if the opposite resuits were obtalned
the sequence would be a]tered to refiect the data ana1y51s '

' Guess et av. (1978& stated the remedial iogic as foilows

REmediai iogic then will not- ask in what o
order the retarded chiid needs. to-learn language, ’
“but rather in what order the language taught most
. quickly will accomplish some improvement in the '
L chiid's communication (p. .6) o

Y

Remediai 1ogic is based on the fo]iowing assumptions
(i) There are aiternate sequences for teaching

ianguage other than the normai deveiopmenta]
sequence, o | | |
(ii) The normai 1anguage sequence may no ionger be =
appropriate to an 1ndividua1 ]earning ianguage
iater 1n 11fe (Guess et ai (19786)state th1S

issue as follows

;o

. ;‘,*The usua] recipient of systematic experimentai
- Tlanguage training will be a retarded child, well”
. ~Past the second-year level ofrmotor development
L possessed of a certain deviant means of:. 1nteract1ng
- .With peers and adults and. securing some service 4
.. from them, and with Some ‘acquaintance with the SR
" physical ecology of the world and its mechanics--:~
—"all deficient; all -0ddly sorted.and conditioned by -

‘years of institutional 11fe or the sheltering that a ;v~ff o

. home-based" retardate receives, but none of it any”

9,

"f'longer representative of the concatenation of know- = . o

Q:“ledge and: ignorance, ability and inabi]ity of the
1318 month ~0ld normal chi]d ) R

r.»-
§

:7‘(iii) Productive 1anguage shouid predominate receptive 1anguage

<Remed1ai IOgic assumes that aithough both productive B

(expressive language) and receptive Ianguage are impor-, %



v;ﬂf'Andrews Griffin and Kwiatkowski 1978)

IR Guess et al. (1976) and Gray and Ryan (1973)

: f,controversy £ "77,'_7_Ja.1i’“f:

( tant productive use of any form should be taught ,‘_‘; L
““before receptive training on that form so. that the |

: language deficient indiv1dua1 has more contro] over

ﬁ; his/her env1ronment . o ‘ | v' | 'i
| The remediai logic assumes that production {trained through
| imitation) and comprehenSion are separate skii]s and therefore they
-.‘fmay ‘be trained separately (Guess, 1969 Guess and Baer 1973 Lee,}|

.'P978) Deveiopmentai 1ogic, on the other hand assumes that comp-

i:rehension proceeds production and should be taught first (Vasta, : ;h R

Two prominent programs that refiect the remedia] Iogic are Q' e

l‘plications for Language Program Validation ’ Spradlin (1974)

':made the fol]owing statement regarjing the ianguage programs sequencing{

. A coiieague of mine has stated that the issue of what can
.- "be trained in- what order is not the critical question,
- He suggests that t the critical. 1ssue for training is -
. 'whether it is mop re efficient to teach. certain ianguage
- structure. prior to others?' - His Amplied answer is that
“: some sequences gf- training must be better than others.
. ~Perhdps the determination of such sequences is a fruitful
PR direction for 1anguage training research (p 280)

‘7,}>The deve]opmenta] remed1a1 logic controversy wiii be resoived only |

g~: through we]i documented research studies It will not be resolved

Ifbhthrough theoreticai discussions expounding one extreme or the other
| “uAlthough the two logics were stated in terms of their(differences,:.
::ijthe logics agree on. two important issues | ,
2 (i) The 1anguage training sequence should concentrate

r on teaching ianguage that is functional for the f‘3;:' Sfje<



'-language deficient individua1 Guess et a]. (1978a)

defined a functiona] response as one that
(]) produced an immediate consequence
L for the chiid ‘ ‘
.‘viiZ) '1s reinforcing, and . |
f;»ﬁyrff:(3) 7combined WIth the consequence, is -
S ii'f’natural to. the child's interaction
_ _ .;iwith the env1ronment o _i
:c(ii) Language sequences shou]d be empirica]iy vaiidated
whether they originate 1n the norma] deve]opmenta] -
iiterature or 1n a remediai rationaie (Bowerman 1978

Guess et al 1978a,Ruder, 1978)

The second issue is of major 1mportance for the present study:_k

”ijhree studies cou]d be found that addressed the issue of language ~hfi:.

‘;program sequence va]idation 1n areas not reiated to the focus of.

;x,-.

The first study investqgated the subject veab obje%t training ff

2“?,‘ .

ﬁﬂrjsequence in a 1anguage training program (Ruder, 1978) Literaturef'-”

'?fon the normal deveiopmemtal 1anguage sequence suggests that normair.f"'ﬂ;,v

"f'children acquire two word structures (verb obJect, subject verb

vi'SUbJect object) before acquiring the three word structure subject-:ih

In order to determine whether ianguage deficient retarded

f'fchildren had to be trained on ali three two word structures beforef li‘fﬁfffi-f‘

i ;iearning the three-word structure Ruder (1978) omitted one of thei" o
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structures from the training on aTT three structures It was found

that, after comparing triaTs to criterion for the three word
» structure not onTy was the subJect obJect structure not necessary
for acqu1ring the three word structure but training on the subJect-

//obJect structure resuTted in 51gnificantiy more triaTs to criterion

'1for the three word structure This study woqu support the assumption‘1'°

4imade by remediai TOgic that the normaT deveTopmentaT sequence may
’”not aTways be the most appropriate sequence to use when teaching
',Tvthe Tanguage defic1ent chde The subJect verb ObJECt sequence
7 was positively vaiidated (white and Gagne 1974) through data |
’»"anaTySis ) | o ‘Y l,, _

A second study which Tooked at training sequences, described
| jthe use of a sensitizing quotient to obaectively evaTuate training
u"vsequence (Ruder, 1978) A sensitiZing quotient is obtained by
fftraining one group using a particular sequence of two training
:,items, then training the two items in the reverse order w1th a
t °fsecond group The ratio of (T) the number of triaTs to criterion
”f.utfor an item when it is trained second 1n the sequence to (2) the
.hfyinumber of triaTs to criterion when the 1tem TS trained first in

“}:f?the sequence yieids a probabiTity index This index refers to ]

E the probabiiity that the non trained behavior wiTT or wiTT not occur :5*37f~°‘r

?-,;_as a function of the trained behavior The probabiTity index (or iiﬁ'

' ::1sensiti2ing quotient) may be compared for both items in thé~sequence

: A sensitizing quotient of 1.0 or greater indicates that it took the gv)jgff‘”*'

'ff_same number of triaTs or more triaTs when one item ‘was trained second

_gtqin the sequence as when it was trained first A sensitizingtquotient;;f,f[ff” '
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of iess than 1. 0 indicates some 1nterdependence between the two
| items The cioser the sensiti21ng quotient is to. 0 0 the greater‘
the interdependence between the. two 1tems f y |

' For example Streme?“%1973 taught one group of children the e
-copuia "to be" before the auxiiiary "to be" A second group receivedf}
training in the reverse order The ratio of subsequent to initiai -

training triais for the copuia was 11.9/13. 8 yieiding a senSitizing quotient

A; of 86 The sensitizing quotient for auxiliiary training was .

..54. indicating interdependence between the two Tinguistic behav1ors

There was greater interdependence for auxi]iiary training, therefore,
Stremel (1973) conciuded that the cogyia shouid be trained before
the auxiliiary These findings are con51stent with the order |

of acquisition of norma] chiidren Vo ER

A third study by Leonard (1975) investigated the effects of

i teaching the negative "don t" and the auxiiiary "is" in a deveTOp-.

mental vs a non-deveiopmental (additive) sequence For exampie, ,;5" B
the deveiopmentai Sequence for "don t" Was (]) "no pTay", S

fi"‘(Z) "they no piaY", (3) "they don t piay“ The additive sequence for l._'.

""T“"don t" was (1) "don t", (2) "don t piay", (3) "they don t piay "-5:j .

| Resuits indicated that the chiidren required fewer triais to criterion
{;"h with the deveiopmentai sequence In this instance a deveiopmentai
{“sequence was. superior to a non deveiopmentai sequence however,,'f;yi~ﬁ s
Ti;" other non deveiopmentai sequences may have been used as a comparison

with different resuits

2 : .. "



o Tanguage program sequence vaiuation

; | '.:.24;"

~

v "\{n summary, both the deveTopmentai and remediai Togic agree
.that Tanguage program sequences mIlt be vaiidated through data T'

fanaTySis.' The previous discussion outTined initial attempts at

hVaTidation of a Spec1fic Language Program Sequence
v The present study was concerned with the vaiidation of a teaching

-’“‘sequence involving 1mitation and comprehenSion training Literature

'}"relating to the sequenCing of 1mitation and comprehension training . o

is discussed in two sections The first section deaTs with Titer-:

v jature on production and comprehen51on training The second section

—_—

'f'_‘discusses Titerature on imitation and comprehension training

a-:" Production and Comprehension s The production/comprehension :
“Titerature was exémined Since ‘} | : »' e f o
(1) production often invoTved some imitation training,tt_g;ll'"
(2) imitation and production are both forms of expres-t-.iie»

‘1-fy7 51ve Tanguage

"fsffIn genera] the production/comprehension Tanguage studies were

Vjiihterested in the effect of auditory comprehension training on ;qi:ih#?v" v

‘[;verbal production and the effect of verbai production training on

*5Tauditory comprehension The facilitating effect of training in one it‘jf”ffie‘;

”“ﬁj’smodality (auditory or verbai) on the aiternate modaiity has been

"'fQ“freferred to as "cross modaT transfer“(Ke]Ter and Bucher 1979)

Guess (1969) taught the piural morpheme in comprehension to

i.::-rtwo severe]y retarded adoiescents The two subjects faiied to gen-<‘: o

jera]ize to the aTternate modaiity when they were tested on production

~}_fgprobes Guess and Baer (1973) taught two different pTuraTization
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. . i 0 . . |
. rules (one in comprehension and one in production) and probed the .

e 'untrained modalities Three of the four severely retarded subjects

failed to show generalization to the untrained modality The :

: _authors concluded that language training should be conducted in both »

kﬁ_, f modalities since unprogrammed generalization from one modality to the

l-'other did not occur spontaneously

More recent literature 1ndicates that training in one modality

o does faCilitate performance in the. untrained modality Cuvo and Riva

‘(l980) suggested that the direction of transfer (from comprehen31on to

prroduction or production to comprehension) may be dependent upon the

o Population studied Studies w1th normal subJects show that prior com-'-ﬂ“'

' ,5‘:prehension training fac1litates later production performances o Asher A: o

"f(l972) and winitz and Reeds (l972) found that comprehension training

| i‘}hension

: resuli: mth “ |
i i
| 7ijidirection - fr
n :g°3ikove (1977) ta
'"*?ﬂ?et ale (1977)

.wi,alone resulted in accurate verbal production when teaching a second

_tlanguage to colle

reschoolers on a mixture of nonsense words and S

:_r931“"°rds ; ‘better articulation on trained words vs untrained'lf"’
'*i?fltwéfd$quri 1 on- probes Vasta et al (1978) obtained the same i

I Grade & and Grade 2 students Studies with handi-;uz,ff*“

,t.coin value to mentally retarded adolescents Miller_;* -

f7i~did not facilitate production acquisition Training on production

' :e_alone resulted in complete transfer to comprehension without direct

tudents Mann and Baer (l97l) found that compre-i‘_;‘i

roduction to comprehension Miller, Cuvo and Bora-»nif]t7t

”‘":[training Keller and Bucher (l979) taught noun labels to moderately/ ;fﬁgf[c;h*
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.severeiy retarded chiidren in one modaiity whiie probing in the opposite :_:

','modaiity They found that there was Timited transfer to production

'}probes when comprehen51on was trained On the other hand, production i"
‘Tistraining resuited in aimost perfect transfer to comprehension probes | -
"_ Cuvo and Riva (1980) studied the possibiiity that the direction |
: of the transfer between comprehen51on and production may be as a resu]t
of the popuiation studies Cuvo and Riva (1980) compared cross modaT

::jtransfer with retarded and non- retarded subjects They fOU"d transfer _;;

Xox

>.‘in both directions (production to comprehen51on and comprehension to

"'15production) “for. both retarded and non- retarded subJects Cuvo and Riva |

IVEJ(]980) concluded that the direction of transfer was, not different forv’;“j o

- ; ihandicapped and non handicapped groups The authors suggested that

| ;”f'transfer may occur in oniy one direction for more difficuit tasks and :5ﬂ_iv-'

.v.in both directions for easier tasks LJW7?i;ii_‘»“,la“‘:f': 'fvs',ﬁ\'"k?f:.

Imitation and Comprehension There is Titerature to support "ffvdkw,k;i

'-‘both the "imitation and then comprehen51on" (IM/COMP) sequence and the
.k"i“comprehension and then imitation“ (COMP/IM) sequence R

(T) Imitation/Comprehension - Fraser Bellugi and Brown (1963)

Tp;fpresented three year on chiidren w1th a test of imitation comprehen- ;,%”fjt»

'”i‘-ffsion and production The chiidren were presented with pairs of pictures ;fﬂahbk

:'i’i;iportraying 10 different grammaticaT reTationshipS (e 9 SUbjeCt and

"“51 object reTationships :'"the giri pushes the boy" vs ”the boy pushes the TET | v.‘

"3~_egir1") In the comprehension task the chde was asked to point to one

"'Itfof the two pictures In the production task the child was asked to des-;=fl’;f'5

””;j'cribe the picture that the experiﬁenter pointed to During imitation thefjfsk[]

p

"*Tfsjpictures were removed and the child was. asked to imitate the sentences

i f[The order of presentation of imitation comprehension and production was f§7*55?



'f';randomized across the 12 chiidren ' Res\T/; 1ndicated that the chi]d-

'rlf,_ren made more correct responses 1n imitation than in comprehension and, C

:'flf’more correct responses in comprehen51on than production The authors j_ -

"fffaﬁconciuded that imjtation was more advanced than comprehension and comp- l,.

‘~f*?:rehen51on was more advanced than production in the norma] 3 year old

o chi e,

Ferna]d (1972) cha]ienged the resuits obtained by Fraser et a]

};15;1(1963) stating that the scoring procedure used by Fraser et ai (1963)

”““.7;was biased in favor of the comprehension task After the data reported

.Tf7,ﬁ'by Fraser et a] (1963) was corrected for this bias, the resuits indica—

""rfu*'ted more correct responses for the production task than the comprehension d;f;:;

:twf?tytaskv In addition Fernaid (]972) replicated the Fraser et a1 (1963)

:;ﬁf’study computing the data with and without scoring bias'* As was expected

VA'kffjfwhen the data ana]ysis inc]uded the bias, the comprehension task had ;];[f;fa

"'?ﬁf:'more correct responses than the production task When the data was

va ,ffguity 1nnthe‘11terature regarding the Imitation/Comprehension/Production

””f;}]sequence

*tfilf{analyzed without the bias there were no significant differences be-;;ﬂvi;fff}‘h

“itweenyfhe/comprehension and production task Thus there is some- ambi-fgifvir_'

v

. . L -
: o {

””z:tf’quisition of particuiar iinguistic forms proceeds in the sequence comp-fi-“

*1*¥'(2) ComprehenSion/Imitation --whitehurst (1977) stated that ac-i”ft:"'ﬁ

"4{1grehension seiective imitation-production (CIP Hypothesis) Seiective,f;;}f7?fi’

i”’ffhfimitation refers to the fact that the

,~.chi]d may match a portion of the grammar of‘an v
.adult utterance without imitating a11 of the “_ e e A
'g:utterance. (pt 23) A o A,,»v;',f R

5'ffi§eBrief1y, the CiP'HyPothesis states that differentia] reinforcement is *ogya 'hl_ii

5@;:eﬂan important variaB]e in the deveiopment of comprehension -The’ffrif

,./,-
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child wiii seiectiveiy 1m1tate particular characteristics of aduit |
cspeech that have been differentiai]y reinforced. To restate the
‘, ;hypothesis, the chle 1earns to discriminate particuiar relations |
| of adu]t speech (comprehenSion) then se]ectiveiy 1mitates these
~-relations, then begins to spontaneously produce these reiations

Recent research supports this hypotheSis (Asher 1972 Mann
and Baer 1971 Ruder, Smith and Hermann 1974; Ruder, Hermann and
Schiefeibusch 1977 Ahitehurst 1977) The studies mentioned _‘
| above a]i suggest that comprehen51on tra;ning should precede 1mi-‘
1 tation or production training The position is. also consistent
with a developmentai.logic | ‘3% e ‘ |
~ The iast two studies to be discussed in this section are
© central to the focus of this research Ruder Smith and Hermann
(1974) assessed the effects of comprehenSion and imitation training
: on production probes with three norma] presch001 chiidren Each
'lf cdild was taught two - words in comprehens1on aione two words in |
" imitation then comprehension and two words in comprehension then.
éimitation words trained in the sequenoe comprehension then |
imitation resu]ted in 100% accuracy on the production probes soonerl
: than the other two sequences Ruder et a], (1974) concluded that
it doesn t realiy matter whether imitation training precedes compre-h; \
hension or comprehenSion precedes imitation Both of these elements
are required before word production is achieved o N
- A second studx by Ruder et’ al (1977) was. conducted to determine
if the same resuits would be obtained with older chiidren (6- 8 yean
olds) Ruder et al, (1977) studied the effect of order of intro- :

duction of imitation training and comprehen51on training on produc-



| tion (Iabeiling) skiiis Normal chiidren were taught Spanish
nouns in two instructionai conditions In one condition, the

chiidren were first taught to imitate the Spanish noun without a

" referent object present. These chiidren were then taught to point

to the Spanish word representing the noun w1th seven distractors
present ~ At reguiar intervais ‘during the 1mitation and comprehen-

sion task, the children were probed on Iabeliing of the Spanish

nouns (they were asked "What s that?" for each of the Spanish

' 'nouns); In the second condition, the. chiidren were taught another

set of Spanish nouns w1th 1mitation and comprehen51on reversed
in order Both conditions Were carried out concurrent]y

| The initial introduction of imitation or. comprehension was .
counter-balanced across the children Ruder et al. (]977) found
‘T_that when comprehen51on training preceded imitation training, the
. child reached criterion on production probes more quickly than if S
‘vthe sequence was reversed In addition they conciuded that initia]

-
-imitation training interfered with subsequent comprehension training,

~ since comprehension required more trials to criterion when it was

“trained after imitationdgather than prior to 1m1tation In the
discussion the authors suggested that a Ianguage program that taught

| imitation then comprehension of iexi%ai items may not be the most
4 o

' efficient sequence to use given the resuits of this study This

study constituted a positive validation of the training sequence -

-;comprehension then imitation
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In conclu51on, the production/comprehension literature suggests
that training in one modality may facilitate performance in the un-

trained modality The imitation/comprehenSion literature is equ1vocal
on the most effICient sequence to teach imitation and comprehension
training, although more recent studies favorAthe "comprehension then

1mitation" (COMP/IM) sequence

Sequential VS Simultaneous Presentation « - R

’1 Three studies 1nvestigated the effects of simultaneous VS
,sequentially presentation of training items (Cuvo et al.. 1980; Panyon
and Hall, 1978; Shroederfand Baer, 1972) o

Shroeder and Baer (l972) found no difference in overall trials

‘to criterion when verbal imitation 1tems were trained 51multaneously
s sequentially with two retarded females, however, simultaneous

dtraining resulted in superior performance on generalization tests

g Panyon and Hall (1978) extended this investigation to an inter-task

'level They taught two tasks (tracing and vocal imitation) sequenr f";
tially, then concurrently with two retarded subjects Results i |
l,uindicated that there was no difference in overall trials to criterion

-

: or maintenance however, as with Shroeder and Baer (1972), concurrent

'training resulted ih greater generalization Both studies investigated t .f-f'

.l.generalization to untaught probe items

| Cuvo et al (l980) compared three different strategies to
a-teach Hebrew letters to college students English words to mentally"
‘ retarded adolescents and American coins to normal preschoolers o
‘,Presentation method was a between subjects factorial design ‘Thev.x

v

three conditions involved simultaneous training of items,_sequential

- .
A : '
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V'

.'training, and a comb1nat1on sequent1a1/simu1taneous training condit1on
The sequentia] cond1tion resu1ted in fewer trials to criterion however,
the difference in training time only amounted\to a matter of a few .
minutes. Retent1on tests given immediate]y after tra1n1ng favored

the simu1taneous and combination cond1t10ns over the sequent1a] e
‘.,cond1tion The authors suggested that from a cost efféctiveness po1nt
of view, their data favored the simu]taneous or combinat1on procedures

for teaching verbal nam1ng sk1lls over the sequeﬁ/na1 cond1t1on

".-\ In conclus1on the resu]ts of studies by Shroeder and Baer (1972) 4

- Panyon and Ha]] (1978); and Cuvo et a] (1980) favor simultaneous S

1tem or task presentat1on over sequent1a1 presentat1on

‘Su yf

The Iiterature rev1ew was concerned with literature on program i

;_validation Of part1cu1ar concern was 1iterature dealing with Ianguage" |

.program va]1dat1on The present study focused on a particu1ar
Janguage train1ng sequence 1nvolv1ng 1m1tation and comprehension “1h

:“tra1n1ng A review of the Iiterature deal1ng with imitation compre- :

'-’fhension and production training 1nd1cated that

(1) training in_one moda]ity (auditory or verbal) may
"ffacilitate performance in the untrained modality,, _-1h,
fytn(z)efthere is. 11terature to support an "imitation then
‘ uii"‘ hi;comprehension (IM/COMP) traiming sequence as we]] ‘:
| d h?as a comprehension then 1mitat1on (COMP/IM)
htraining sequence, and | ':' | e\j_,;; |
hzy(d) 'simultaneous presentatton of ]earning 1tems may

resu]t in greater general1zat10n and greater short '

”,iterm retention than sequential presenfation



Lo
CHAPTER 111

 RATIONALE

v The Iiterature suggests that language program sequences should
~'be validated (Connel et al 1977 Cuvo and Riva 1980 Guess et a]
: 1978a Ruder,‘1978) and one way to va]idate these sequences is throughd,_
| posttfve or negat1ve va11dation (wh1te and Gagne, 1974) A sequence f{
_has been posxt1ve1y va11dated 1f students move: more qu1ckly through |

“that partlcular sequence of sk11ls ‘than the reverse sequence A-

X
Yot

sequence has been nega¢1ve1y validated if students learn a particu]ar ' : '

; sequence of sk1lls, but are not able to learn the sk1115 in the
freverse sequence (the sequence s not learned un]ess the lower 1eve1

“-;skills 1s taught before the h1gher 1eve1 ski]1)

| The present study was concerned w1th the posit1ve va11dat1on of‘é e

ftwo sequences of 1m1tation and comprehension training, and the effect',."x'”

'fof the two sequences on verba1 production Imitation comprehens1on
v}’:‘and production have been defined as fo]lows o
| a]ﬂi(l)iflmttation -f1s defined as the chi]d matching in
h't,‘sequence two or more phonemes of the st1mu1us word
ibmode]led by the teacher within five seconds of the
B iinstruction "Say ____;j};: The teacher wil] ho]d |
'hi e{j»v»*up the referent obJect at eye ]eve] during the '~}*-"
Vtéfiiiv‘i‘def1nstruct10n h o | o _ ‘e
| (Z)::Comprehension - is def1ned as the child pointing
»;?'to or. touching an obJect Iabelled by the teacher

3

o .. 432, ‘.
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w1thin f1ve seconds‘of the 1nstruction "Show Q" :
Three d1stractor items plus the stimulus 1tem wfll
- be present when the lnstruct1on is given
»(3)}'Production - is def1ned as. the ch1ld matchlng 1n
| ‘lsequence two or more phonemes of the word corres-
'Ponding to- the referent obJect within, five seconds r/'\/ o
;Aof the teacher hold1ng up the referent object and :.';';'
asking "what s that7"' |
Approx1mat1ons to correct resppnses were accepted in the 1m1tat1on

and production instruct1onal components For the purposes of th1sj?

- study, an approx1mat1on was def1ned as the verbalization of two or

more phonemes (1n order) present ln the verbal label for an obJect

' The approx1mation had- to occur within seconds of the question "What s
'rthat7" or: the teacher 's 1nstruct10n "Say (ObJECt name) "
Approx1matlons wereﬁgccepted as correct responses 1n the 1m1;
.3i.tation and production instructional components because of the age :?’}

of the children in this study Non handicapped chtldren below eight

' -"years of age . are not expected to produce all speech sounds therefore

f’it was hlghly unlikely that young retarded chlldren would produce _4
”,>ﬂ*all speech sounds necessary to 1m1tate or produce the nouns in the ;:*tﬁy

present study o i }' R . / T

The major focus of this study was a pos1tive validat1on of two

‘ “';~alternate teaching sequences 1nvolv1ng 1m1tat1on and comprehension g{A‘;<'*¥"

frtraintng One teachtng sequence involved 1mitat/on training followed

”._Eagby comprehension tratning (IM/COMP cond//jon’ ‘The alternate 1{:;_?ff
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-sequence involved comprehenswon training t:;?owed by imitation .
:training (COMP/IM condition) Those: supporting a remedial 1ogic =
‘hfwouid favor the IM/COMP sequence since expressive training (1mitation) ;

'preceded receptive training (comprehension) Guess et al. (1978b)

“On the other hand, deveiopmentai iogic would support ‘the. alternate o
.fsequence - COMP/IM 51nce comprehen51on training preceded the expressive
'training (Nietupski and Hamre Nietupski, 1979) The ambigu1ty in ':
‘ the iiterature regarding the best sequence for imitation and compre-

hen51on training prompted the present 1nvestigation of the IM/COMP e
}‘¢;vs COMP/IM sequences, | " ‘ . o :
A second concern of the present study was’ the effect of presenting"
fﬁtimitation and comprehension training sequentially (IM/COMP and/or ‘5‘,

| 1‘COMP/IM) versus\s multaneous]y (SIM) IM/COMP and COMP/IM involved

: 31_the sequencial pre entation of imitation and comprehension training

. The third condition (SIM) invo]ved 51muitaneous presentation of

R imitJtion and comprehension training Shroeder and Baer (1972)

:ePanyon and Haii (1978) and Cuvo et a] (1988) have suggested that

"'rsimu]taneous presentation resuits in better generalization and retentioni:q

| ‘gthan sequentia] presentation

A finai concern was the effect of the order of imitation ahd

'WfVincomprehens1on training on the acquisition of production probes and/ ;t

v’.'ffior the acquisition of production training items

e

The present study replicated with modifications the Ruder

:";e et ai (1977) study investigating the effects of two sequences of

-f;fimitation and comprehension training on production probes Modificaéft’i'u
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tlons made to the orwginal Ruder et al. study 1ncluded the follow1ng
) The condit1ons in the Ruder et al. study were o

| 1_ taught s1multaneously In the dlscusslon Ruder
<:et al; (1977) suggested the p0551bility that since ._y
'1mitation of one set of words was: prOCeedlng at .
ithe ‘same t1me as comprehens1on of a second set of
, words there may have been some transfer from one S
'.;'Asef to the other when lmztation and comprehension B
ud“were reversed In this 1nvestlgatlon the cond1t1ons S
'/were taught 1n a sequentlal order as well as
sf,:slmultaneous order [ o .V“4 .
:’(é) The: task in Ruder et al (1977) involved 1m1t5%10n
";;and comprehenslon tra1ning on Spanish nouns (four
ﬁ»per subject 1n each condit1on) The children in
"i,27this study were taught 1mitation and comprehension
3 ir ;ll‘_f:}of English nouns (four per subject 1n each condltion) ks
(3) The” subjects in Ruder et al. (1977 were 1 six -
.'ﬂ_:leight year old normal ch1ldren SubJects 1n thls &
'fffstudy were six two and one half - five year old

‘7;{*language deffc1ent ch1ldren

’5;t;ld)szuder et al (l977) d1d not report maintenance data '.ﬂ f7l15l1¢‘=

._1{yh,Ma1ntenance data in this study was collected uP tO
}ﬁ}{'flve weeks after a child reached criterion on'an 1tem
_'(‘5)-_ Ruder et al (1977) did not directly traln Productlon
"°13{ﬂfas the children were' able to reach crlterion on the :"m L
1:c*aproductlon probes without direct tralnlhg It was ﬁ??'



(6)

I conducted an error anaiysis on words reaching

(7)

_ anticipated that the chiidren in this study might

‘Ruder et.al. (1977) did'not%dofanVerrorzanEIYsi;: B
, on'words ‘reaching Criterion eVen though‘iessﬁthan-
perfect productiZns were accepted It was possibie N

R that one sequen resulted in more accurate

not reach criterion on a]i of the production probes
For this reason production training foi]owed
imitation and comprehen51on training on any 1tems

that the chiid faiied to acqu1re during production

probes (three consecutive correct responses on a o

probe),

s

production than the other sequence This study

criterion, 1n order to 1nvestigate this point

Ruder et ai (1977) conducted 1m1tation training |

without a. referentiai obJect present A referentiai"fj':

‘ object was inciuded in the present investigation

during imitation training since data indicated that

this was the most efficient way to teach imitation f -

(Carpenter 1976)

Ruder et ai (1977) "discouraged“ subjects from

imitating or producing words during the comprehension_f;;:'7*" o

training In this study, the subjects were not

discouraged from verbaiizing during comprehension,f:,Q;fv*"“‘

however all such verbaiizations were recorded for;,

further anaiysis {'*7_] ”-fi’l‘ ;;7‘T7 e

36."
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| The present study investigated the effect of three conditions
1nvolv1ng 1mitation and comprehension training The IM/COMP con- |
_ dition trainéd 1mitation prior to comprehension The COMP/IM 4~
R condition trained the reverse sequence Both the IM/COMP*and COMP/IM

'Tconditions 1nvolved sequential trainji ng. The third condition (SIM)

1nvolved the simultaneous training f imitation and comprehen51on

' -Five hypotheses have been formulated d each of these are discussed_

“in detail below.

HypotheSis #1 - Training comprehension before imitation i

tij~DMP/IM) w1ll result in fewer total sessions to criterion for

'"imitation and comprehen51on training and a greater savings in

_ ‘71nstructional time than training the alternate sequence

| Studies by Ruder et al (l977) Nhitehurst and Vasta (1975)
':'and whitehurst (l977) support Hypothesis #l The Hypothesis is not

,f‘ supported by Fraser et al (l963) and Fernald (l972) v‘ ; )

o Research Supporting Hypothesis #l - Hhitehurst and Vasta (l975)

ti;fand Hhitehurst (l977) concluded that the acquisition of a particular

:”',linguistic form proceeds in the sequence - comprehension then Q;f'=ij S

:l{3select1ve imitation then production (CIP Hypothesis) Hhitehurst _i_l“"
ﬂ;*(l977) found that non handicapped preschoolers achieved production
.}ion normal and reversed order direct and indirect objects only after
iy }comprehension training occurred R ‘v,} “: f_'”'[ i;.‘ , ,!
k_i:i[ It is interesting to note that although the Hhitehurst (l977)
;{gstudy was ta§en as support of a CIP Hypothesis, the study did not

.,._w



hinclude imitation training as it is defined in the present research
’_Initial training for the children in’ the whitehurst (1977) study was
a modelling procedure The children were shown pictures of direct-

Vindirect ObJeCt relationships and ‘the experimenter modelled a

- 38.

verbal response to the picture ~ The verbal response either described o

':vthe relationship accurately (e g. '"The tiger shows the dog to- the o
| bear"), or modelled an 1ncorrect response to the picture (e g. "The
dftiger shows the bear to the dog") !Children were not allowed to .;

; )imitate during the modelling procedure During production trialsvv _.

‘:'the experimenter asked the child to tell him/her about the picture
‘Production was later described by Whitehurst as "elicited 1mitation ",

r.)The results of this study indicated that children made correct |

".responses during production probes when the experimenter modelled

‘ 'an accurate description of the picture Children did not model e T

y;inaccurate description&tof the pictures unless prior comprehension ;"
_‘training on. reversed direct indirect obJect relationships was
Avadministered | :(i‘ ) . | “' | i'(h o )_ et
Although the study by whitehurst (1977) is taken as support for
;;the training sequence COMP/IM there are problems with the study ‘
)' (l) modelling and not imitation training preceded
comprehension,:;;jﬁ{f":‘i‘ SRR i‘_
(2) comprehen51on was not trained without prior R
: ji‘*f Qimodelling trials, }f 5?a[" AR \Mf", ‘_ =
.*i'(d)vfthe children did mowggdirectly from modelling

'rfpto accurate production when the direct indirect

ISequence

'8

v.,,obJect relationship was modelled in the appropriate :(?i;';yﬁ'
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Ruder’ (1977) would also support the COMP/IM condition and N

igrlier study with non- handicapped preschoolers o

;Ruder et al (197f ‘Yyatitraining in one instructional'procedure”
(imitation or- com;‘ &facilitated subsequent training in thei
':other inst{ :":'EV He’(the second instructional procedure |
':igrequired}ferv f . A _terion than the first) Both imitation

R and comprehe E ' i nngere;reQUiredibefore criterion=was met'g.i

; ':on,production : Ruder et al (1977) modified conclusionsA

and Hhitehurst (1977

j-training sequence

_‘frommthe'previ dy (Ruder et al (1974)) Ruder et al (l977)

j interferred with the acquisition of subsequent comprehen51on

In conclusion ‘R“-er et al (l977) Nhitehurst and Vasta (1975),

support Hypothesis #l and the COMP/IM "

L v
bl

Conflicting Literature : Fraser et al (1963) found that

’fnon handicapped preschoolers tested on imitation comprehension and ;ﬂl-”

'tj}production of lO different grammatical relationships made more

**fgresponses in comprehension than in production A developmental logic f;;,il'f

"','f[;qorrect responses in imitation than in comprehension and more correctlfgu__;

~"-":f-_would suggest that if this sequence is the normal developmental

';~fsequence “the optimal training sequence would presumably be imitation,?}pfftffj

;:5lﬁfﬂthen comprehension then production (IM/COMP) A remedial logic would fej#,f]-~

' ”~7psupPort this seQuence since the expressive mode (imitation) is : ffﬂi}"'""

i;ftrained before the receptive mode

. o



40,
Fernaid (1972) chaiienged the results of the Fraser et ai (1953)“[ .

study on the basis of a. scoring bias Anaiy515 of the data by
]
: Fernaid without the scoring bibs resuited in no. significant difference

| ibétween the comprehension and production tasks Fernaid (1972) did .
2 f\\ , /./

: not however, chaiienge the finding that imitation performance exceeded

o comprehension performance For this reason the Fernaid (1972)

Vrepiication of the Fraser et ai ( %63) study is judged to be in

‘,s?'agreement with that study on the suderior performance during the d' )

. :ﬁimitation test when compared with performance during the comprehension; : B

4 ).
'{test If this 1nterpretation is accurate then both studies wouid

” ;»support the IM/COMP condition rather than the COMP/IM condition

’i1ireievant to Hypothesis #i since' ,

Comprehension/Production Studies = The studies investigating

i

1 »comprehen51on and production (but not examining imitation) are

'a."

oy

(i) production often invoived some imitation training, ,

-

| <§ (2) imitation and production are both forms of expres-f;
sive ianguage »Z'j‘iff‘%.f“fvfff-L';r;agyﬁvg;;-v." o

PPN

‘7};Guess (1963) and Guess and Baer (1973) found that expressive ianguage']-*fgdpﬁ

'"53,(production) and receptive 1anguage (comprehension) were two sepérate e

‘t;fhprocesses Training in one modaiity did not affectyperformance

\

'Qt;in the untrained modaiity Other iiterature to date does not support';"fﬁgf:

~}7p:}th1s finding (Asher, 1972 Cuvo and[Riva, 1980; Hoidgrafer,jw-lig;(g,;?;9fligﬁ

":ﬁid197i Miller et al. 1977"Ruder

. eiier and Bucher. 19;9 Mann and Baer, 311dfkf, i

9755 Kohl et al, 1975;
/ ; |

va] 1974 Ruder et al. 1977 .
1977p winitz and Reeds, 1972) These f;p;};;j, :
S ,i;_;.ﬁ,,.l. R e

“;[:}fVasta et ai 1978 Nhitehur‘



e " | ' et e
S StUdieS found that faciiitation de occur~’<““ ';~~‘:,»=~'

(a) %from comprehension training to production performance 7§Tff1rf

(Asher, 1972 thn et ai 1978 Mann and Baer 1971

| Vasta et'al. 1978 Ninitz and Reeds, 1972). L
f!'m.production to comprehen51on performance (Keiier ‘

‘7;,_ and Bucher, 1979: Miller. et a1, 1977)’ and

(c) in?both directions (Cuvo and Riva 1980)

/ 1" The Titerature suggesting thatprior comprehension training
‘affects performance in production is taken as support for Hypothesis
"f#i and the COMP/IMTfraining sequence The iiterature suggesting
”;dtifaciiitation from production to comprehension wouid not support E
('Hypothe51s #i as it°nouid favor the IM/COMP training sequence B o

The study by Cuvo and Riva (1980) suggesting that prior*t7:>ﬁ A

}7Ait."?comprehension training affects production and vice versa wouid not

5Lsupport Hypothesis #i Aithough faciiitation occurred in both

a"c[<'directions Cuvo and Riva (1980) concluded that the best sequence in

«’4g{ﬂﬁwh1ch to teach ianguage wouid be production training foiiowed by

(3

s ?f:{comprehension training Initiai production training resulted in fff;t,*f*~

"*7'training seQuence 7-;vﬂ ?j l}nffr f”f:frf‘ﬁ“i "g‘f)#';'/*&'“'

""falmost perfect transfer to comprehension without specific tra@hing 1n
‘ffgfcomprehension The transfer from cdﬁbrehension go production was not

'ﬁffneariy as dramatic Cuvo and Riva (1980) wouid support an IM/COMP

E-Z8

3

H7'51Tta number of studies present evidence to the contrary i? ‘[;gﬁ-»7ﬁ‘5i7efcfi

_.._‘G‘v

I" summary, there is Titerature to support Hypothesis #, hoéi:er,”ef‘-
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ﬂypothesis #2. This hypothesis has been divided into two }, "

- section5~-- A and B. Both sections deal with production performance

ﬂypothesis #2A - Criterion will be reached on production probes

noniy after both imitation and comprehension training have occurred

Studies with normai adults (Asher, 1972 winitiz and Reeds, 1972)
| _found that comprehension training aione was sufficient to bring
»about verbal production In contrast‘ Ruder et ai (1974 1977)
ifound that both comprehension and imitation training were necessary
.before verbal production occurred consistentiy Ruder et al. (1974)
~ hypothesized that the results obtained by. Asher (1972) and winitz and
“Reeds (1972) may have been affected by covert and/or overt imitation ]
during comprehension training In both Ruder et al studies, the 1
‘ children were specificaiiy 1nstructed not to imitate during compre- i»‘,
'7hension training This did not rule out the possibiiity of covert
_imitation during comprehension training | -

Ruder et al. (1974) and Ruder‘et'ai (1977) would support
Hypothesis #2A. Asher (1972) and winitz and Reeds (1972) wouid not

support this hypothesis , : 0

gypothesis t?B - Training comprehension before imitation :
Vj_cmp/w) will result in: - . LY

jA) a greater percentage of production probes reaching ‘t

. criterion and»

- (2) . a greater percentagggof words trained in production

\ggaching criterion within five sessions than the

itgrnate sequence (IN/COMP) P o L§.'
B Ruder et al. (1977) found that prior comprehensionutraining ;
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A

: comprehension training component If this occurred imitation_

(COMP/IM sequence) resulted in eariier acquisition of production

probes (often after the first session in imitation) when compared

* with training in the alternate sequence (IM/COMP) In _addition,

prior comprehension training (COMP/IM) resuited in more stable

performance on production probes than the alternate sequence

> (IM/COMP) These resuits would support Hypothesis #28

Asher (1972) and winitz and Reeds (1972) would aiso support
prothesis #28 Both studies found that’ non handicapped coiiege -
students acquired production after training 1n comprehension (i e.
imitation training was not required) The resuits of these studies
wouid predict that the chiidren in the present research couid reach A

criterion on production probes in the COMP/IM condition during the -

training wouid ot be necessary }1 . -i";',"l“i, e .

In conciusion Ruder et ai (19R4) and Ruder’et'ai' (1977) L
support Hypothesis #2A and 2B.. Asher (1972) and winitz and Reeds =
(1972) lend support for Hypothesis #28 but not #ZA - o

Hypothesis #3 The order of imitation and comprehegsion training

irn/conp conp/m S0f SIM) will not affect follow-up results. Three -

studies couid be found that examined production/comprehension and \“

| reported foiiow-up data (Cuvo and Riva 1980 Cuvo et al. 1980 and

Miiler et al. 1977) Studies examining comprehension and imitation

training did not report foilow-up data R o ,' - S

© 4
Cuvo and Riva (1980) and Miller et ai (1977) both reported

foilow-up data after one week and after four weeks Both studies o

E reported 2 high Tevel of maintenance over the four weeks (the exact
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ievei of performance was not specified) regardless of whether produc- -
tion _was trained with comprehen51on probes or comprehension was
' trained with production probes. ‘ 4 | |
| Cuvo et al. (1980) found that subjects scored higher on
' retention tests conducted immediateiy foiiowing trainhng when
items were trained simuitaneous@y Vs sequentiaiiy A third condition
which combined simultaneous and sequentiai presentation aisooresuited‘
: fuin superior performance on the retention tests when compared with the'
" sequentiai presentation The authors suggested the possibility that gi
f;the simuitaneous and combined conditions couid resuit in superior
,performance on iong term foiiow-up (after i and 4 weeks), therefore
, this study wouid not support Hypothesis #3 , '
| In conciusion Cuvo and Riva (1980) and Miiier et al. (1977) _ e
support Hypothesis #3 Cuvo et al (1980) wouid favor increased .
maintenance for the SIM condition therefore this study wouid not
support Hypothesjs #3 | B L |
' _ypothesis #4 SimuitaneousApresentation of imitation and

comprehens1on training (SIM) wiii resuit in increased generaiization

1p_rformance (higher percent correct responses) than sequentiai

"'p_esentation of imitation and comprehension (IM/COMP and COMP/IM)

"‘~@ Two of the studies reviewed found that simuitaneous presentation:a'

tation. Shroeder and Baer (1972) reported no significant difference
'in triais to criterion when one item was trained simuitaneousiy with

'_aanother item vs sequentialiy Shroeder and Baer (1972) did find

s
L4
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| .
S : .
'better generaiization to untrained probes with simu]taneous presentation
of teaching trials Panyon and La]] (1978) taught two tasks simui-
taneousiy and sequentiaiiy They aiso found no Significant difference ‘
in triais to criterion but superior generalization to untrained probes ;.
' for the 51mu1taneous presentation of tasks. |
The present study examined generaiization to an obJect with
different stimu]us dlmensions than the originai obJect used in :
! training, generalization to a different setting, and generaiiZation
-~ toa different teacher It Was hypothesized that the SIM condition
| wouﬁd result in a greater percentage of trained items showing
‘generaiization to a different obJect setting, and teacher,;than ‘
'the IN/COMP. and COMP/TH conditions | el ': -
Shoreder and Baer (1972) and Panyon and Ha]l (1978) were ﬁi,;é
,conSidered to support Hypothesis #4 No conflictihg’research couid
Lbe found /'» B S o | o

B ﬁxpothesis 5. Comprehension training preceding imitation Lo

5,:training (COMP/IM) will resuit in a smalier percentage of articu]ation ‘f

: errors (determined through error anaiysis) for criterion words in’ 8
‘imitation G R i w
o Asher (1972) Mann and Baer (1971) Winitz and Reeds (1972)

j’and Vasta et al (1978) found that prior comprehension training resuited

."1in more accurate imitation of words Nheh the subjects were given

“prior comprehension training on some verbal items, they exhibited -
o 'more accurate imitation of these items than matched probe items that .

}did not receive prior comprehension training It_was-hypothesized }'”

S
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hthat the chi]dren in the present study wouid have fewer articulation |
'errors on criterion words in imitation if comprehension training -
| :'preceded imitation training (COMP/IM) rather;thanzfoiiowed imitation
"training (1M/comp). B T A o
| “In conciusion Asher (1972) Vasta et ai (iQ?B)_and Hinitz‘and |
“Reeds (1972) support HypotheSis #5 V ’“ ’, | mi' ‘ |
L §y___ﬂy : This study investigated the effects of three conditionSf’A
~4invoiving imitation and comprehension training.” Two conditions ' \ |
’ 'r(IM/COMP and COMP/IM) involved sequentiai training and one: condition ;i
| : n(SIM) involved simu]taneous training The resuits of the present : '
'mistudy have been summarized and discussed in terms of five hypotheses

This chapter provided 4 discussion of supporting and contradictory -

v‘literature reiating to the five hypotheses

Ny
v
7



CHAPTER IV
METHOD o

Subject

' Six deve]opmenta]]y de]ayed ch11dren between the ages of three
and ffve served as subgects Demograph1c data for these ch11dren

T appears in Table 1 Five of the children had Down s Syndrome and . o

Insert Tab]e 1 about here

'—---—-------‘q--——p--—--—-—-—-—_-

| - the sixth chi]d was diagnosed as Feta] Alcoho] Syndrome . Three -
iof the . ch11dren resided at- home w1th the1r natural parents, wh11e
»’the remainlng three resided 1n an 1nst1tution and/or foster home ‘
-,setting The average age of the ch11dren was 3 years 10 months -
at the beginning of the1r 1nvo]vement 1n the study - |
A]l of the chi]dren 1n this study attended an early educat1on

:4”;program at Mayf1e1d E]ementary School 1n Edmonton five ha]f-days

aper week during the school term Ch11dren attending this program 'Qf' yjj:d, '

",‘,i"worked on ski]]s 1n the deve]opmental areas of se1f he]p, cogn1t1on,t¥f~ s

| '“:tmotor, soc1a1izat1on, and language In the area of language a11

fchildren 1n this study had learned to 1m1tate gestures, sounds, and;\f'
‘,;a minimum of two wOrds in 1nd1vidua1 1anguage sessfons (Kysela, ;n‘ ‘
:t{i'H111yard McDonald and Ah]sten Taylor 1980) In addition to the ‘
u*above ski]ls the chi]dren had been taught to sit quiet]y at a tab]e ft
or desk and attend to an "attendfng signal” (Becker Engelmann and
CMemsaws). T
, r_'v'47’1‘ . _
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" Fora description of the pretest used

'-study, refer to Appendix A

9.
i, Chiidren were, seiected for this study if they demonstrated
f'the following characteristics ;1-;
" (a) chrono]ogicai age did not exceed 51x years,};, N
k'(b) ythey attended to a teacher ina1:1 setting,
E _‘,(c) they imitated 3 minimum of two words, R
Kd) 5given a four choice discrimination task they

"vwouid point to or touch a minimum of two dif—v "7 ' -
"g ferent obJects on instruction "Show ':"; o ' ////

| (e) they did not spontaneousiy produce nouns at

v'schooi ; N '-: \\g;; ;._: | t}etf}: o :.‘}*;
to seiegtdtheysubjeCts for this .

o Setting *’,f £ B ,:' ”‘," Ry ”71; :_'»,,-f'--i‘f

Individuai ianguage sessions were conducted in an area enciosed

~ on three sides by a waii and room dividers The fourth side which

: - faced away from the other chiidren in the room,vremained open S0,

"fithat sessions cou]d be monitored for inter-observer reiiabiiity

”ffchecks Dimensions of the area were approximateiy i 3m by 1 3m R
The chiid sat on. an aduit size straight back chair facing .“ if{igs;“”

*fdfteacher The teacher sat on a chiid SiZe chair directiy opposiésh '} |

'jafthe chiid so that both the teacher and the chiid were on approximateiy

:'fthe same EYe levei Primary reinforcers (raisons, smai] pieces of it

,“;'Cookie Juice) and data sheets were iocated on a smaii tabie to the :"” L

,l;teacher s right ObJeCtS used during training were kept in the -*»
1] teacher s iap prior to a triai and in a box out of the chiid's sight

".when not in use
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During imitation and production training, the teacher removed

‘an object from her lap.and-beld—+t*beside her face at the child‘

eye level during a trial Following a trial the ObJECt was returned ::,:

'to her lap During comprehension training, the four obJects used

o

,H'during a trlal were arranged on a stimulus board constructed for
'ethe purpose of thls study The dimensions of the stimulus board
’?were 3l cm by 79 cm. Pieces of wooden dowelling were glued to the
: surface of the board to make four 20 m x 20 cm squares approxi::tely .

| :5 cm apart The stimulus board kept the obgects equi distant from

i S

' 'each other and prevented the obJects fr0m rolling Following a o

thrial the teacher removed all four obJects,_shuffled them on her

“?l,ifteacher were conducted ln the language program area as described

=

:ilap and returned them to the stimulus board in a different position |
t aThe teachers were requested to change the position of the items on,; a
- }a random basis for each comprehension trial - " i |
| Teachers recorded session duration using a conventional stop- ~'vr.

',_; Generalization tests with\a different object and a different

'fabove Generalization to a different setting was tested at the } L

!-‘;;?front of the classroom in the "free play" area 7f§/f7fxlf ;ff;g:?~?mlljtjfi

Sy

‘~‘g'_Procedure 1;[7'

Experimental Cbnditions There were three experimental condi_ ;-:" S

| ~7;tions in thl? StUdy (See Table 2) The first two conditions fi ,gf,:fib
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Table 2° - L Ny

,ExpErfmentaI Conditfons '

Condition 1 -4 nouns (2 word palrs)

IMITATION COMPREHEN},S_ION h--> PRODUCTION* |

MWord Pair 41 [  Word Pair g1

word Pair #1.. } |
o word Pair #2 - word Pair f2

.word Pair #2

;Condition 2‘- 4 nouns (2 word pairS) ;' :

COMPREHENSION : > IMITATION \;PRODUCTION*

Word Péff.#l o L word Pair #T

Word Pair #1 : | v | -
- Word Pair #2 __]. o Word Pa1r #2.

word Pair #2, |

<

' [—4—~—Séqﬁentialv' — .vx f jt_ . o .. -

Condition 3 - 4 nouns (2 word pairs) , . BESIRTI
IMITATION PO COMPREHENQ\ON PRODUCTION*
Hord Pair #1 -~.>word Pair: LB — '__'-_’_—;wohd“_’ba'fr’#f‘-

-~

COMPREHENSION IMIWION PRODUCTION* e

' fmulféhebusgfvﬂ_"

_iord Pair #z——--> Word Pafr #2 f;j’_‘_'f;7word Pair #2'-{,;f;ﬂ'_-:_.»ﬂ_,;“‘}":

*Production was taught on]y 1f the Child did not L TR
. reach- criterion on- the word pair during production o
Probes 1:: H S e N



iijwords were taught in the order of

- N :
-.‘,represented a different sequence of imitation and comprehension
”training The third condition investigated the. effects of training
imitation and comprehension simuitaneousiy instead of sequentiaiiy
3 as in condition i -and- condition 2. Each\of the conditions‘are,
fdescribed in detaii below. o S L

" .

o

Imitation[ComprehenSion (QM/COMP) - In this condition, four

words (nouns) were taught in the\order of:
(1) imitation with a referentiai object present
foiiowed by | | ‘

”i2) comprehenSion training on the same four words

. Production training on- the same four words foiiowed comprehension o

B ‘ training in this sequence if the chiid did not teach criterion on'

the words during production probes The teacher conducted a

jfproduction probe by hoiding up first one and then the ‘other object

‘“ﬂff,'being trained in imitation or comprehension and asking "Nhat s that?"h\ff,ipf

Comprehensiq‘/Imitation jCOMP/IM) - In this condition four

| (i) comprehension foiiowed by e
”‘-; 1(2); imitation training with a referentiai obJect
' ‘*ifpresent on the same four words Bt

.-in this sequence production training foiiowed imitation tfaining

o if the chiid did not reach criterion on the production probes

| Simuitaneous (SIM) ‘-In this condition imitation training and

V*fcomprehension training were conducted simuitaneousiy rather than

,'_fsequentiaiiy as in conditions i and 2 The chiid began working oo

':_simuitaneousiy on two words in imitation and two different words in

T



6} o RN os3

comprehension As soon as the chiid reached criterion in imitation

for one word pair he/she began working on the same two words in .

h comprehension then production (if necessary) Likewise when the
'5 chiid reached*criterion in comprehension for the other word pair,
he/she began working on the same two words in imitation then .
production (if necessary) The author decided that it. Was. not
possib]e to work on aiSingie word pair simuitaneousiy in 1mitation |
and comprehension for the foiiowing reason Production probes were i: .
being conducted on the words being trained in both 1mitation and |
;f? comprehen51on If a chiid was simuitaneousiy working on: the same

’iti word pair in comprehension and imitation and a probe word reached

.a;{ucriterion, it wouid be difficuit to determine if: acquisition of -

éhe probe was due to the comprehension training, the imitation
training, or a combination of the both The author decided to train
imitation and comprehension components 51mu1taneous1y but with two 7'

different words pairs (one beginning in comprehension and one f)fjf:

8 \:-’

beginning in imitation) S 2 SR o
: esig This study empioyed a within subject design with |

I "f

.ipter-subjectxand intra subJect repiication to test the effects

"Ew.fof the three experimentai conditions In addition the effects of

B i”eQuentiai versus simuitaneous Presentation of conditions were f)fif*""

s .--------9----;-------------- --------
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N

The independent variabie in this study was the manner of intro--
nfduction of imitation and comprehension training (imitation then i B
f fjcomprehension comprehension then 1mitation imitation and compre-'{.aj
:?fhension together) The dependent variables studied when comparing
the three conditions included | B

’;(i)ih Mean sessions to criterion for imitation and .
| ‘,-comprehension training (group data) B

(2);‘ Totai sessions to criterion for imitation and
- ‘comprehenSion _} training (individual data)

p*(3) : Percentage of probe words reaching Criterion,jif’sj

-*(4))33Mean sessions to criterion fOr production Trfuii
“_flﬁ;;training,.';i?' :'.'i"f>'?f'57"ﬁ<; -_71 =

"'.(S)%ngercentage of words passing Review, .,f“

T ) iPercentage of words passing Maintenance }33{"i3 EOET

_(Z)Aafpercentage,of words generalizing to a new_g,jr;a;
;"»}Tstimuius object G : S

"‘ff;f(S)f?;Percentage of words generalizing to a 1fﬁjf‘};_frffffff;:ﬂﬂf;;f;]f}7

3Z,j,different setting,rz 5dg:gug;r_5;,;g _;_~f

"a’l" N :

| Hit’fif(giaiipercentage of words generalizing to a ,T”ff55i*ﬂhgfgf s,

;7);(10) Error anaiysis of words reaching criterionuacfjfgijji'3

- '";":ﬁff;jf ra;‘during imitation training, S

o -T'different teacher, .5f5fi-f;_f'?';- ;f“f{}aiﬂ;fft:f*1*°v*:"ﬁ

oan Total spontaneous productions and delayed,?_.ﬂhf;fj?;ifdvﬁky.f"

- ;');imitations

| Baseline Procedure Six chiidren meeting the criteria specified
{oin the pretest acted as subJects for this study and proceeded to

: i the baseiine condition Three separate baseiines were given to each

iff};chi]d (one at the beginning of eachfsﬁperimental condition)






separate list of nouns ‘was used for ‘each baseline The three base-
Tine 1ists may be found in Appendix B, N \_ - |

During the first two baselines the children were tested on
'imitation comprehenSIOn and production. of 16 one and two-
‘syllable nouns. During the Tast baseline the children were tested
on. imitation, comprehension and- production of only. 12 one and
-two- syllable nouns “Fewer nouns were tested in the last baseline
in order to shorten the baseline testing period (approximately one
“week). Decreasing the ‘number of nouns in the last baseline still
allowed the authOr to select a suffic1ent number of items to teach
and reduced the amount of t@me that the children spent in the -,
baseline procedure _ _ } |
«f§ Nouns seleeted for the baseline represented objects that were |
present in the classroom setting Objects fell into one of the ‘
-following classes: clothing items (pants, dress), utensils (knife, \
spoon);‘toys (doll teddy) teaching materiais (pencit, tape); food
-(orange,\lemon)F Items selected for the baselinesvmet the following :
criteria: | ' = ’ - | |

(1) the item was present in the classroom setting, A

(2) ~ the noun representing the item contained no more

than two syllables, o - |
"~(3)zl the obJect was small enough to fit on the stimulus
| board

¢

(4). " The object could be varied along at least two :

| stimulus dimensions for the purposes of generalization

testing



The difficulty'in selecting items for the baselines cannot
: be‘overemphasized Initially, the author attempted to analyse
each ‘word in the first list for sound characteristics (fricatives,

blends, plosives etc ) and have equal representation in the two

"i‘other Tists. For example the- word "pot" appears in the first

baseline list. This word may be analyZed,as,follows;»

-f p -.stop _ |
v . 0 - vowel : ;“ e
ot stop ‘ '

This word could be balanced in the second and third baselines with‘

words which contained two "stops" and one vowel (e g boot and tape)

Although it Was p0551ble to bal‘ance words in this fashion f('

‘the three baselines, the author was not able to accomplish this for

“all of the words in all three lists and satisfy the four criteria -

| "ispecified above In addition even if it had been possible to match
]‘vthe words in the three baselines, the author would have still had ” -

“to contend with the physical dimensions of the objects representing;

~}.;i:he nouns, @ince comprehension was trained as well as imitation
v‘and production Perhaps matching of words and objects could have
hbeen accomplished using nonsense syllables and contrived objects
';to represent these "words", however the author did not consider this

ethical given the language level of the children involved and the .
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amount of . time that the children took to learn a few functional words.;‘

. It should be mentioned that many of the nouns used in this
i:study had been u$ed by the author in a previous study (McDonald

Note 2) o A- group of\six Down s Syndrome children learned



}‘the nouns 1in imitation,dcomprehension, and production and in most -

‘cases generalized to a»different teacher ;'different-setting, and
_ maintained learned words over a minimum of 5 weeks. .

A second probiem encountered when selecting items fon the

baseiines related to a. "learning to iearn" effect By the time
the chiidren reached the third baseiine they wouid imitate most
simpie one- syi]able words. In addition, it became more difficuit
- to find obJects that they couid not identify in a four-choice

' discrimination task For these reasons words selected for the

. ast baseiine represented iess common objects In addition the

words representing the ObJectS were considered more . difficult (more
f blends, more two- syiiabie words) . | |

‘. Aii baseiides were carried out by the classroom teachers with
:'reiiabiiity checks conducted by the author. " The: three components |

‘ of the base\ines‘are described in detail below o _— o

(i) Imitation Component - The 16 nouns (12 for the iast base- $;(/1?

1ine) were presented to each child in a random order on”
three separate occasions over a five day period For each

| trial the teacher heid up the appropriate referent s

’ obJect at eye ievel and presented the instruction "Say : \,”:"
(obJect name)". A correct response was defined as a - .f‘
verbalization made by the child within five seconds of .
the teacher instruction which contained all of the :

f phonemes in\ he stimulus word in order An approximation

was defined s any verbaiization made by the child within
. & .

'
I



\
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five seconds of the teacher's instruction whichlcon-
tained at least two but not all phonemes from the ¢
stimulus word in order. For: exampie the child might
respbnd nat fori"cat"' The teachers were requested
to score ‘an approximation and write exactly what they
heard on_the data sheet beside the word - An incorrect
. response was defined as any verbaiization made by the ‘;

| chiid w1thin five seconds of the teacher s, instruction}
which did not ‘meet the above two criteria "No response“
was recorded by the teacher if the child fai]ed to

respond within five seconds of the instruction.

(2) Comprehension Component - Comprehension of the nouns was
: assessed three times over a five day period using a four-‘
choice discrimination task The referent obJects from ,’v
" the imitation component were used in the discrimination "

task ?On each triai the teacher placed four of the

A"“ ‘ objects in front of the chi]d on the stimuius board- and -

requested "Show__;;__;f; Foiiowing the child's response
Cora five second period (whichever came first), the ,
/teacher would gather up the four items, change their
order and piace them on the stimuﬂus(board This method
was repeated until ali four objects had been tested once.
The ‘teacher then selected the next set of four and con-
tinued until aii obJects had been tested once. This |
procedure was repeated on three occasions, The author

decided which objects wou}d be tested together in a group |
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-according to the foliowing criterion;
. (i) - nouns. representing obJects in the group couid
not rhyme,g | , ‘
"(ii) each object varied from the. other three objects
| along at least three of the fo]iowing dimensions- f
| size Shape, coior texture o : Q-
The teachers scored X! correct response 1f the chiid
pointed to or touched the named ObJECt an incorrect ‘
response if the chiid pOinted to an object other than the 3 4_ «1
| one. named by the teacher and ! no response" if the child 1': v i
(9 fai]ed to point to or touch an obJect B g

(3) Production Component - The nouns’ were presented to each

child in a random order on three separate occasions over a
.five day period On each trial the teacher he]d up a
referent object at eye ievel and asked the chi]d "Hhat s |
:that?"' Referent ObJeCtS used were the same as those used o

' in the imitation and comprehension components Criteria '

dfor correct responses, approximations, incorrect responses, K ‘h o

and no. responses remained unchanged from those used in the

'imitation component.

| | The order of testing of the nouns in all three components -

| .was determined ahead of time by the author and programmed on the ;[‘a

baseiine data sheets | o | | |
During the baseiine, the teachers did not provide conse—

:quences for any responses occurring within five seconds of an'

= instruction or a question - Children were socia]iy reinforced and
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.given a primary reinforcer for appropriate sitting behav1or on a
variable ratio 2 (VRZ) schedule of- reinforcement The VR2. schedule
 was marked on the baseline testing sheets for the teachers. Each
time a trial was circled on the sheet, the teacher would rein--
'force the child for appropriate 51tting at least five seconds

A
'after the 1nstruction or question for that trial had been given

\
 The order of testing of the three baseline components was : }
}randomized across children over five testing days (See Table 4)
Insert Table 4 about here }
: l ’ Noun Selection Procedure Following the completion of the |
é three components of a baseline for a particular child the author
\J compiled a list of nouns that met the following conditions
| (l) no- correct resgpnses in either the imitation or the .iti o
production components, ,f"_ | = "L
(2) no more than two instances of the same approximation'
! to the word in either the imitation or the production
~u7ff components, :' " | | e
(3) fewer than two correct responses during the compre- -
hension component p‘ o | .' ’
"1 Following the first baseline the author selected four words.h‘ »
from the list of eligible nouns which met the following conditions
| (l) the word had no more- than one phoneme in common - ' fﬂce,jr“.'

with the other words selected ’
(2) the objects representing the words selected

varied along at least three’ of the‘following1
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Table 4

'Or&erjof'BéSe]ine»PreSentation o

) Child = | Dayl ~Day2 Day3 Day4  pays

Cchitdi | rac. Pac o p “1 1ap ¢
oz | rap chr pgg S T R
nmﬁ@a-f f b&P,;,i&é' CE1 o pa1  p
_“3and4w=;,pxpi q&?f.r{b*lc&L’iq ;”h
:[”pﬁgia's',§f.  'fc;&frf‘.;5b 811 ar 'jC‘&‘eﬁﬂ,'_IC';A ‘

Child6 - | p sC.. rac cep DR R

'l‘V;f ;3C - Comprehension Base]ine  '_l '5:'
"L;‘I -.Imitation Baseline if"[":[f ;'{} ' f;2'

i ffp - Production Baseline ff 



‘dimensions';‘co]or, shape,'size‘ texture ; The'
”ﬁv-four words se]ected in this fashion were used

’for that chiid in the first experimental condition
. When pOSSib]ev the . same four: wordS‘were chosen across:

the. children (when . the words were not" eiiminated
1\

: _from ‘the- 1ist because they id not meet the conditons
specified above). j N :

The author used the same criteria to select words foiiowing the;-.'

‘ }second and third baseiines Nords seiected for conditions subse- .

.quent to the. first met these additionai two criteria
(1) the. word se]ected had no more than one phoneme in
: common with previous words selected for the chi]d
‘;(2) the objects representing the nouns varied aiong at
| least three dimensions from objects prev1ousiy , {f}'.
'i:i se]ected R o SR

Genera1 Teaching,Procedure Each chi]d participated in daiiy

Z‘;:individuai sessions of 32 trials, regardieSs of the instructionai

) ujprocedure being used (imitation comprehension or production)

*,‘§32 triai session took an average of 12 - 15 minutes to compiete

Children began the study comp1etingsone-haif of a session or. _.’."~*"

16 triais each day and progressed to a daiiy 32 trial session as

| ‘ their attention span permitted For the purposes of data ana1y51¢£yr=.- :

:a_one session was._ 32 triais (whether the triais were compieted over f‘

-,‘one ore two days)

.,



The child began an experimental condition with a pair of words

v

";selected according to the criteria previously outlined The two

twords were taught 51multaneously and were randomly alternated by :
' the teacher according to a schedule programmed on the data sheets
The data collection format used in all three components of =
vthis study - imitation comprehenSion and production ‘was modelled
'after that used by Guess et al (1976) This format was used for '
'a number of reasons., The most important reason 1nvolved an effort
:to simplify the procedures in this study for the teachers The
teachers were familiar with this format as it was used for the |
"language programs of al children who were able to imitate sound
iand two words The author deC1ded that the teachers were less '
'jllikely to make errors when carrying out the procedures in this study.‘
‘-y}if they were familiar with these procedures from previous experience

@
A second reason was. that the author has previous practice in,

'-Tf'conducting inter-observer reliability checks using this program N

';gformat It would have taken additionalltime on the part of the ;1‘
tauthor andithe teachers if the author was required to conduct the v
il"inter-observer checks USlng the Behavior Analysis System (described |
f ;,in the Reliability section) on an unfamiliar procedure A final |
.:;‘reason was: that this procedure taught items simultaneously rather :
‘]fﬁ than sequentially and there is literature to suggest that items taught- i]x
: simultaneously result in better generalization than items taught -

: i seriaily (Panyon and Hall 1978 Shroeder and Baer 1972)
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Sessions continued on the word pair untii one of the fo]iowing |
occurred | l |
(T) ‘the child obtained 80% or more over a 32 trial ;
session; f | “ R
n (2)] the chde obtained 12 correct responses in a
7 L row during a session, | |
';/(3) the child exceeded ]0 sessions on a word pair |
hl_ ina particu]ar instructionai procedure |
The first two criteria are con51stent with the Functiona] Speech and’ .}
Language Training Program for the Severeiy Handicapped (Guess et ai
1976) The Tast criterion was added after a chde exceeded 10 j
sessions on a word pair in imitation and stopped responding I v
_ the event of #T 2 -or. 3 the teacher began working on the second
pair of words and proceeded as for the first pair | B ' |
C After sessions were completed on the four words in an instruc-}
tional procedure the child began on the next instructional procedure
in the sequence with the same four words This was continued untiT
the four words had been trained in imitation comprehension and
production (sequence woqu depend on the experimental condition)
This procedure was repeated for each of the three experimentai _
%tonditions The SIM condition was sTightiy different in that the
two instructional procedures (imitation and comprehension) were
carried out simuitaneously rather than sequentialiy This condition
:;i stilT resulted in the four words being taught in imitation compre-'
hension and production FEer

Correct responses were socially re&%forced with precise feed- :;,_
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baCR'("Good saying'______;f or "Good showing _____#_j) and a
primary reinforcer was- de]ivered on a continuous scheduie of rein-
forcement unti] the chi]d scored over 508 correct during a session
" The day after the chiid scored over 50% the schedu]e of reinforce-
‘ment was changed to a variabie ratio 2 (VR 2) scheduie of reinforce— j
r‘ment The child remained on ‘the VR 2 schedu]e untii the next set
“j of words were introduced or the chi]d began to respond at less than
.55v50% accuracy Nhen one or. the, other occurred the chiid was f |
returned to a continuous schedule untii “the 50% criterion was met
This procedure of adjusting the scheduie of reinforcement aiiowed
the teacher to give primary reinforcers on a continuous schedu]e
when the- chi]d was making reiative]y few correct responses and
"consequent]y not receiving much reinforcement The shift after 50%"
_correct was intended to increase persistent responding and decrease '
‘the probability of satiation as the chi]d made more correct |
B responses " The shift from continuous to VR 2 schedule of rein- -
'forcement aiso made the two unreinforced probe items more difficuit .
’.to discriminate e | |

Ly PR

Incorrect responses and instances of no response were followedff

"d.pby "No" and a correction procedure (Guess et ai 1976) Data was

'3firecorded on a triai by-triai basis and is described separately for }

"f;A?each instructional procedure in the next section

‘ffi: The sessions were conducted by teachers and instructiona]

'b'fgassistants empioyed by the Edmonton Public Schooi Board fﬁar?lfiif“ e

) ‘?reporting purposes both teachers and deveiopmental assistants have

o been referred to as "teachers"' SubJects 1 2 and 3 received ail /lfffjjh:"

R
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| of their sessions from the teacher and developmental assistant in‘
;Classroom l Subjects 4 and 5 received sessions from the teacher
'~and developmental assistant in Classroom 1 and Classroom 2 “Thig
uwas necessary since these two children ‘were in an afternoon class

_in whiéh the teacher and developmental assistant were alternated

'every second week SubJect 6 received all sessions from the teacher -
and developmental assistant in Classroom 3. Reliability checks were ‘

‘Jcarried out by the author on at least lo% of all sessionS\conducted ‘l’

"by both teachers and developmental assistants

Instructional Procedures The three 1nstructional procedures/
' used in this study are described 1n detail below |

Imitation Training,- During imitation training, the teacher

disecured the child's attention (Kysela et al. l980),held up the 71

iappropriate referent obJect at ‘eye level and gave the instruction .‘

'“Say (object name)“ The teacher scored an imitation trial as either

3{hfcorrect approximation, incorrect or: no response

(l) Correct response - The teacher scored a response as f

'~i}correct when the child verbally matched each phoneme "hft.?vf» .

' 5fﬁlin the stimulus word in the sequence modelled by t?;}i?i%?ihfl:

'°5ateacher (e g "ball" for'"ball") within five seconds ;“:Q:lfqif’i

%f,*fof the teacher s model or after the child has scored
Sl o Az
#~}5l0 consistent although not necessarily consecutive

'fl5approxima ons for that particular word For example,_akﬁfjﬁ*;

‘;tafter the child had responded to the stimulus word
' i*ﬁf’"cat" with the approximation “ca" on 10 different

3 V;occasio\s the teacher scored a correct response when



jthe chiid responded "ca" for ncate on subsequent

x-rtriais. Correct responses as defined above were

"socia]iy reinforced on a continuous scheduie

,("Good saying obJect name") Primary reinforcers

were. deiivered on a continuous or variabie ratio -

'“scheduie according to the criteria previous]y

- ,described

(z»)‘

'Approximation - an approximation was scored if the N

'”chi]d verbaily matched some. (at ieast two) but not

o aii of the phonemes from the stimuius word in order 2

.

'within five seconds of the teacher s model »Inei'

,addition to scoring (A) the teacher aiso recorded

"‘aii of the phonemes in the order heard beside the

| fappropriate word on the data sheet This procedure'

lpj'enabied the teacher to determine when the chiid had.§/¥ o

>f'fmade 10 consistent approximations to a particuiar ifi;r;;~ X

= -}word (see #1) The teacher never accepted the same‘f;ffx)

":~¥h§capproximation for more than one stimuius word

o

1;ijpproximations were treated as either correct or in-f.fa 1*]

'c:fcorrect reSponses by the teachers An approximation

i.ifgwas treated as a correct response if it met the ;:: ‘”"‘:'{ 5

'tt'icriteria stated in #i An approximation was treated

o as an incorrect response if it met the criteria stated
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(3) Incorrect response - The teacher scored an incorrect
""'response # _ ‘ | ;V P
) (a) If. the student made any verbalization not
f'meeting the requirements of 1 or #2 within
| © o five seconds of the teacher s model o
r'f "(b).tif the student made an approximatfon as. ::m\%fi - '.,h \i\
o ::defined 1n #2 that was not judged as ;'_‘ ’ V
~_acceptab1e by ‘the- teacher An approxi-be
?djﬁf | :f"hmation was judged as unacceptable 1f
| ?d.‘The child had * not yet made 10 consistent
' '1if}approx1matfons to the word the chfld had |
_ﬁeesponded previously wfth a more accurate cer%.‘i dh:?h7"_f
,approximation (e g the responsg "mi" for ct;;:p“;;v;-%.tif‘
v"‘vhljgaif; mi]k“ would be deemed unacceptab1e 1f i
I ffthe chiid responded "mil" for "m11k" on a.’
;‘ 1;h3{;hprevious trial) the child Wesponded with
'vifffan approximation to the stimuld@ wdrd that

= 'ch}:jfhad begn accepted as a correct respgnse for

_ another\stimulus word e e B
(4) No response{NSThe teacher scored "no response" 1f the .;nf?hfld'
child did not verbalize withfn five seconds of the
teacher s mode1

If the student made & °°rr°Ct VESDonse to the stimulus word i::g;ifi'

’:hilor respOnded with an approximation that met with the neqtﬂt't-'éme'"lsf-'_'::'‘:é"‘vf-”f."i S

?tsof #1 the teacher reinforced the chfld with precise feedback and cifxc«'f"M”

c"‘. .
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. . _ . o \1\ ) _ ’
delivered a primary‘reinforcér if the schedule indicated that ‘one

‘shouid be'deiivered The teacher then scored the tria] on’ the data _
sheet' _ After recording the tria] the teacher proceededuwith

the next tria] o o

" If the student made an inoorrect response -as defined in #3

or faiied to resporid within five seconds of the mode] the-teacher;
'"said “No" and a correction procedure fo]lowed In this case, the o
‘teacher repeated the trial giving the child a second opportunity
to hear the model and-make;a response The teacher scored the .
_correction procedure in the same manner as. the trial and con-
':tingencies specified in-#l - #4 were also-in effect for the cor-‘
1rection-procedure If the chi]d made an incorrect response or no
:Aresponse during the correction procedure, the teacher terminated

.the trial by recording the data and began the next trial in the -

E sequence A flowchart of the imitation procedure may be found in
. . . : WY

e

. Appendix C ' '
| Comprehension Training, The format to train comprehension
' iwas similar to that used by Guess\et\\ (1976) in:Step 2 of theirl ”

“program The children were asked to. point to one stimulus item

with three distractor items present Items were piaced 5 cm apart
'r;on ‘the stimulus board in front of the chiid Since the child wash

) working on a pair of. words that randomly alternated throughout

| : fthe session one of the three distractor items for ‘each child wasp:
2 .~the other object in the pair ‘The remaining two distractor items .;

were a random assortment of items that had not yet been worked on.



ﬂ:The particuiar distractor items used were changed each day.

During comprehension training, the teacher set four objects 1in

"comprehension response was scored as correct (+),

~5.24front of the chiid and gave the instruction "Show " A

no response (NR)

(1)

. obJect that corresponded to the object named by the o

Correct reSponse - A correct comprehension response

was defined as. the chiid pointing to or touching an

teacher within five seconds of the instruction "Show

T

(@) 1r

o 'u' S
.
——

incorrect response - An incorrect comprehension

tresponse was scored when the student pointed to or

htouched any object other than the one named by the

’teacher within five seconds of the teacher s instruc~ ‘

' tion

“ (3)

No response - A "no response" was scored when the chiid
N R

faiied to make . a pointing or touching response

If the chiid made a correct response as defined above the

teacher socialiy reinforced the chiid with precise _feedback,

deiivered a primary reinforcer if the scheduie indicated that offe ‘

n.

, incorrect (=), or

- shouid be deiivered and scored a correct response on the data sheet.

When a student made an incorrect response or faiied to respond

' within five seconds of the instruction the teacher said "No" and

v

- A, correction proceduhe foliowed In this case the teacher said

"This is the (obﬂect name)" and pointed to the correct object

~<The’ teacher then repeated the inlE?uction “Show S ,If.the

-

’



child responded correctly on the correction procedure the teacher

maintained the same contingencies present for a correct response

“during the trial.. If the student responded incorrectly or failed

. ~to respond within five seconds of the instruction the teacher

terminated ‘the trial by recording the data, then proceeded with the
next trial. (See_Appendix,D for:a flowchart of thevcomprehension,
procedure}.

Production Training'-"The format used to train production

| was simiiar to that used by Guess et al. (1976) in Step 1 of

'»their program - During production training, the teacher heid up’

’:"the appropriate referentiai obJect at eye ievel and asked the

Tmations were the same as those Specified for imitation training

. question "What's that?" A production response was scored as_

T
either correct (+), approximation (A), incorrect (-), or no

response (NR) The definitions for these responses were the same

V‘as those provided for the corresponding imitative responses #i 4
~ on pp67-@except that the production responses foiiowed the .
| question "Hhat s that?" rather than the instruction "Say '.

i Contingencies for correct responses and acceptable approxi-

©

If the student made‘an incorrect response or faiied to respond

| within five seconds of tpe question the teacher said “No" and a
' correction procedure followed. In this case, the teacher said ;.
| "That's a " then repeated the question "Hhat [ that?" ‘The

_correction procedure was consequated and scored in the same way as the

trial.. If the child made an incorrect or no response foiiowing the

\‘correction procedure the teacher terminated the triai by recording

72..

A

Oy
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data and then proceeded with the next triai (Sée'appendix D
for a flowchart of the procedure) |

A chiid received training in the production instructionai
'procedure oniy if the word pairs faiied to meet criterion on the
production probes.described below. |

Production probe triais The teacher conducted a production

'probe on- each of the words being taught during the Course of each
- imitation and comprehension session The two probe words were
| iinserted on the data sheet between trtals 8 and 9 and between‘
triaTs 29 and 30 During a probe triai the teacher heid up the
appropriate object and said "what s that?" ' The chiid S response T

o was recorded as correct, approximation, incorrect or "no response"

: ‘session

,using the same criteria previously specified for the production |
'component Responses made. during a3 probe were not consequated by
the teacher The teacher simply recorded the data for the produc-,g@
tion probe trial and proceeded with the next teaching triai The

'order of presentation of the production probes was changed each

Production probes were not carried out during training in the
production instructionai procedure Production probes were con-
ducted during the imitation and c7mprehension procedures in order -
to determine the folTowing: A o s
(a) wouid ‘the child respond to the produqtion probes |
prior to any direct training on production,.
(b) would the chiid reach criterion on a production
g probf more quickly when imitation was trained

before comprehension. or the reverse?



Criterion on a production probe was defined as 3 consecutive
\ correct responses (or three consistent consecutive approximations)

on a probe item over 3 days As was previous]y mentioned the’

production procedure was taught oniy if the child did not reach

,criterion on the. production probes In a situation where a chiid
reached criterion on one production probe but not on the second '
member of the pair, the author decided to work on both items in |
i'f the. production component until criterion was reached or for five
sessions (whicMever came first) |
: Review s o o =
Review | < , G 5

Each time two items reached criterion in any instructiona]
.procedure (imitation comprehension or production)‘ the two items :
. were tested once at the beginning of the next five sessions
. Scoring criteria remained unchanged from those used during sessions
fAfter the items were tested five times on Review, they were‘placed n';h
“on Maintenance | ' TR .
Maintenance jt~af | ‘

Items placed on Maintenance Were tested once a week for five

'_weeks Scoring criteria ‘were the same as those in effect during o

sessions and Review

| Generaiization o ‘_ PRI sn

Items reaching criterion were tested for generalization to a
| new setting, to a new teacher, and to a differenﬁ’stimuius object

; :representing the same noun ‘ - ‘ -'_ --‘»'];'- ’ /;

-”.k k Generalization o a new setting After a child reached

,criterion on a word pair during sessions the teacher tested these f‘ o } |

‘ words with the instructionai procedure in which they had reached

-
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'criterion in a different setting on three separate occasions.

Generaiization tests were conducted in an open play area of the

‘. ciassroom in the presence of other children Since primary rein-

‘. forcers were only. administeredkin 1:1 ianguage se551ons in the
1anguage area, correct responses (the particular responses that
,had reached criterion during se551ons) were sociaiiy reinforced

but no primary reinforcers were deiivered A word was considered

'v‘to have generaiized to a new setting if the chiid scored a

L ' :

-correct response on at least two of the three checks . f

Generaiization to a new object After a chiid had reached

- »criterion on a word pair during sessions,}the teacher tested these

m.words with the instructionai procedure in which they had reached -

f,criterion using objects that varied aiong at iﬁhst three dimensionS'i

3 from the originai obJects used during training Three separate R

A '

o checks were compieted in the ianguage training area Since these hg:

"echecks were conducted in the usua] ianguage setting, primary

reinforcers as well’ as . sociai reinforcers were deiivered for correct“

' responses A word was considered to have generalized if the chiid %

p responded correctiy on a minimum of two of the three checks §§;§ {“
Generaiization to a_new. teacher After a chiid had reached

criterion on a word pair during sessions this ~author tested the

- word' pair in the ianguage area using the instructiona] procedure on

which they had\reached criterion on three separate occasions.‘f
Primary reinforcers and socia] praise followed correct responses
A word was considered to have generaiized if the child responded

correctiy on at 1east two of the three checks

vl . . . S o 'A' . L o P
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L _pgntaneous Productions and Delayed Imitations

As was previously mentioned there was an element of compre-v

*hension training in the imitation component since imitation

'training was. conducted with the referent object present There was-

also the possibility of imitation training taking place in the =

_(comprehension component if the chiid imitated the words modelTed by L
‘the teacher in the instruction "Show . Nhen the teacher

a.reinforced the pointing response, she might also be reinforcing the '

‘-this problem by discouraging subJects from imitating words during o
.comprehension training Discouraging imitation was not seen as |
~desirable with these children since they were just beginning to
f‘verbalize and any effort to stop verbalizations would have been
.;inappropriate For this reason the children were allowed to ‘
-'iilverbalize during comprehension training, however it was decided to |

‘7keep track of these verbalizations to see if their presence was" |

. related to the outcome of the study

' Two types of verbalizations were recorded during comprehension

‘ itraining - Spontaneous productions and delayed imitations Each ts

- f”fdescribed below

§pgntaneous Productions A spontaneous production was recorded

if the child labelled one of the two objects being trained in com- 2
'-prehension anytime during the. 32 trial session In order to be f;
A:}‘uSCOPed as a _Egggggggg~ production the response could not occur .'v,-

sooner than lO seconds after the teacher had named\the object

;l fA spontaneous production is defined as two or more phonemes (in

;order) contained in the label of either of the words being°taught-v"

i

:imitative response without intending Ruder et al (l977) eliminated ) .



that is emitted at least 10 ~seconds after the teacher had modeiied
the Tabel for. that particular word. |

Deiayed 1mitations A deiayed imitatiom was recorded if the

chiid iabeiied an obJect (with two or more phonemes in order) within

10 seconds after the teacher had named that object during a compre~

hension triai The deiayed imitations were easy to discriminate from o

" the spontaneous productions because they usuaiiy occurred as the
ﬂ‘chiid touched the appropriate obJect ‘ |

Spontaneous productions and deiayed imitations were not con-‘

:asequated by the teacher The teacher simpiy recorded exactiy what ',f_

:»she heard on. the data sheet next to the appropriate comprehension L

a.triai Next to this she recorded an "SP" if the response was‘c"

f ‘;-f“considened a spontaneous production and a "DI" if the response was

'fcconsidered a deiayed imitation

>7'1 f,‘Error Anaiysis

An error anaiysis was compieted on aii verbaiizations reaching

i ’criterion on imitation or production Since apprOximations to

?vwords were being accepted as correct responses, there was a possi-,

*;”biiity that one condition may have resulted in better approximations
o (more phonemes matched for each iabei) than the other conditions

"i,_ In order to determine if one condition resulted in better approxi~

j’mations each word reaching criterion in imitation and production

: 7~'was assessed in order to determine if the utterance contained

(i) Omissions ~ An omission was scored for each

phoneme that was missing from a verbaiization P 'i]v?t

"‘:
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. that reached cr1terion ‘ For example, tf the
: chiId reached criterion on "ba]l“ with the
. ‘approximation “ba" he/she was scored for an
| omission on.this word |
S (2) 'Substitutions -A substitution was scored each
o time a phoneme 1n a word was replaced by another_
..-phoneme For examp1e the child might reach
'dcriterion on the word "cookid" wfth the approx-
A’lmation "dookie" | o s s
(3):ﬁAdd1tions - An addition was scored each time an" .
't'~{tkextra phoneme not modetled by the teacher was )
‘difadded to the ch11d s verbal response foéieh
'"“r”pexample the child might reach criterion on the »d”'

word "soap" with the approximation "sdoap

LI

Re11ab111ty checks were comp]eted on both ch11d responses

,‘fiihhand teacher 1nstructiona1 behavior using the Behavioral Ana1ysis .
fi[vdsystbm (H111yard Kysela and Davis, thdﬂ) The Behavior Ana1ysis

I h?System could be used by an tndependent observér to score antecedent

s

qhg_:h-instructional events (gaining the child s attention type of
'Z.prompt given), child response (correct, 1ncorrect approximation,., |

ld’c_ no resp se), and consequent events (social 9'0158 CO"S"mmab1e

“»preinforcer, negative feedback)
}" nReliability checks were conducted by the author on 10% of a]]
U:L;sessions (IM/COMP - 12% COMP/IM -, 8 3% SIM - 10%) 0f the 23

xf're11ab111ty checks admfnistered 11 were conducted during

Cox!

::ﬁimitation training, 11 during comprehension training and one f.*ési‘”

78.
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1 R |
during. prodUction training s A'.‘, .

| During a reliability check, the author sat to one side of the
language area and recorded events on the data sheet as they ’

’ occurred The reliability check continued untit l0 complete trials

'ci had occurred Following completion of the session the author '7

compared her data on- child responses to, the teacher s data on child
:'responses Reliability coefficients were computed using the S

'.ﬂ,formula- | ,e; . - f::1 o *.'f",' ff E .

_greements AR .’ ;gff i 'k.;loo;'

agreements plus disagreements

Reliability on child response data averaged 9l% The disagree- g

"“fv‘:ments occurred when a child was beginning to make approximations

Tito a word during imitation training The teachers were pro-f-'

"fff;cedurally correct 94% of the trials on which reliability ChECkS

‘:-T”kwere taken (IM/COMP - 93% conp/xn -.97z sxn - %21). All of the xg*a'»=-=

s errors occurred during the consequent events Occasionally, the
3 fdteachers would fail to provide descriptive feedback or fail. t5

:f v:conduct a correction procedure following an error.,*”"'

,v.gpsa. o

On lo% of reliability checks conducted by the author, a second

| ‘observer simultaneously conducted a second reliability check on

the same session The second obser:?r

;ithe session area so that she ﬁfﬁ%unableﬁio ob“"

ehfdata sheet The second observer had been trained to use the B. A S ‘;f'ff» >

jat ohﬁthe other side of

/
13

ve the author s -i'tf}i‘

. ,but was not familiar with the children in this study
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Reliability between the author and the second observer was ;‘ e
‘--calculated as above. ﬂ"" . ". B 'g L :i e
Reliability between the author and the independent observer

'fwas an average of 87% Disagreements between the author and inde--" '

bﬂp.pendent observer occurred most frequently in the ”child response" L

:'T;section The discrepancy may have been due to the unfamiliarity

4gfof the independent observer with the children in this study




CHAPTER V

L

. RESULTS

: The results of this study have been summarized in accordance
'“_with the five hypotheses outlined previously Theefirst section t

'ﬂdiscusses conditions that were not completed The second: section

“\'5fsummarizes the baseline results The. final section summarizes the

\‘“fkresults of this study as they relate to each of the five hypotheses

, ';Conditions Not. cOmpleted

Six children participated in this study an average of ll

15 (4 months - l8 months) Sessions for Sl S3 S4 and 56
‘j§:fwere conducted over two school terms (l978/79 1979/80) All of

,fj.:sS's sessions were conducted during the 1979/80 school term The;s:lal,

! ”;;lengthy experimental condition for most of the children and the

*?flflate start of S5 resulted in the failure of four of the children

"fffto complete all three experimental conditions Table 5 summarizesj;iﬁfff
"3if7the conditions completed by each of the childreﬂ over the course of
'if:‘this study ‘ ;f; ,:‘g.~p,;..»»f-‘-*' | | | 5

| Three of the children (S3 54 and SS) were unable to complete
l,7lall three conditions by the summer of l980 It was not possible to
?7l]continue sessions in the fall of 1980 as all three children were |
"ngmoving to a new prognpm 56 was eliminated from the study dfter

‘t‘_she completed the first experimental c0ndition She began to produce

,“_,\\

- T*ﬁ‘ﬁiyfef'fi'?llQmﬁjt";;Blij47;;;;g;;;lee?w:g;;:mggex;;fmi";;me



Table 5

Conditions Completed

 child

Coos
Cos

o o
“1d;:;sén;do;:3.f;@3‘;v-i

ﬂfrn/bonb

'*-f;f*CQ&?/:H

"”ﬁ;ij;n_;;f

_ _froconplxnf’;
s 7ﬂf],conP/IMﬁf;?

:Condff{onSfin-prdoricompfetéd'

< IM/coMP

’ ﬂ}}v: ;'*' :

coMp/tH
}f“[oIM)ConéF-*'
”"ﬁ;;f{}COMP/IM
B
-dsIM* : ﬁ5fiof

| '”GIM,Q :f_ ;
:fi;COMP/IM

‘ZCOMP/IM* |
__I"/COMP* \\a;,‘.

SIH*

-51u/coup*

Imitation/Comprehension Condition

ComPrehension/Imitation Condition ’;”;“ ;

Simultaneous Condition

’-5r?” oj?ditions not completed by the child

‘82.



'teachers could not baseline sufficient one and two - syllable

R

: nouns spontaneously following the Christmas break in l979 and the .

:_words for subsequent conditions

Summer break between the two schoég terms occured on two
<

' 5‘occasions between conditions (Si andt§2) and on three occasions

f;if_within an. experimental condition (S3 S4 and 56) A summary of

-

:;ifaoseline Results

utime spent in this study by individual children may be found in ~in fﬁ--vf
_=Table 6 | | IR ;

ISESZ two for S3 S4 and SS one for 55) Children~scored the
;;ghighest percent correct in comprehension (x " 433), the next
;:in imitation (x = 29%),and the lowest gercent correct in production
’;(x = 12%) This trend was observed for ll/l3 baselines administered

The baseline results are summarized in Figure l Thefresults?;f;7iil'

ii‘are presented in the order in which each child received the conditions

5EjThirteen separate baselines were administered (three for Sl and.‘ ‘

......

R
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“Child -

‘:Conditfon 7f"
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Time Spent 1n the Stu¢y

S

BN
T

il

Months S
In Study¢fﬁ

. .

S

Q‘nfﬁrota1

Ale]i f
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~(Summer Break)
=-~,.c0MP/rM
. SIH

.

'“6 monthShfh{ ,:-4’

‘KT" 5 monthsfj_lf{'

s2
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. :SIM , '
0 (Summer Break)
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&
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SN
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;5\-f"
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S5

. e
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* 2 months .
2 monthsv o

REYAN

4 mohthshj
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o S6

*COMP/IM-

T B R
7 months 7 months

. sIM

.

. IM/COMP
T COMP/IM

Imitation/Comprehension Condition
Comprehension/lmitation Condition .
Simu]taneous Condftion fé

Summer break: occuxred within the condition

-

e

..
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.Experimentai Results f fiy e f-._f b ,“T:if;;wﬁ

N N BRI e & FEI v ) . ~ oA
Lo . ! A . N .

A

_ypothesis #i -‘Trainingvcomprehension before 1mitation

@_MP/IM) wiil result in fewer mean sessions to criterion :

*<~_‘
1

for imitation and comprehenswon training and greater savingsf‘

in instructionai time than training the aiternate sequence '

({M/COMP) '. ) 1-]‘f‘ ae;-**ﬁfhf77f}??*‘*Sffiffita 3‘!“

The sessions to criterion data has been summarized on three_'j

‘P, .

(i) ‘mean’ se551ons to criterion (group data) g.;L;érgJH .
(2) totai se551ons to criterion (indiViduaI data), and bgix

(3) totai sessions to criterion for 1ndividuai word

/ﬁ-_ . e . ’v . _Vié.;.

pairs 1n each condition _ vij e ”z‘ :

L]
s ENe - N . r .
T - » : S, » . - ie” o .
Lo oM il 3 - B . . . e . . T
- - RN e : . * R

Indiv1dua1 word data for each chiid may be found in Appendix D

(1) Mean Se551ons to Criterion (Group Data)'} Mean Sess!ons R

BN

“'-.to criterion data for each of the three conditions may be found :

-f in Figure 2, Total sessions to criterion for each condition were ~

_;‘_____-___-______-__________

. computed by adding together the sessions to criterion for
,Aiimitation training and the sessions to criterion for comprehenSion

.‘training ~The mean was computed by dividing the total sessions

"fto criterion for each condition by the number of chiidren re- Iivhvf":

' ﬁceiving the condition The sessions to criterion for production

']Ttraining in each condition were not inc]uded in the totais for

Pl

.

. two reasons



'11_;xev

TSNS Stmultaneous Condition.

's
s

fi{;g’;;;a;!f-
“,ujsf.;; ¢“,_;~s
' ]_4 L

.:,,!;: ‘. Nx4 _: _.: ,.

87,

N=4

IM/COMP - Imitation/Comprehensi
_‘COMP/IH - Comprehension/lmitati

v SHEIZr‘ Mean sessions to crit

~pf subjects included
top of the bar o

'?-;In/con?;;’,

on Condfﬁié; lfg - -s :ss‘s.s;‘

SIM v‘.jconazru*

on Condition fVN'

erion for. each condition | The number .

in each condition is 1nd1cated at the



‘ ke criterion. A comparison f the IM/COMP conditton with the

' '_3;fother two conditions reveaied that COMP/IM required an average

| fhff in imitation and comprehension in a particuiar condition

i(fi production was not aiways taught ‘ | \
(i) - production training was discontinued if the ::};didi ? fi;fi=l¢@_f
| chiid did not reach criterion on\the two word ' ;'”?:-l”}j§d7"gi“
pairs withim fiveressions h-"i}'i:} { ',;-‘ fij; v‘;éﬁliv ‘27 ﬁ
The IM/COMP condition quired th; fewest mean sessions.fo‘r . R

’i7gof 50% more sessions to criterion and SIM required an average ﬁ'rf ft;ﬁflii
':»;;>of 80% more sessions to criterion than the IM/COMP condition e A

Children did not aiways reach criterion pn both word pairs o

'i‘g'Two of the chiidren (Si and 56) faiied to teach criterion in

:”"*fi;imitation and comprehension on one of the two word pairs taught

o 7
~in the COMP/IM condition Three of the chiidren (52 S3 and

i“ffs4) faiied to reach criterion 1n imitation and comprehension on

"'fone of the two word pairs taught in the SIM condition Ih‘}-f‘

i-“contrast aii chiidrenireceiving the IM/COMP condition reached |

"5fcriterion on both word pairs in both imitation and comprehension

o . eIf the chiidren had been aiiowEd to continue sessions on a word

| '->‘pair untii criterion was reached in both imitation and compre-

‘} ihension the mean sessions to criterion for the COMP/IM and SIM
‘conditions wouid have been even greater than is evidenced in 7’f

el el ol ; R : T . v . Y



:'rc}mean sessions to criterion chiidren in the COMP/IM condition

v

SeSSions were discontinued on a word pair during imitation

- or comprehenSion training if L »i
(i) the chiid exceeded iO se551ons on. the word pair o
Ee I > ) A .

o in either imitation or comprehension

l

(2) the' hiid failed to make a correct response or an'/_
) acceptabie approx1mation to a word after five
‘T-Q consecutive sessions in 1mitation training,r.ci'”'

In summary, chiidren 1n the IM/COMP condition required fewest ;7;_{

”,gerequired the next highest mean sessions to criterion and :,'3'“
“fidchiidren in the SIM condition required the greatest mean"’
f-sessions to criterion 2 JECAR T

;‘,5(5) gessions to Criterion (individuai Data) An examination

| ”'4‘~of the seSSions to criterion data for individuai cbiidren ksee “'“ e

J'fhfFigure 3) reveaied that the total sessions to criterion;#or

L e e - - oo - - - s - - - .-

Insert. Figure'3 about here

. -------i—--------g--v---------‘- R

ﬂSi S3 S4 and SS decrease w1th subseguent conditions Comparisons o

R ’Of the IM/COMP condition with either the COMP/IM condition and/or d.f}""

i ,.:the SIM condition was possibie fbr Si 5& S3 and SS Three of

the four chiidren (32 53 and SS) repiicated the. group data resuits

”", in that the IM/COMP condition required fewer totai sessions to

”'lzcriterion for imitation and comprehe"5f0" training than the other :f:

S two conditions The SIM and COMP/IM conditions required an ;;j

i”average of 83% (range 50% - 100%) mbre sessions than the IM/COMP

T
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NG oL : '\

‘ ';'condition for s2, 33 and ss T o
In summary, three of the four chiidren receiv1hg the IM/COMP

condition required fewesx‘ totai sessions to criterion in the

4

: ’ijM/COMP condition when compared to either one or both of the .
'1;;g-remaining t&o conditions (COMP/IM and SIM) ff »"‘hi'z:, ".;:ﬂ!

R A

(3) Sessions to Criteribn for Individuai UOrd Pairs Data u“

: f"' \on individua1 word pairs was examined in order to determine if .f

ddfﬂf;there was a difference in triais to criterion fora particuiar
"f;hfword pair if imitation was trained before or after comprehensionA
?7‘ﬁ§~¥Up to this point the data was combined for both word pairs ;
taught | ,‘ “ - \ RN =
s Data was examined separateiy for word pairs taught with
'iiillfimitation training preceding comprehension training (IM/COMP) _
with comprehension training preced{hg 1mitation training (COMP/IM) o
! The SIM condition was aiso 1nc1uded in this 1evei of anaiysis ‘
-:?vaithough imitation and comprehension were trained simuitaneously N
Gl”r in this condition with two different word pairs one word pair R
17fﬂd%began with imitation training and the second word pair began with
';ipcomprehension training It was possibie to separate the sess10na ;m
"tgfto criterion tor the wcrd pair taught with imitation training fhgf“d’
;ff_.fpreceding comprehension training from the word pair taught with :
'f~comprehension training preceding imitation training isee Figure 4) ~:

Insert Figure 4 about here ;;f_iff"
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oL e 'te.ss.:.:
’ Three of the four chiidren receiving the SIM condition ( .
i:f‘SZ and 54) required fewer totai sessions to criterion for word
- :?pairs taught with imitation preceding comprehension (IM/COMP) _
‘;f'ftraining than word pairs taught in the a]ternate sequence (COMPYIM)
‘In order to examine the‘effect of the order of imitation and
. "ti'.‘comprehension training on *individu% word pairs more cioseiy, |
vf,;v_ndata was combined for the three conditions (IM/COMP COMP/IM and
» : rSIM) Figure 5 presents the data on individuai word pairs that

r B
3 were taught with.imitation training preceding comprehension training.:_

 Insert Figure 5 about here -

ﬁdﬁfff;word pairs ’n[baiﬁfthe;in7cowpfgnd;anfhondftiongeuérejinciuaéd;;;o;_“'
| The chiidren reached criterion in imitation and comprehension

.,“fion 92% (11/12) of the word pairs taught with imitation training

'fipreceding comprehen51on training They required an average of Q.S
=T~?imitation sessions and T 5 comprehension sessions Four of thee
"V:df chiidren (Si 52 S4 and SS) required fewer sessions to criterion
in the second instructionai procedure than in the first~f0r aTT |
word pairs taught in the IM/COMP sequence | E | lvﬂif
Figure 6 compares sessions to criterion for imitation and ;{vid”;i
| i *{; G
| Insert Figure 6 about here .

: comprehension training when comprehension was trained prior to
imitation‘ This occurred in the COMP/IM and SIM conditions :
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"°-} The children reached Criterion in imitation and comprehension »
' on 7L$ (10/14) of the word pairs taught with comprehension training :"?j

preceding imitation trainings They required an average offli"

one chiid (SS) required fewer sessions to criterion_in the second
instructional procedure than 1n the first for a]f_word pairs _‘W"‘d“'“”
S taught 1n the COMP/IM sequence _5;A:u f[fiffif};;ifFilhfti‘;,;;,

e In summary, there was a greater percentage of word.;airs /

reaching criterion 1n both imitation and comprehension fraining N
when imitation training preceded comprehension training. dn addition
ft there appeared to beAa greater savings in sessions to criteridm

fbr the ;econd instructionai procedure than the first when

R

imitation training preceded comprehension training. _fg;grﬂf;;;f”jent" o
| A sensitizing QUotient (Ruder. 1978) was computed in order to Lflile“fx

' determine

‘“3f;$;?(a) If there was an interdependence between imitation

| and comprehension training (training in one i
v.yaqcinstructionai procedure affected pert%rmance in | e :

e "_t’he other) : and ‘, g ‘. ‘
'“ffiflfd(oiuiif one training sequence as opposed to the aiter-wliig}:if*f'
w:'~ih;nate sequence was optimai for the acquisition of p ‘thfi;eiasffayff

| o .both behaViOP‘S w “ A o | S
The ratio of mean sessions to criterion for imitation trained after;t;fe;fgf

. comprehension (COMP/IM) to mean sesi}ons to criterion for imitation5f:tf o
Iia* trained first (IM/COMP) was 3 9 4 5 This yielded a sensitizing w

quotient of 87 According to Ruder (1978) this wouid indicate

° »
2 e
¢ o

o >

S >




some effect&of initiai comprehension training on subsequent

imitation training The ratio of mean sessions to criterion for |
j-\fncomprehension trained after imitation (IM/COMP) to mean sess;ons to

. 'criterion for comprehens1on trained first’iIM/COMP) was 1 5 39

.f The resu]ting sensitizing quotient (. 38) indicated a strong -L _
effect of initia] imitation training on’ subsequent comprehension .'f."::”

oy :
‘training A comparison of the two sensitizing quotients indicated '

&
interdependence between imitation and comprehension performance
. and the direction of that interdependence favored training 1mitation

_ before comprehension : L -,j S

H;;,j Section Summary Group data indicated that the L%/COMP .
'condition required fgwest mean sessions to criterion the COMP/IM
condition required greater mean’ sessions to criterion and the
"-.SIM condition requ1red the greatest mean sessions to criterion
",Individual data for 3/4 chi]dren for which a comparison was C
g 'possible supported the conclusion that th@ IM/COMP condition required
"wthe fewest mean sessions to criterion when compared with the other
two conditions. ' - |
| :, An analysis of sessions to criterion data for individuai word

pairs indicated that a greater percentage of word pairs reached cri- .

B 3 o

aterion in both imitation and comprehension when 1mitation training

_preceded comprehension training In ddition a greater percen-
‘ p

N

7'tage of word pairs taught with imitation training preceding com-
| e
-prehension training showed a reduction in sessions to criterion

. from the first instructional procedure to th& second instructionai

. 'ﬁ

-
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?‘procedure than word pairs taught in the aiternate sequence,

;,Computation of a sensitizing quotient (Ruder, 1978) supported

“ 'the conc]usion that the IM/COMP training sequence was the most

t:efficient training sequence when compared with the COMP/IM

‘fn-training sequence

A prothegs #’A - Criterion w111 be reached on a production

-/

o,

rlprobe oniy after both imitation and comprehension training have . -

= occurred f.j' ;t. 1;_“_ i_; o .3‘;:_"

A production probe was con51dered to have reached criterion

:Liif the Ch1id made a correct response (or an acceptab]e approx1- lii'jiij

:,'mation) to the probe on three consecutive occasions

', Tabie 7 summarizes the production probe data ‘; ,J:"A(

G S 0 - 0w e e b .

T Chiidren reached criterion on a tota1 of 13 production probes
For seven production probes (54%). chiidren required both imitation’.
| and comprehension training before reaching criterion Chiidren o
'reached criterion on 5 production probes (38%) after oniy imitation
‘»training, and on one production probe (8%) after on1y comprehenSion
| training, 9 IR ,/}" | | o

ﬂypothesis #ZB - Training comprehension before imitation .

<

LCOMP/IM) will result in: (1) a greater percentage of produc-

‘tion probe5~reaching criterion and’(2),-a‘greatervperCentage of
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T Table 7
T T oo |
- Production Probe Data - . = T——
A S |
o Nord, - U LA (PerCent Correct) i_' ' f‘a e
- Child Cond1tion Pair . ' ~_-Sessions . e
o T8 9 10 112 T3 T4 1ﬂ5 6 17 18 )
-~ |0 50500 50 50@0 0 o 50 S0.50 . e
|0 50 s0EQ A R T DD
.00 0 540 0 00 Q ‘ e T T T
."50 so@so 50 50/ 50

'50°0.0 0 O oso

50 50 @100@

INR 50/1 e
0. 50. RN
1",0/-50»so_f<

| 50 0 150 0" .50 5050 50 50, 50
100 50 - )
0.0 500 100 5cy@ .

00 00 00" 50.- 0

.

S8 ,"IM/COMP ]

RS

: COMP[IM;

~.s2 -+ [mM/comp

s

o Joome/TH

 0'
0.

.83 |sIM 0
0 ‘cy

N — DN et
(o) OO

~|m/comp -

R

0 0 o 0 -500 scyso R A
50500 5050 69 o

'S4 [SIM -

ocolooll

CoM/IM

S5 |coM/IM

_o ¥ o
| A 5050'@50@50 R

1
|2 0/0050000000.0

o

| J1m/comp.

B - T

6 |comp/IM

IM/COMP - Imitation/Comprehension Cond1t10n

COMP/IM - Comprehension/Imitation. Condition
SIM = Simultaneous Condition ‘ o
A Hyphen (-) indicates probe data was not recorded for a particu]ar sessiEn R R TIU
A Solid Line (/) indicates a change in instructional: procedure from 1m1tation S
" -to comprehension or comprehension to imitation, ' : e
A Circ]e 0 indicates criterion was reached on a production probe dur1ng that ' R
’ session : :




ta

| i on 8/13 (52%) of the probeswhen the training sequence was imitatijn

'f{ of five seSSions in IM/COMP 6 seSSions in COMP/IM and 5 seSSions

- production training were examined in order to determine if the COMP/IM ’

Iy '1005.j_ B

' words trained in production reaching criterion within five seSSions,

than the aiternate seguence (IM[COMP) L f ‘r.=’_  'f - t L

':“(1) Production Probe Data The chiidren reached criteron ,

on 25% of the production probes in each of three conditions

IM/COMP - 4/16 COMP/IM - 5/20 SIM - 4/16 (see Tabie 7) None i

| of the conditions resuited in a greater percentage of production .

Ve .

probes reaching criterion

I the resuits of production probes for the SIM condition in ,'_T

_ this study are examined a1114 of' he probe words reaching criterion - -f“i e

in this condition were\trained in the sequence - imitation then
A

'g _ comprehenSion If these resuits are combined with the production

probe resuits in the other two conditions, chi]dren reached CPiteT1on oia‘,°[.f>*5“

f°]10W8d by CéhprehenSion In contrast chiid en eached criteri h on L
. i ,

5/13 (38%) of the probe words when ‘the trainin sequence was ii-i/-,=?'d

comprehension foiiowed by imitation ‘: - apt;*;‘7”

Chiidren reached criterion on production probes in an average ‘aV'wT7"'" 8

in SIM It was not p055ibie to compare stabiiity of probe performance A
since the number of probe trails varied considerabiy As soon as h”;,l
- the chiid went on to a new word pair the probe words were discontinued

and repiaced by the new word pair.

(2) Production Training Data SeSSions to criterion data for fi E




">;:words reaching criterion foTTowing training (77%) The COMP/IM o

‘ f;"training (IM/COMP COMP/IM or SIM) wiTT not affect foiiow up resuits e

The SIM condition resulted 1nthe highest percent of probe j:"

f“.“i R 1 . Q
L . R ) i_,: .[./’
; uf'condition resulted in a greater percentage of.production words »T.'
;.,i sgtaught reaching criterion Production words were taught foliowing
jpff'ktimitation and comprehension training for a maximum of five sessions
'Aridif the child failed to reach criterion on a word pair during
fﬁ‘-production probes The production data is summarized in Tabie 8
»;[1hfg Insert Table'8 about here \
;['?fid A totai of.§2 words were trained during production training
_ fﬁﬁFourteen words were not trained because chderen reached criterion'yﬁ,” v
:didwon these words durin;\production probes The remaining six |
,z;f words were. not trained because : a:h l' .'” : _" ; '
f{;t. (T) the chiid faiTeg to reach ceriterion qp the word
;'[hriﬁ '-~, _7during 1mitation training ( if the chdeghad not
“1.f'3t’ '“frfh»Tearned to 1mitate the word it was extremeiy un- fdwi;\\f;_fitfi,\
;‘j[fff' :rdde{nlikely he/she woqu Tearn to Tabei the WO o
’:efg”E | ;d;”ywithin five seSSions), or. L
gfizdef":e(Z)Vfthe end of the/1979/80 schoo] term was reached S
::;;;é : .:before se551ons were compieted : ::fe% 5{. AlVT .

~ﬂicondition resulted in the next highest percent (73%) and the IM/COMP

"resuited in the Towest percent probe words rgaching criterion (57%)

\- Hypothesis #3 - The order of imdtation and comprehension

In the present study, foTTow up checks were taken once a day
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e
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"Ei_iifor Ma1ntenance (85%) " The Review and

"fanor Maintenance Ind1v1dua1

‘ﬁ;viin Append1x E

'd'fsf,jicomprehension train1ng (SIM) w111 result in increase& genera1ization

" far five days (Review) and once a weeR for f1ve weeks (Maintenance)
t'*:after a ch11d reached criter1on on a word pair Group rev1ew and

.lf}_mainfenance data are presented in F1gure 7

: .._;-_---'.--.'.__--_----.;-Q .......

There 1s 11tt1e

fﬁﬁfor Review (90%) was s]ightly’higher th4f the mean percent correct

:"‘-If.children across\cond1tions did not ind1cate thatone condit1on

'fggresulted in a hrgher mean percent correct responses 1n either Review o

h ~p d Maintenance data may- be found

ﬂypothesis #4 S1mu1taneous presentation of 1mitation and

',pkrformance (hfgher percentage correct responses) than sequentia]

"‘:'g_esentation of imitation and comprehension (IM/COMP or. COMP/IM)

> The teachers conducted generalizat1on tests for word pairs on which

"»if'Ch11dren reached criter1on Genera11zation was tested

(1) 1n a different setting, h‘i
(2) ‘with a different object and
(3) wfth a different teacher

L~

"1fference 1n mean percent correct for Rev1ew e |

coe

Insert Figure 7 about here 't?.llft ?f}iiil*jv.;rséjif"'

}';7rand Ma1ntenance among the three conditions The mean percent correct iffv"ﬁ”

1ntenance data for 1ndiv1dua1'ﬂ‘fff;f7"
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"pf~;i}:jconditions Chiidren scored an average of 80%'“

;:V;f?fifjﬁefff°‘if’fﬁ Insert Tab]e 9 about here ;fthv;;?fwfgn;}f';afﬂisﬁ_ffiﬁw"
FRTEE IR _"~-_:“"“',"frr'__"»“f'*#t'-,_f’-fr--??ﬁ e e

”average:_ii\

Lo .A';f,ré“:v 3\ ; . . B
There was iittie difference'in the mean percent correct for

v
-chiidren scored the Iowest mean percent correct in the COMP/IM

fii=écondition for ai] three types of generaiization They scored an

2N

'i7% correct in both generalization to a different

ty-

ﬂsetting and obJect when the data was average across the three\ ;“:f'

'1“;fffiization to a different teacher across the three conditions

Tab}e 9 summarizes the Percent COrrect for the three types of [*ig”.'"‘ B

u-;;---,---a_-a--s---g--_-----r

106,

T ,the three types of generaiization among the three conditions };Ihef-f“ L

r»rect for generai-’=;M:°A )

’ihfi,;c'generaiization for each individuai chiid Eﬁgh'fYPéfofvgﬁhe?éif'7in:?ﬁ -

| !“Ercompare generaiization to a different setting between the SIM
iiffdfcondition and the other two cdnditions with 51, 52, 53 and s4;
' 3'?5fA11 four chiidren attained a higher percent correct in the SIM
11’h]condition when compared with either the COMP/IM and/or the IM/CO P

"v:iconditions The mean difference between chiidren in the SIM

‘ "ikgfization wi11 be discussed separately

Genera]ization to a different setting It was p0551b1e to e

"";condition and the IM/COMP condition was 7% The mean difference

| }Hdigbetween the chiidren in the SIM condition and the CQMB/IM condition ;~f""
'iﬁlf*was 18% Both differences favoured the SIM condition

al

Generalization to a different object It was possfbie to

”‘;7compare genera]ization to a different object between the SIMr '

v

>'f,'{u;ﬁys; o e s
. R N

'ilf:fcondition and the other two conditions with SI 52 53 and S4 f'fi» i



Tab]e 9

7.

Genera1izat1on Results for Ind1v1dual Chi]dren

Type of Gehera11zat10nf;§fa; B

Setting

ObJect

| Teacher

v child:

V."Condition

% Correct

% Correct

90%

s

% Correct f

)woz e
1. - SR 83%#\"

e WCOMP/IM;.:; e

»"7$fiIM/compf?*fravﬁa“ |

pr Cof "*;1ooz,»;‘
| cowerm |

_‘:o;joozreeﬂ

,__ 242% ,f:e

s s
o] awcow

s foasmo |

ssf'i,iﬂfﬁ'COMP/iMfﬁf;v:;f;%f[?96%*;:i: Rey
e Q'oIM/CQMpf,Jr'Q DR

'.-lsg;_.;;3;=,conp/xnf*'-~..f~}¢;{

ﬁ98%',; e
g
;79%j_j1,5,1~

o|oabrm ol g2t f67z'ﬁff]fo~f;
| 83%i';’l'51575%>fﬁ;,"7455f:"

"j'gf ?ZQZoﬂffiLT%e

{71~-.Ind1cates missing data

- Simultaneous Condition

vl%?lbst_g,x




ST difference between conp/m and SIM faVored sm for sz

wd.n;percent correct generaTization/?e*pens4

B fifitraining (COMP/IM) wiTT resuit in a smaTTer percentage of articu-,ziff s
"lfgfﬂiiation errors (determined throughggrror anaTySis) for criterion fj;jv(hifﬁ'“

/1ile*(words in imitation ii”fﬁlh'ﬁiis ifﬁ(.'(;}v

ntlgfaffected by the condition in which the word,was taught It was fi :

Lt Three of the chderen (

7fﬂfpercent correct in the SIM condition The mean difference between

}t”;fother two conditions for aTT chdereT;,

and S3) attained the same percent

i';jcorrect or a higher (highest) percenttcorrect in the SIM condition
'fiiﬁThe mean difference between the SIM and IM/COMP conditions was 5%

(iaiand favored the SIM condition The mean difference between COMP/IM
~{:;and SIM favored the SIM condition for ST and 52

GeneraTization to a different teacher . It was possib]e to :"5;

fog'compare generaTization to a different teacher between the SIM

't(;ithe three chderen (52 and 53) attained the higher (highest)

-

. \v.-

In summary,,the SIM condition resu]ted in equa] or greater

when compared with the

mbut S4

Hypothesis #5 Comprehension training preceding imitation

L ;»order to determine if the type of response reaching criterion was

Criterion words during imitation training were examined in

decided not to do an error anaiysis on criterion words in production K

"}i:training as the chderen maintained the same approximations from f;

108,

'“ffi‘condition and the other two conditions with SZ S3 and S4 Two of _ ;f_,‘

| fVSIM and IM/COMP was 17% and favored the SIM condition The mean j"f?n_ﬂi;**r B




S e
imitationitolprodUCtionTtraining The error anaiysis data is
ASUmmarized;in.Tabie 10 A correct response was scored if the word

e

= reaching criterion matched the stimulus wbrd modeiied by the teacher

'tfin all respects (e g’-"purse" for "purse") The COMP/IM condition

: "f_;'-__resulted in the greatest percentage of correct <c'riterion word&"

L foiloWIng 1m1tatiop training This aiso he]d true when data from

(3l'words taught 1n the seQuence "comprehen51bn then imitation" énde;;*.sv»:-

1mitation then comprehens (nv sequence in the SIM conditiOn were

‘E

f'f;included in the caicuiations

The approx1mations reaching criterion were scored as sub_ (vn L
”"fi,h stitutions omissions, additions and combination (e g SUbStitut“vn s

,,,-/

;and omission error) A substitution was scored 1f the chi]d substituted

“3113(one phoneme for another phoneme (e g. "dat" for "cat") An omission

E 5[?1}was scored if the chiid fai]ed to imitate one of the pﬁbné%es 1n f/fj;jif,i.';fv

:fiff;a stimuius word (e g i"ai]“ for "bal]") An addition was scored SR T

‘ f,f} ;if the child added a phoneme not present in the stimuius word

.i,F(‘f' "baiiee" for "baii) A combination was scored if the chi]d made - ;{f?):}

”i'fdtwomdifferent articuiation errors on a criterion word For exampie,

' ' ; : B T

| ,’g,?fafword might contain an omission and a substitution (e g "dema“ f:""' R

"fff:i'for'iemon")



" Response

" Table'T0

W

A

' "Er%of Aﬁa1y$i§;fqufmffdfiqﬁfTraihihgv'v'F"q

CONDITION

IM[@OMP

COMP/IM

Correct -

41?7;; Alone

0%

Combined*

4%

[N

A]one
, 19%_

'Combined*
e _13%”_

‘ﬂfgini.?

 : "APprox1mat1on§f}f,f ~f‘3“

fSubstftution
'Omission
1Addit1on

S

19%_1
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0%
1 e
S
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e
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] o

o *The combined categor1es for IM/COMP and COMP/IM o
y ”-1f Cdndftions°1nd1cate data was’ 1nc1uded from the : ~-'”" o

SIM condition for word pairs taught in the j;;  }:

7t7f apprbpriate sequence

"iif.IM/COMP - Imitation/Comprehens1on Condition%

. B WD G N : . .
T e CO PR .
e Py

e :COMP/IM~- Comprehension/lmitation Conditionﬂfn

- Simu]taneous Conditlon




3 fl The SIM condition resulted in the greatest percent substitu-

tion and combination errors The IM/COMP condition resulted in the

greatest percent omission errors There were no recorded instances

' of addition errors : The data from the SIM condition was separated

:»4 for the word pair taught with imitation preceding comprehen51on and -
i then taught in the reverse sequence The data was combined with .

either the IM/COMP condition data or the COMP/IM condition data ~:'\.. -

N
(whichewer was appropriate)

-

In summary, the COMP/IM condition resuTted in a greater per-f
centage of correct responses reaching criterion in imitation when
compared with the other two conditions There appeared to be no N

(;" pattern to the type of articuiation error made as a resuit of condition;'n

Deiayed Imitatiqns and. Spontaneous Productions

Ruder et 974, 1977) had- expressed concern that aTTowing

: a chiid<t :;erbaiize during comprehenSion training couid affect the f{'
outcome of the" production probe data Teachers in the present study
: \:e:;\?equested to recordﬁaii instances of Verbalization during com-
prehension training | | |
A deiayed imitation was’ scored if the chde made a correct
| response or an acceptahie approximation to a word modeiied by the
teacher within 10 seconds of the teacher s model A spontaneous |
production was scored if the chde TabeTTed oneor the other words =

in comprehensiOn t"“m"g at least 10 se% after the teacher had f
~ named either item ("Point to the ball"). ‘ L .

a



d;‘ 1abe11ed one of the comprehens1on tra1n1ng 1tems he/she usua1]y

- N2,

o De]ayed Imitat1on - Summary data on de1ayed im1tations may be
~ found in Tab]e 1T, ‘“\<3$> |

-----——-—-~----------~-—-—-—_- .

v---—--i------—--*-—-----'--‘-ﬂ-.'—

Children in the SIM cond1t1on 1mitated dur1ng comprehens1on tra1ning
at ]east twice as often as the other two cond1t1ons |

§pontaneous Productlons.- The children never uttered spon— o

' taneous productlons dur1ng comprehans1on training If a ch11d

"'ﬂdld S0 as he/she pointed to the obJect w1th1n five seconds of the

'h‘teacher s instruct1on "Show me __%;;;;j'gvlfvif "
| §!____xldifrhé resd1t§\ofrthisestddy~supbbrtedrthe,toTTOanQF}':h:
:fhyPOtheses'ﬁ.f'dih ﬂ" n‘.f .v:: | : -'. . o f'"f ) ‘ |
: (a) Hypothesvs #3 - The order of imitation and - x>€d%?ﬂ»
| ;comprehens1on training (IM/COMP COMP/Iﬁ or
:»i ﬁ;»'5=fSIM) will not affect fo1low-un r su1ts |
"'-‘(b)f‘Hypothesis #4 -tSlmultaneous presentatlon of -
:"ﬁimitation and mprehension train1ng (SIM) R d' }:
m]nw111 resu]tndncjkfreased genera11zat1oh performance
h‘(high ercent\porrect r@%ponses than sequen-
tial presentation of imftation and comprehens1on- ‘d
IM/COMP or COMP/YM) | E
~(c) ‘Hypothesis #5 - Comprehension training preceding

'aimitation training (COMP/IM) will result in a

ismaller percentage of articulation errors (de--



o s6.

"-I//’;_ Table 11
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- Percentage of Delayed Imitatiorns to Total

'i‘b

© CHILD

“Trials in_

Comprehension Training =
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IM/COMP - Im1tat1on/Comprehen51on Cond1tion ' 7

COMP/IM - ComprehenSIOn/Imitation Cond1t10n
- Simultaneous Condition SR

SIM



(a)

- o e,

termined through error analys1s) for criterion

words 1n 1m1tation

Hypothes1s #1 - Tra1n1ng comprehens1on before_

~imitation (COMP/IM) wi1l result in<fewer mean:

sess1ons to éf]ter1on for. imitation and compre~»

' hens1on trainlng and greater savwngs 1n_ )

1nstructiona1 ‘time. than tra1n1ng the a]ternate .

b

R bsequence (IM/COMP) \}; ‘i'

Hypothes1s #2A - Criter1on will be reached on &

o vproduct1on probe only after both 1m1tat10n and

' ,comprehens1on tra1n1ng have occurred

"}limitation (COMP/IM) wm resu]t in

»Hypothes1s #28 - Tra1n1ng comprehens1on before .

f}5f(1)ff A greater percentage of production R

o probes reach1ng criter1on and

" (ii) A greater percentage of words trained

'1n production reaching criterion |
3w1thin five session%, than the a]ternate:hij o

fn_,sequence (IM/COMP)

*)The results of this study did not support the fo]]owtng hypotheses:
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CCHAPTER VI .
"_DISCUSSION |

v 7

.The principai question addressed by the present research was
':whether one sequence of 1mitation and comprehen51on training
‘i7resu1ted 1n greater instructionai savings than the aiternate sequence
A second question of concern was whether Simuitaneous presentation |
h of training items was more or 1ess effective than sequential pre- o
sentation of training 1tems Five,hypotheses_reiated to these‘two

.questions were examined
comprehension and production (if necessary) of one and two- .
& syaiiab]e nouns in one or more of the foilowing conditions
(1) imitation, then comprehen51on, then production |
(IM/COMP) " | d | B “i R
(2) comprehension then 1m1tation then production =
(conp/xw) :' "d' o ,t S
o (3) imitation and comprehension Simuitaneousiy then ‘z :
' ‘\\ production (SIM) _ '.. : ‘ e | - |
The resuits of this study indicated that the IM/COMP condition _fz”

- required fewest mean se531ons to. criterion and the "imitation then

Six moderateiy/severeiy retarded chiidren were taught imitation;iﬁ],f»:

:fcomprehen51on" sequence resuited in superior performance on produc-..'
,tion probes, the SIM condition resuited in greatest genera]ization,

o and the COMP/IM condition resuited in fewer articuiation errors on

_,__,—\.

'-t:criterion words during imitation training The foliow-up and
S | S 115 |
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R each of the flve hypotheses will be

j_/DFOdUCt10n training results 1d not favor one condition over another
In the fo]low1ng sectio

}

ft: discussed in light of the resuits of the present research This ~

e

section is fol]owed by a discu551on of theoretical 1mp11cations, |

-_ practical 1mp11cations, iimitations of the present study, and

_ P W
,suggestions for future research ,

e

Discu5510n of Hypotheses #1 - 5

ﬁypothesis 1 -fIraining comprehension before imitation (COMP/IM) '

fwiil resu]t in fewer totai sessions to criterion for imitation and

“5’comprehen51on training and greater savangs in 1nstructiona] time than : ,_";

= training the alternate sequence (IM/COMP) {;;f-""

| The resu]ts of the present study d1d not support Hypothe51s #1

v,,whitehurst (1977) and Ruder et aI (1977) examined train1ng Sequences ;el_t;;

d';involving imitation and comprehen51on training and conciuded that

ﬁ;{comprehen51on training should precede 1m1tation training The.n.t

I

‘ﬁ”present research found that the most efficient order in which to teach

l-comprehension and 1mitation was--'imitation then comprehension (IM/COMP) 2 t

_ The discrepancy in results between this study and Nhitehurst
r,(1977) Ruder et a] (1977) may have been as a result of procedura]

?fand/or popuiation differences iifi B lif?“

(1) Procedura] Differences -vwhitehurst (1977) d1d not train

jmitation : In addition trainihg was conducted 1n on]y one sequence |
(modeiling then comprehension) Finaliy, aithough whitehurst (1977)

;supported the COMP/IM training sequence the results of the normal L
"hodelling of direct indirect obJect relationships indicated



ﬁe-ivthat ‘prior c0mprehen5ion training was not necessary to produce ﬁ-““‘
.eproduction during production triais - _' : 4 | |

It is pOSSib]e that the children in the Nhitehurst (i977)

.”;study had difficuity with the reversed direct indirect object

N

fcondition Since they had to. unlearn a previousiy correct neSponse .

"‘_?before they couid respond to the reversed condition Perhaps com~-

prehenSion training may not have been necessary for production to :
lrupoccur in. the reversed condition if more modeiling triais had been ;,;5
'}given foiiowing the reversai It is difficuit to determine if

“15fiearning of the firstform of direct indirect obJect reiationship

) :(appropriate) interferred with acquisition of the second (reversed) e 5

o tSince the two were never trained in the a]ternate sequence
ifi(reversed then appropriate) | ‘1‘.y | : : :
£ Procedurai differences may aiso account for the discrepancy
:‘:between the resuits in@the present sudy and those obtained by
fdi}RUdEf et 61 (1977) Ruder et ai (1977) discouraged overt '

'f'imitation during comprehension training In the present study L

ﬁf{rimitation during comprehenSion training was not discouraged aithoughpg*w:”‘“

Ezdxteachers recorded each instance of imitation as it occurred Covertlﬁ;,a
?f?imitation during comprehenSion may have occurred during comprehension“.'?h
y;;trainfng 1n either study A second procedura1 difference invoived .
‘vjpimitation training with a referent object The present study |

hffconducted imitation training with a referent ObJeCt present Ruder

; ;et ai (1977) conducted imitation training without the referent Lg'flf:f:"' B

S-

| object being present

BT A
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Chiidren 1n the present study were taught 1m1tation with a.
E referent obJect present and were not discouraged from imitating
‘_i‘during comprehen51on training because the author wished to study

'1:the most effic1ent sequence of imitation and comprehension training

h;;under normal ianguage training conditions Under normai c1rcumstances \._7‘
rua teacher wou]d hot discourage imitation 1n a ndn 1m1tative 1f.1 | |
‘fihandicapped chi]d nor wouid he/she train 1mitation WTthOUt a referent
tiobJect being present It may be concluded from the present research

A-hthat under norma] language training conditions, 1t is more efficient

ﬂto train imitation first .::tihi fj_j:fjif _fff'lf,fij;“;jh:7fgr;;3 yh]_~h'i B

S The data on dela'\a‘imitations during comprehension training
?-did not support thetsuggestion made by Ruder et ai (1977) that
i;imitation during comprehension training may affect the outcome of
;”fthe study The chi]dren emitted twice as many deiayed imitations
itduring the SIM condition, however the SIM condition required the
ﬂfgreatest mean sessions to criterion and did not result in supérior
E:performance on production probes T;ﬁfef;" ; h«?b‘,fex;f*#?""ﬂahf"

‘fF' (2) Popuiation Differences - A second major difference between

Y

Vewas the subject popu]ation Hhitehurst (T977) conducted his study
»bwith non handicapped preschoo]ers Ruder et ai (1977) conducted
.ftheir study with non handicapped 6 - 8 year olds >' *,Q:“th B

L The chi]dren in the present study were moderately to severely‘ o
‘handicapped 3 - 5 year oids It is poss;ble that the discrepancy in
fresults was obtained because of the difference in the iinguistic V/HJ :

development of the children and not as a result of the different _‘i{ﬁu'f

el

f’this StUdy and the whitehurst (1977) and Ruder et a1 (1977) studieS jf%sdff»i*‘i



19, o
-‘pr‘oceduresl Ho]dgrafer and McReynoids (1975) found that training '
'language ruies in one moda]ity (auditory or speech) resu]ted in .
h.criterion performance in the untrained modality In ah attempt to E

s&i'”expiain the difference between their resuits and those obtained by
: c::Guess (1969) and Guess and Baer (1973) Hoidgrafer and McReynolds
////11975)‘§G§;;stea that- whether or not faciiitation occurs from the |
| trained modality to the untrained g@dafity may be a function of the -;_L"g‘“
. dd ]ingu15tic deve]opment of the subJects studied o E |
hdl The children in the present study were at a different iinguistic o
Nievei than those in the Nhitehurst (1977) and Ruder et a1 (1977) -
:h';fstudies Children were seiected for the present study only if they were Sl
'i:not generaiized imitators Baseiine resuits indicated that the sixlﬁyb
5]ﬁchildren imitated a baseiine word (either correct response or acceptabie ,“-“:J"
ifﬁ}fapproximation) on the average 1ess than 25% of the trials Language
."g}data on non handicapped indicates that normai chiidren wiii attempt
'tr;lto imitate most single words iong before 4 years of age (Capian and
thitapian, 1977) It is possible that chiidren with a generalized imitation
’if'skill wou]d reach criterion on the imitation instructiona] procedure dt:"* )
':ffmore quick]y than chiidren who were Just iearning to imitate This j;i::
‘:iwould resuit in the imitation instructionai procedure being "easier“'ﬁhx"
iii'for the genera]ized imitators when compared with the non generaiized

: iimitators '> iy | S :

. In conciusion the discrepancy in resuits between this study '\\
g;fand those supporting theo- comprehension then imitation then pro-_fl.f

'5}fduction training sequence may have been as.a result of procedurai

f”fdifferences and/or differences in the popuiation StUdfed
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: The popuiation difference may aiso expiain the discrepancy j
“f:fbetween the baseiine resuits of the present study and the resuits of -

} -i the studies by Fraser et ai (1972). and Ferna]d (1972) The studies .
o by-Fraser et al. (1972) and Fernaid‘(1972) supported the IM/COMP g

‘vrjtraining sequence however the baseiine resuits in the present

' 5*;»study indicated superior comprehension performance when compared with _—

o ilimitation performance It is possib]e that chiidren must reach a

: certain levei of géneraiized 1m1tation before comprehen51on performance
A"“‘.’; ('—— .
jﬂexceeds imitjtion performance during a test for both The chiidren

| "‘w-chosen for this study were not generaiized 1m1tators ' This may

‘».gaccount for superior performance on the compregension task, 51nce the*~J1'”

"'q;:imitation task wouid be more difficuit for a non generaiized imitatorﬁn“" |

":lfthan for a child with generaiized imitation skiils :ﬁ“;afff;fit{wx

The production/compreqension studies suggesting that production'fﬁ"tfi':

' ”Qf}ftraining shouid precede com rehenSion training are con51dered supportffff

}"}f_and Bucher 1979 Miiier et ak,

::{‘faiternate sequence did not train

'3";f;'for the resuits of the prese t study (Cuvo and Riva,_i980 Kei]er _T;ﬁif}r;

‘es supporting the

’ sequences, therefore, 1t is.

5.

"'ggdifficuit to compare these studies with the present study Asher i(s% -

">ff(i972) Koh et al. (1972) Mann and Baer (1971) Vasta ‘ot al

'\ajf; (1978) and Ninitz and Reeds (1972) trained comprehension and noted an ;5u153f

- :f increase in production performance without direct training These o

~studies may have found the reverSe to be true if they had trained
'production and probed comprehension . ’ j el ‘_. ‘
In summary, the results of the present study are in agreement

b lwith other studies that support the expressive ianguage (imitation)



.
.

: *before receptive\language (comprehen51on) strategy The.reSuTts o

=,h'did not support Hypothe51s #T

Hypothesis #ZA - Critﬂ;

}:only after both imitation and comprehension training have occurred

(

wiTT be reached ‘on production probes - o

The resuTts of the present study de not support Hypothe51s
.'r#ZA The children de not require training 1n both 1m1tation and
rfrcomprehenSion 1nstructionai procedures before criterion was reached
J,don producti probes Children reached criterion on 5/13 production
fﬁiPPObES withzzt prior comprehension training and on 1/13 probes f;‘7"
1};w1thout prior imitation training According to Ruder et aT (1977) ;ipr
"E;the discrepancy in resuits between this study and his study may be o
.expTained in terms of procedura] differences In the present study,t;{ft .

o

;fithe imitation procedure contained elements of comprehension training“i“{;ﬁ”

,f}(the referent obJect was present during training) In addition, the7f°? W

Mtfcomprehension procedure contained eTements of imitation training (the 7;j.3jﬂf"”

’llchderen were. not discouraged from imitating) If one’ views the S ISP

S

'nfprocedures in this Tight then the chiidren reaching criterion on fif;;} S

":production probes after onTy 1mitation training did experience a

‘1comprehension component The same would be true for the one child who

;.reached criterion on a production probe after only comprehension V';Q f”ffjl'i*““

_.»jt'”ai"fng S B T
| In summary, the resu]ts of the present study did not support

--Hypothesis #2 It is possibTe that the procedure used in this study
‘Taccounted for the difference in results between‘the present research

’ and that conducted by Ruder et ai (1977)
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T

Hypothe51s #ZB - Training comprehenSion before imitation

LOMP/IM) wiii resu]t fn:

(1) a greater percentage of production probes»v

»reaching criterion and

'd(é) a-greater percentage of words:trained in -~

:production reaching criterion within fivejg' f_{ :ih [EEERE

’jle,fse551ons than the alternate sequence (IM/COMP) :i'!j
The resuTts of the present study did not support Hypothe51s ;f.
:‘fii#éB Ruder et ai (1977 found superior performance on production _i. T. L
’fi;probes when comprehen51on preceded imitation training He: compared N
, “production probe data on the basis of average sessﬁons to criterionfw"
'gand stabiiity of production probe performance Aii of his subJectsv
”f;,reached criterion on a11 production probes The chiidren in the
;7present study did not reach criterion on aiT production probes
';T'They reached criterion on a greater percentage of probes when

3{ fimitation training preceded comprehension training (with both the

f l.conditions combined) There was no difference in

e
elpresent study It was not possibie to compare

,formance on, production probes The production
did not favor one condition over another.f%&l”

ossibie that procedurai and/or population differenceS'f»

" et ;5(1977) regarding production probes It is unTikeTy
Vrtthat superiority of the IM/COMP sequence on. production probes in ';"” S

criterion for production probes am0ng the three ipffxf{prt?}'“'

}V.maYQac‘ ‘or the discrepancy in results between the present study andhprcffm;f;f



;the present study can be attributed to 1mitation during comprehension

| ‘training Chiidren in this study emitted deiayed 1mitations twice as -
s .often in the SIM condition however chiidren in the SIM condition ;
.:"2.d1d not exhibit superior performance on production probes It 1sv
:.T_‘possibie that popuiation differences and not procedurai differences'?
:»kwere the cruciai factors in determining which sequence resulted in :
Ji;:;ﬁgreater performance on production probes ; o c .70;t:' | ‘
B :" In summary, the resuits of the present research did not supportv
bii“HypOthESTS #2A\ Chiidren showed better performance on: production

‘lprobes when training on the words was conducted with imitation :
'1'; preceding comprehenSion There was no difference 1n the production o
‘dﬁ;i;training data as’a resuit of condition | As with the previous two
_:ifhypotheses (1 2A) the discrepancy between the resuits obtained in
}Jifthe present study and those of Ruder et ai (1977) may have been due :Q;Qrffl
51',f to procedurai differences and/or to differences in popuiation e

ﬂypothesis #3 - The order of imitation and comprehension

training (IM/COMP conP/IM or: SIM) wﬂl not affect f°”°"'“P ‘”es‘”"s :
‘. The resuits of the present study support Hypothesis #3 _
}-ngeview and Maintenance data d1d not favor one condition over another
fie;‘These resuits are supported by Cuvo and Riva (1980) and Mi]ier Et ai
,7¥f.(1977) They are not supported by Cuvo et al (1980)

_ Tese »lfon of items The retention tests were conducted o
’”Tf5¢*<téiyﬁ,%tag"tr.1ning. Cuvo et ai (1980) suggested that simu1-~~cr
:fffftaneous presenta'f:’ might aiso resuit in increased iong term foiiow-up
:‘;ilti 4 weeks) The SIM condition in the present study did not support

- -

- 123, ©

g Cuvo et ai (1980) found increased retention foiiowing simui-l;_p‘_{‘ff'“"



}the hypotheSis made by Cuvo et aT (1980) Further research wouid be :

W

.;necessary 1n order to determine 1f the simuitaneous procedures used '

“; by Cuvo et ai (1980) woqu 1ndeed result in greater Tong- term fo]iow up o

ﬂypothe51s #4 - Simuitaneous presentation of imitation and _'"

: comprehen51on training (SIM) w111 resuTt in increased generaiization ‘f

"; p;rformance (higher percent correct responses) than sequentiai

.s”;yp_esentation of imitation and comprehenSion,(IM/COMP and COMP/IM)
l The resuits of the present study supported Hypothe51s #4 and

“‘Aprevious reievant studies (shroeder and Baer 1972 Panyon and HaTT

'”-'1978) A]though the group generalization data did not 1nd1cate much

'a.;, difference in generaiization among the three conditions, the 1nd1v1-i»5gg-»f

»EﬂyduaT chi]d data showed 1ncreased generaiization performance 1n the

'473;}'"SIM condition for obJect setting and teacher with aTT chiidren,.;,*_:a';‘“

';-but S4 The genera]ization performance of S4 may have been affected

:ﬂfffby the numerous absenses of S4 during the COMP/IM condition for *f_;j;.:f-*

'rffi_medical reasons (See Appendix C S4 data) He required fewer sessions “f.Vgsfl';

"??L;;jto criterion in the coMP/IM condition when compared with the SIM

"eigfhicondition however he spent twice as many months in the COMP/IM

"rf?}condition than in the SIM condition The additionaT time spent

::f';in the COMP/IM condition may have resu]ted in greater opportunities 1

'l‘if{for the responses Tearned during Tanguage sessions to occur outside }{7}fgfffpff

ﬁ?f,the Tanguage training session and be reinforced

The effect of the SIM condition on: genera]ization was strongest,3§}f5ﬁ?;pfi

‘7ffor generalization to setting and to teacher In these generaiization)ﬂ'f'”" |

b']?ztests, only one dimension was changed (the Tocation of the tria] or

w

Lo e .
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~v.the 1nd1vidua1 conducting the tria]),\'These changes were constant |
;?over all conditions The effect of the SIM. condition on generaiization ;
"was weakest for generalization to object In this generaiization
;test the physicai characteristics for each obJect were changed along -
" hat least two dimensions It was not possible to conciude that the |
”tn_generalization obJects for one condition were more or 1ess difficuit ‘
| y!than those ‘in. the other conditions _ The difficulty 1n equating the
i genera]ization to obJect“ tests for the three conditions may have
:resuited 1n the SIM condition show1ng 1ess of an effect on this typei

1“of generaiization

Correct responses during generalization tests 1n a different

' setting were not consequated with primary re1nforcers In contrast '

”correct genera]ization responses to a different obJect and different;f-'“

4

'teacher did resu]t in primary reinforceMent The absense of primary',

~re1nforcers in the "generalization to setting" tests did not result,‘h

in a ]ower _percent- correct when compared with the other two generai-

A
RN .

-ization gests.'

In summary, this study supported the hypothesis that the SIM

condition wouid result in better generaiization than the sequentiai

conditions E
X E ; ,
Hypothesis #5 - Comprehen51on trainingfpreceding 1m1tation :

. training (COMP/IM) will result in a smailer percentage of articulation

fimitation

“.]errors jdetermined through error analysis) for: criterion words in

-

~
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To some extent, 'the results of this study did support Hypothesis

.,#5‘ Chiidren in the COMP/IM condition had a greater percentage of .

correct criterion responses foilow1ng imitation training Thé '

COMP/IM condition did not resuit in more substitutions (Judged as

the most acceptabie error), or fewer construction errors (judged,_'

:as the 1east acceptab]e error)

Mann and Baer (1971) suggested that 1mproved articulation f'

rfoiiowing comprehen51on training may not occur with ‘non< 1m1tat1ve

‘“’chiidren Aii of the subjects in the Mann and Baer 1N study were

‘ imitative Perhaps the" resuits of this study wouid have indicated

‘:W‘stronger support for Hypothe51s #5 (i e more substitution errorsi

FV'and fewer. combination errors for words taught with prior comprehen51on

’:iytraining)if the chiidren in. this study had been generalized 1m1tators

In summary, the rfsuits of this study did support HypotheSis #5

‘to some extent There was-a greater percentage of correct responses ‘

[ reaching criterion during imitation training when the words were

»[first trained in comprehension There was no difference in the error o

.ﬁanalysis to 1ndicate a higher 1eve1 of articuiation error when"" :

N
N

comprehen51on training precedgﬂ 1m1tation training

Section Summary Thf results of this study were- discussed in }"

'terms of the five hypotheses It was suggested that discrepancies

in resu]ts obtained in’ the present study and’ those obtained by

S ffRuder et ai (1977) may have been due to procedurai and/or population,

differences In contrast with the resuits of Ruder et a1 (19775,V

.‘..the resu]ts of the present study support the "imitation then compre-

~

- o
- . v (v

S
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t.
hension"'training sequenCe' This sequence resulted in fewer

:sessions to criterion and superior perfbrmance on production probes,

' ”(the two dependent measures in the Ruder et al. (1977) study)

" The onIy dependent measure on which the COMP/IM sequence

- proved superior was in the -error ana1y51s The tOMP/IM condition

- resuIted 1n a greater percentage of correct criterion words foI]ow1ng

' 1m1tation training This would not resu]t 1n a sav1ngs in 1nstruc-
: tionaI time since approximations were accepted as correct responses
B as Iong as they were con51stent and used to label a single ObJect
The SIM condition resu]ted 1n the greatest genera11zation,

'however, in terms of overaI] 1nstruct10na1 savings, this condition

:jswas not as efficient as the IM/COMP sequence Chi]dren in the SIM

;1cond1tiqn required the greatest mean sessions to criterion and this
conditlon d1d not result in superior performance on production probes
..In addition chiidren in the SIM condition experienced difficulty in
: reaching criterion on both im1tat1on and comprehen51on for the word
'ipafrs ST o | S
| The resuIts of the present study favor the IM/COMP condition . R

| ‘as the condition resu]ting ih the greatest overaii sav1ngs in instruc-

t";l‘tional time 'k, R 1’7“i~‘1‘3”;n 5"f[;fd oy

fTheoreticaI Impiications u » o

| | . The major focus of this study was an investigation of the most

- _efficient way to teach imitation and comprehension of one and two-

‘syIIabIe nouns. This touched on at Ieast two theoretical questions
| (I) Does production (expressive Ianguage) precede compre- |

hension (receptive Ianguage) or does comprehen51on precede

- .
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production7 _ bﬁ‘ &
(2) Nhat is the best 1ogic that one might ‘usé to

sequence program content - deveiopmentai or remediai?
' Both theoretgcai issues are discussed beiow

L

: (i)j Does production (expressive ianguage) precede comprehenSion

(receptive. 1anguage) or does comprehenSion precede production7

- The question "what comes . first receptive or: expre551ve 1anguage7"
Vhas been discussed at 1ength (Bioom 1974 Chapman, ]974 Ingram 1974) '
' .and is stili far from being settied (McLean and Snyder McLean, 1978)
| A maJor probiem in settiing this question seems to be the -
Tlack of a common definition for receptive 1anguage (Bioom, 1974)
;rIt is fairly easy to determine when an, indiv1dua1 begins to express o
[himseif verbaily It is far more difficuit to determine an indiv1duai s‘h
'_receptiVe ianguage skii]s uniess you arbitrariiy decide on a response
that demonstrates receptive ianguage skills For examp]e the present g

pstudy defined receptive 1anguage (comprehen51on) in terms of 2 four-

5i31'Choice discrimination task ’raiJ ' av]fff.-\f,rf}7f’i* 'jﬁ,; Q‘h-? '

whitehurst (1977) ciaimed that individuals first iearn to attend, B
rto certain parts of words or phrases, then selectiveiy imitate those h'

“iportions he/she has attended to and finaily learns to produce the |

T:"Utterance spontaneously (CIP hypothesis) _ whitehurst (1977) empha51zedm‘, f'j

i'»that the “comprehension" in the CIP hypothesis was more than just |
. discriminatioh training as was investigated in this Study Nhitehurst
-A~(1977) identified at 1east three procedures by which comprehension

: - : 4 N i ‘ i B .
[ . o y
g @ ﬁ‘ } N N 14 . i : B
v . .
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}may develop Simple observationai iearning, observationai 1earning
Wwith responding 1n the receptive mode and observational iearning q
‘with responding in the productive mode ‘The "comprehension“ in ™
:-the CIP hypothesis refers to a discriminative ability, not a. particu—»
1ar method of acqu1ring that abi]ity “In behavioral terms, the

1nd1vidua1 may demonstrate receptive Ianguage skiils by - emitting av

B number of different responses ( iooking at an obJect when 1t is

= .
L]

1abe11ed by another pointing to an obJect on the request "Show " v] o

‘etc ) An ind1v1dua1 may not be trained on a receptive task
‘f however this does not ru1e out the possobiiity of receptive training ;-

Y 4 . ey

by another means . (e g observationai iearning w1th reSponding in the
} productive mode) | ‘ .‘»f"} | ’ | T
The resu]ts of the present study favored the expre551ve

- (imitation) then receptive (comprehenSion) training sequence ,'The._“’
fact that this sequence was the most effic1ent for training purposes
',lidoes not ru]e out the possibiiity that there was comprehension |

ff training on items before comprehension was forma]ly trained Ruder, _}Vvlf

et al. (1977) attempted to eiiminate the possibiiitylof inadvertent

” QdcomprehenSion training during imitation by training imitation without |

":gthe referent obJect present The present study did not train -
't:-imitation without the referent object therefbre there are elements
'jf}of comprehension training within the imitation training procedure | -
; n conciusion, the results of this study do not answer the f:'
h,dquestion "What comes first receptive Ianguage (comprehension) :rri**i

'7,expressive language (production)?"‘ They do;suggest, however ‘that

Y R e
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tra1n1ng shou]d proceed in the sequence-- express1ve 1anguage (1m1tat1on)
w1th a referent obJect present then recept1ve 1anguage (comprehens1on)

The theoret1ca1 debate w111 probab]y continue 1ndef1n1te1y un1ess
_».‘.(.x

"someone comes up w1th a def1n1tion of recept1ve 1anguage that wou]d

_sat1sfy everyone At th1s po1nt 1n t1me receptive 1anguage means diff-;

erent things to d1fferent people and the debate goes on.

';(2)‘ what is the best log1c that one m1ght use to sequence B

language program content - developmental or remed1a1?-

o 3 The deve]opmenta] vs remEdial 1og1c controversy is another
B theoret1ca1 issue pertinent to the present study, The results of

this study wou1d support a remed1a1 IOgic to 1anguage program f
- sequenc1ng Deve1opmenta11y, the ch11dren 1n thls study appeared
;'further advanced 1n the comprehension of nouns than 1n 1m1tat1on,

- and 1n 1m1tation than production The ch11dren made more correct '
}fresponses on the base11ne 1n comprehens1on than 1n 1m1tation and 1n ';yt
» l1mitation than product1on A developmenta] 1og1c wou]d suggest that
o normal“ language deve]opment proceeds in thfs sequence therefore : "
'hesk111s shou]d be taught 1n the sequence - comprehension fo]1owed by :
- '1mitat1on and product1on 'f*f;}ffr'*T’vfftfihi';f;; .f’;‘ SR

On the other hand rem 'ial 1ogic wou]d ﬁVor the reversed

3;sequence of 1m1tation and comprg pnsion training Remed1a1 logic

T

'f:favors express1ve 1anguage tra1n1ng prior to receptive language f;f'he _;//ffig,

, ‘ e
ootraining Guess et al. (1978b) analyzed the trials to criterion for ’
';the steps 1n their 1anguage program and found that 1t was mOre

fefficient to teach the expressive language items fjrst (e g product1on :

©d
qy
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“of nouns pr1or to comprehens10n training on the same n:uks) In" -

'fhadd1t1on the sequence production then comprehens1on g1ves the ch11d '
: more unct*ona] contro] over hls/her env1ronment more qu1ck1y \A\k R

ch' d who verba11zes can be much more effect1ve in h1s/her -

71 'é§y1ronment than a ch1Id who points, ._ : “

B In conclu51on the resuIts of thIS study favor an "1m1tation then

‘i comprehens1on" tra1n1ng sequence and support the remed1a] Iog1c to

N Tanguage program sequenc1ng prev1oust d1scussed i..'f

Pract1caI Imp11cat1ons f-?

The results of the present research suggest that Iex1ca1 1tems

o be tra1ned w1th 1m1tat1on tra1n1ng preceding comprehens1on tra1n1ng

o "‘d1d result 1

m;'Th1s sequence resuIted in. the greatest sav1ngs 1n 1nstructionaI t1me

[}

"lwhen compahed to the alternate sequence The COMP/IM tra1n1ng Sequence

a greater percentage of correct criterion words dur1ng

.’T’fimitation t a1n1ng, however, the sequence requ1red greater sessions to

"_'cr1terion and did not resuIt 1n superior performance on’ product1on probes

The SIM cond1t1on was. not as eff1c1ent as the IM/@OMP conditlon }”'

»".“on a number of meaSures (e g sessions to cr1terion product1on probe _f.{?;~

?]{ data) It is possib]e that the ch11dren would have been more successfuT
‘{'_in th1s condition 1f the same words had been trained simu]taneouslyu
lie:comprehension and 1m1tation In the present study, it was necessary .
;fiito train one word pa1r 1n 1m1tatlon and a dlfferent word pair 1n |

f :_comprehens1on thus requ1ring mastery of four words rather than two

o words The SIM condition taught 1n this fashion resuIted 1n the greatest

Vfﬁmean sess1ons to cr1ter1on In addition chiIdren taught in thls

kN particuIar condition exper1enced the most »

: 5
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CL difficulty reaching criterion in both imitation and comprehen51on

~on both word pairs Although the SIM condition resulted n the -
legreatest generalization, the difficulty the children experienced 1n -
: this: condition would not favor the use of thlS procedure as 1t was'
“rdcarried out in the present study L | |
J In summary, results of thlS study favor the training sequence-

‘imitation followed by comprehenSion rather than the alternate

\

‘ f;sequence It is possible that simultaneous presentation of nE

.. :”.‘training 1tems might be a more efficient method of teaching if

" the same items are taught in. both imitation and’ comprehen51on ThlS ;;l .

':question 1s open to further research

"fLimitations of the Study

This study had two maJor limitations

(l) length of experimental conditions and failure

”Z of all children to complete all three conditions, éffa:f5ff*di

Aif (2) difficulty with selection of training items

1

The first limitation was the length of time that children

”4fhﬁfspent in the eXDerimental condition The frequent absences of the“?7.‘

':ff ;:children resulted in gaps of five or more days between sessions

ffglt is possible that child's performance in a particular condition '

o ,:may have been affected by these absences, however the indiv1dual e

| %aword data (see Appendix D) reveals that child absences of greater [:"7w

}:f:rthan five days were fairly evenly distributed among the conditions’.fg;g

' f_iwith the exception of 54 ';}';;9,'”

The length of the experimental condition resulted in. summef»;;;--’f

'“f'f breaks occurring within conditions and between conditions ' Again,ei:f’g*:’l

RPN



.v_fnthis may have affected chiid performance 1n this study It is |
: difficuit to determine how this Timitation couid have been avoided

:The children required hospitaiization for pneumonia and re]ated

'probiems on a number of occa51ons and sessgpns were conducted

;‘when the chiidren were present at schooi Perhaps the chiidren |

'icoqu have been given more than one ianguage seSSion on the days

' 1‘on which they were present

The teaching procedure used 1n this study may have been
7“*part1y responSibTe for the Tength of the,experimentai condition
"Oienick and Pear ?1980) found that primary reinforcement of |

t*prompted triais resuited 1n more sessions to criterion when

compared with triais on thCh oniy correct responses resuited in -

g ,_primary reinforcement Chiidren in the present study were given

'7Tprimary reinforcement on prompted triais (correction proced%re)

'V~ﬁf{las wei] as, correct responses It is possibie that this resuited

T'T7j;in chiidren taking ionger to complete the experimenta] condition

The second iimitation of the present study was the difficuity

. b

N

R

“fgfwith seiection of training items It was extremeiy difficuit to ﬂ*ulﬁ«57i'

'i‘seiect nouns that were considered "functionai" for the chiid and _;l:
'iﬁi:tequate the nouns in the word poois for sound characteristics as. wei]

‘t*gias phy51cai characteristics of the referent objects ' It wouid

/

"fef_,have been simpier to compare nonsense words and assign contrived

f;';under investigation as ciose as possible to a normal Tanguage f’

g ff”referent objects The author preferred to keep the training tasks ;;;f”l“'l



""ﬁ"(Cuvo et al. 1980).
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'_ training Situation ) ’ | »
» i In summaryg there were two maJor iimitations in this study
Both may have resuited from attempts made by the author to keep
the experimenta] conditions and training procedures consistent L
v-with those used during "normai" ianguage essions The chi]dren
‘were given their Tanguage sessions in the. ame manner and on the
'_same scheduie as other chiidren in the EariyiEducation Program
:i_The procedures were intended to max1mize the probabiiity of *"
‘:'teaching functionai ianguage skilis to moderateiy/severeiy l

o

:l!:handicapped preschooiers

';}Suggestions for Future Research

The present study indicates a number of areas for future ;’

. lresearch The subgects in this study were aii presch001 retarded

"T7;handicapped individua]s at the same generai levea of ianguage };fy}"‘
‘ ”JFQabiiity In addition, the study cou]d be repiicated with a wide

-:°7variety of ianguage deficient chiidren at different ages and with

"i'different handicapping conditions to determine if one sequence is 5"*‘":4

:’fﬁ_most efficient regardiess of age or handicapping condition

The task used in this study (noun identification) couid be ;TEV;fhf

_iexpanded to inciude other lexical items (e g verbs) and more

':ii*and receptive language is dependent upon the difficulty of the task, h”}:¥i

»

Finaliy, it wouid be important to compare simuitaneous

S ;nesentation of imitation and comprehension with the same word pairs

N ’:_fhchiidren It would be interesting to repiicate the St“dy with °‘de"

'ﬁ-ficompiex utterances It is possibie that transfer between expressiveéff~:'

. M‘m

=3



1and the two sequences of 1m1tat10n and comprehension tra1n1ng :
;This procedura] change may resu1t in the same or fewer sessions |
"to criterion for 1m1tation and comprehension as we]] as greater .
- tgeneralization in the- SIM condition | o _},
o The results of the present study are seen as one sma11

: fattempt at 1anguage program sequence va]idation It 15 hoped e

S that future research will al]ow teachers to use "packaged"

.',language programs and be cpnfident that the sequenc1ng of the };
;fprogram w111 resu1t in deve]opment of functional 1anguage sk1115 h

v7“; "1th a ﬂimimum amount of instructiona] time Vu;re’“-
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| response to the question "Nhat s that?“

147,
APPENDIX A

| nsscmpnon oF THE PRETEST P T

k; ) Teachers in’ the EarTy Egucation Program were asked to identify . -

| chderen who couid imitate a minimum of two words (approx1miations

or correct responses), point td’at Ieast two different objects in a fi’-t,

four ch01ce discrimination task but de not Tabei obJects in

B . " .v

These chiidren were administered the pretest for &his study

The author asked the teachers to 1dentify five obJects for each

: child and to inciude any items representing nouns that the chi]d had

previousiy attempted to imitate

This author tested each of the chiidren on the five nouns 1n frfgf; fﬁh’;:f

imitation comprehension and production on three separate occasions

(as defined in the Method section) The order of testing of imitation,,if-ntﬂ'fff

comprehension and production was changed for each of the three
pretests The pretest was conducted 1n the same manner as the 3f1fm

Baseiine using the same definitions and scoring criteria

A chiid was se]ected for the present study if he/she demonstrated‘itf,fﬁaﬁ:

the following skiiis _ ‘ |
(T) Chiid imitated torrect response or acceptabie fgfﬁft':"“
ul"'.fiapproximation) at Teast two out of the five |
‘;?(fnouns presented on 2/3 triais,nnp:f " _::
:*11(2)5TChde pointed to at Teast two of the five

i iobjects representing the nouns on 2/3 triais,_if'

'*,f[*(3)f’Ch11a did not make a correct response or an: o

Afacceptabie approximation foilowing the question



o comprehen51on

ERLAY

"Nhat s that" for the same noun on 2/3 triais

R
T

. Chi]dren who met the above criteria were selected for this study

”fand preceded to the Baseiine condition

S] S3 and S6. made 3/5 correct responses (or aCCeptabie _‘ C

: approximations) in imitation and comprehension | SZ made 2/5

correct responses (or acceptabie approximations) in imitation and

‘3/5 correct responses in comprehension S4 and 56 made 2/5 correct j

’responses (or acceptabie approximations in both imitation and

o

Two additiona] chiidren proceeded to the Baseiine and began -

"‘the study One chiid 1eft the program prior to the compietion S

B *;of the first instructionai procedure in the IM/COMP condition

*fffg;study prior to completing the first condition as she became very

'°}ffill and stopped a]l verbal imitation after a iengthy period in

the hospital She was repiacék by SS

Four chi]dren were eliminated from this study foliowing the ?:ff_};f:'i -

*;;id Pretest as they did not meet the three criteria previously StatEd

A

i ;,and was repiaced by si The second chiid was e]iminated from the ftd_’ffff :
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- plane -
- boat .-
- . knife

. soap.

P L

« MNouns Used in the Baseline Procedure

~pants
- spoon -

.- horse .

gun’
omitt
block (3
record
.bead-
~baby: ...

f
_'towel,fjg

(1)
(2)
(3)
(3)
mitt (1)
“pot (3)
(3)
(3)
(a)
(3)
(3)

Cdoll

- comb
coring o

S pencil (
. bell -
Sootrain

 crayon’

:g}. :

" Appendix 3,,-~‘;

PN .

o List 2

boot

bus.

(

(

1
teddy g.
(

phone . (

(

hone - (
brush- - (:
(

(

(

-  ¢(i):?ftiofhingf~{w 3’;f3f"5:' |

(2) - utensils

Co3) = Toy colte
FE (4) - Teaching Material =~ ~ ,

List 3

Ll

150.

... tape (4)
- Zipper. (4)
.. ‘grapes: (5)
“flower (4)
. thread (4)
. sponge (4)
. ~dress (1) -
ooooscarf (1)
-ring - (4) -
. barret (1) -
~ruler (4)
lemon . (5)



INSTRUCTIONAL PROCEDURE FLOH CHARTS
PR ‘(mmnon comsusnsmn PRODUCTION)
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APPENDIX c L 1
IMITATION INSTRUCTIONAL FLONCHART 5

Present F1rst

.ﬂ A) Instruct1on
] B) Model ;
c) ObJeCt Present

j”f -‘i: T ;' }}%es?fff:;L;,

‘Procedure g o L

/Correct’

7 Secure N\U
_Attention

5 N . e .Neéaﬁtye; 
'Aigcxggon'. B SoCiaT,Praise'.:‘.n,- DU -} Feedback
- AEENon. wd ILPrecise Feedback - | T =

A RetriéllPrpcedure

: b_,,ni.Occasio "x. S ’ 1 a) Instruction' e
. Yesay Consumable Me=NO D) Model

e ObJect_s. =

'Consumab] e

RS _Recora‘ﬁorrec

Response

~ *,*11506131;5R+14¢5:-
iy Precise |
.| Feedback - | LL

End
- - of o
N Sess1on _.'

:"Pnesenthext‘A:;e‘ I I

- 'isN‘i zf;]'
Consumable f- |° -

I,;f11i Record Trial Re }Vf_5<ufs”f .
— tria] Responses —
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~ APPENDIX C

COMPREHENSION FLOW CHART

© 153,

-Present First

Trial

Remedial

N .

Yes,

A) Present objecq.
B) Ins. "Show _"|.

Lo

‘Attention

“{.Procedure

Secure \

Yes.

lm

‘Precise Fgedback‘

Social-Praise

- .Yes

-_§essiqn

Present.
Next Trial

" “Iprecise
Feedback

' Retrial Procedu

/
re

A) Present 0b
| 8) Ins. Show
~ | C) Physical |

. Prom

0Cla

. ~J Dispense
‘ Consumable
... }Record, Correctf. -
. Response canamenl
: ” End
No - of

» >, ‘Dispense
“Consumable

-

[Recordrial U~ |
=3 Retrial Responsele., — T



PRODUCTION INSTRUCTIONAL FLOWCHART

APPENDIX ¢

N

Present First

. Trial

| , {A) Ins. What's

154,

Secure’ |
Attention

1 | - that ?
- Secure C ) at ?
No SAttention Yes. B) Object Present
, [ - & - ‘ _ :
" Remedial | {
rocedure =

Yes

; Social Praise}

o .| | Precise Feedback

‘_iyes-“'

. ..

[ Present
mumy Next Trial

Occésio

Yes- © Consumable \g

 Dispense .
Consumable

Record Correct

Negative
{{ ck =

- Retrial Proceduré
JA) Instruction

B) Object
Present

Responses’

Social SR# !
Precise | ™~
Feedback Ignore

_ Consumble

Occasio

Record Trial | |

| Retrial Respons
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Kppendix}D

- Explanation of Individuallword Graphs

q

Ind1v1dua1 Data for S1 - Sessions in the IM/COMP cond1t1on '

began during the 1978/79 schoo] ‘term and were comp1eted by the end
‘of the term. . During 1m1tat1on tra1n1ng, the word "soap" was re-
p]aced by the word "m1tt"‘as the teachers found 1t d1ff1cu1t to
discr1m1nate ST S approx1mat1ons for the two words after four
sess1ons Th1s resu]ted in the word "soap" rep]acwng the word

"mttt" for the second word pair. No problems were encountered for

~efther word pair during comprehension tratning S] reached

criter1on on one of the word pairs during production train1ng

: S] completed the COMP/IM and SIM Cond1t1ons during the.
1979/80 school term In the COMP/IM condition the word "ring"
was dtscontinued dur1ng 1m1tation trainwng after five consecutlve .
days without a correct response or an acceptab]e approx1mation
Since Sl did not reach criterioﬁeon the word pair: "comb/ring"'

during imitation tra1n1ng, no production tra1n1ng-was given on this:“

- word pair

O

- Sl reached criterion on both word pairs in 1mitation and
comprehens1on tra1n1ng during the SIM condition - 81 may have .
reached criterion on both word pairs in production training, however o

the end of the 1979/80 school term was reached before the 1ast

| three sessions in production could be given. S] did reach criterion

on the word pair "sponge/barret“‘in production;_however,_ft turned
' ' e o
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" % Correct’

S

% Correct -

.60 §

“20]

1

Apbendix D i

S Individual Word Data

Imi

Imitation

234

e ’bl'_ock' '

40 .

tat1on/Comprehension/Product1on R
. _ Tg q Production

[WARY

187,

A

Comprehension/lmitation/Production

Prehension —Imitation . Production

0, 5

T Cen
S e et e e -

T

ls

0 comb .

R

=%

=)
‘

% Correct

% Cofrect f:i

404

20
0]

60

04
20 [
.ODJ ‘V o

Comprehensiog Im., Productjoh - |
100 '_ R

Hé We T3 45_51 B
L] purse Oring o bell |
S Simultaneous

Inttatfon Comy

o

b o e eam e LD
{ - ]_:,-.4___, v

S vemw ccoemene o
- s

5 AU
L A B

-

.ruler vlsponge Othread I:'bar'ret o

' - 12 consecutive correct responses :

| -Productfonebc  “;_ L -

6 ) 11 1213 ' ﬁ7819$?hz15aé5_“5\
‘. mi'tt'” o*soap U pants = -~ . :



fx',conditions during the 1978/79 schooi term “No probiems were |

158.

out that production training for this _Word pair had not been
.necessary since both words reached criterion during production .
probes:. ’ | | '_ _

S1 suffered a number of upper respiratory 1nfectiggs over
}the course of this study and was often absent There were five ‘ .
‘absences of more. than five days during the IM/COMP condition,_ | ] A
four during the COMP/IM condition. and four during the SIM condntion
Absences of more’ than five days occurred between the following
rsessions | o
| L) IM/COMP - 1- 2; 4 55 673 7- 8; 10-11,
(2) COMP/IM -.1-2; 6-75 7- 8, 13 14

(3) SIM - 1-23 2 3 3- 4 7- 8

Individua] Data for SZ - 52 compieted the IM/COMP and SIM

),fencountered dudhng the IM/COMP condition Production training wasl

“.not necessary for either word pair as SZ reached criterion on aii four,;fi";

- fwords during production probes

y During the SIM condition SZ responded at 100% correct
on the word "towei" after the first session however, she was not
r"able to reach criterion on. two other words (kni fe and record) that

'were paired with "towei" Both "knife" and "record" were discon-,

- tinued after five days of imitation training without a Correct response.p o

‘ or an acceptabie approximation The word pair "towei/record"
A’reached criterion in comprehension training in one ‘session. No ..

“production training was given on this word pair since criterion was |



- Simultaneous

“ Appendix D

2 - Ind1v1dua1 Nord Data )

Im1tation/Comprehens1on/Production 

¢ Comprehension,,

] 2‘34 56 78 91011 1213]415517

0 .gun O car - .soap ,Qy_lane

ImitatiOn ~ ‘ Comp_

“ya

-
o

~N
o
i

-oa-,--:.‘ -
y--.-...-.-'.- .

% Correct
. &
[ =]

O

.- Sessions -

‘24correct et

'7_553; :

. * 12 consecutive correct responses .

-- ' .Plum ; scissor?knife Dtowel 'I._---‘record ——
o Comprehension Imitation ‘roduction‘~

]bo}vvv Cgmpreﬁens on

o
Q.
L

B -
-3
A

204

-

Q ring oflower llemon o tape

é 3 T ééw hizisffns 1617 gy

159,
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" not reached during imitation training

-

¥ .

No prob]ems were encountered with the COMP/IM condition

The teachers gave ail production seSSions for one of the word paiPS‘hf
:d(iemon/tape) The teachers had been requested to change the word
»ipair in production training after the third session if criterion -
.had not been reached so that both word pairs wouid receive some _;'

L SeSSions in production training

52 Was. absent for more than five days more frequent]y 1n":""

| ifthe 1ast condition (COMP/IM) than in the first two conditions
| :This couid expiain the fact that 52 (unlike the other chiidren)
"“frequired more sessions to criterion for the 1ast condition than

E f{fthe first condition (see Figure 3) Absences of more than five R

e deays occurred between the fo]iowing sessions <

'}«a‘: acquired "mitt/plane" in imitation or "pot/car“ in prod;ﬁ

(1) IM/COMP -_] Z 8 9
(2) SIM --i 2 4 5
(3) COMP/IM - 2 3 3 4 5 5 13 ]4

Individua] Datafor §3 - 53 began the SIN condition in the

~;,:f1978/79 schooi term and resumed sessions in the 1979/80 term tThe;eff SR
| _teachers conducted a- baseline on the two word pairs at the start of ’jia'. L
j ‘the 1979/80 term It was found that 53 had maintained the word |

'd:npairs on which she had aiready reached criterion and she had not

. the. summer Sessions on "mitt/piane“ in imitation were discontinuedif'
"iyrjafter 10 sessions without criterion having been reached Th15 word.

";pair was not trained in production since criterion was not reached e

ion over R
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Appendix 0 v
S3 - Individua] Hord Data

V, o \ Simultaneous , :
r ~ Comp. . Xmitation e I '

23 455739101112133415'
Opot ‘ocar: lmitt O plane e .J -

20‘.

°
[

1 23 456 78 910" 1213145
.comb otrain .bike : u pencﬂ

.'.(_‘-‘l, - ]2 consecutive correct responses S
B Sumer hoHdays

. N
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'i vduring imttation training Sessions on "pot/car" were discontfnued
'after five sessions in product1on without criterion being reached

- No- problems were encountered during the IM/COMP COndition
$3.was not ab]e to reach criterton on both word pairs in production N
. W1th1n five sessions E :’4" R - T‘v"fr" |

TN

53 exper1enced numerous upper resp1ratory prob]ems over

"sthe course of th1s study requ1r1ng hospwtaIizat1on There were N

= f'}absences greater than five days during the SIM condition and

‘ steven absences of greater than f1ve days during the IM/COMP

:'ﬁ'conditlon Absences of greater than fIve days occurred between the .

E ~”;foIIowing Sessions

(I) SIM -. aII sess1ons,
A

(2) xn/conp-m 23 34 67 78 910 12 13

Individua] Data for S4 -:S4 compIeted the SIM condition

"fh;ffand part of the COMP/IM condition during the 1978/79 school term

'~fprn the SIM condition S4 experienced difficulty with the word

'”*?5Anf““phone" during 1m1tation training During Sessfon #Io the teachers ;,5gﬁf:’gf3

‘]twere 1nstructed to g1ve trials on only the word "phone" ‘“I j.'f |

2 subsequent sessions, S4‘s performance on "phone" 1mproved however,:if.the'f};‘f

\this performance on "dolI" dropped off o | |
' . S4 shouId not have been given production training on the “th};

| ],"doll/phone" since he had not reached criterion during imitation

'“JfThe teachers gave one session 1n production foIIowing comprehension . ;»a;.,-

£y

'f'-lﬁiftraining and S4 reached criterion on the word pair during this session;';“

1154 reached criteribn on the second word pair 1n 1mitation compre--jf-"
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Appendix D
S4 - Ind1v1dual word Data

S1multaneous

_ Comprehensfon e '__T. “Imitation .. Production S

Ce e s e woaa

el Imitatien "_‘comp'. Production - -

L

A
'
ol
A
1

.

——d
o
2 S
320 .. | 5 " |
. lz 345578910111213141515173193)21zzzaz4a
TR TR Sessfons - . _ _ R
L 0 boot Otrafn ldon a phone T _‘J‘

Comprehensfon/Imitation/Production -

f:p

0..---&5- -

% Correct .
o

| H sfégmmém?s
L , Sessfons
L ;‘Ouﬂtt: Ogun .pants o bead
. ®©*phone" only s (this says phone“ Only)
»:j-@DSumaer holidays
’ 12 consecutive correct responses

- g . L‘v-

c°"9'°"e“5f°“ S "i Initation R Production - -



hension and production without prob]em |
A Sessions in the COMP/IM condition were. interrupted between -
sessions seven and eight by summer hoiidays The teachers |
. COnducted a baseline on both word pairs prior to session eight 'MS4' '
had not acquire% the words in. imitation comprehension or, production
over the summer holidays, therefore sessions were continued o

) Production training on the two word pairs‘was not . comp]eted as the
b end of the schooi term was reached before the 1ast\three sessions
lcou]d ‘be given o | B |

S4 missed qu1te a bit of schooi due to upper respiratory

,.infections and operation on his 1egs S4 had ten absences of ;“;};QF
Vh"jgreater than five days in the COMP/IM condition and four An the |

"SIM condition Absences of greater than five days occurred
between the foiiowing session5°"d

“'fﬁil) srn - 3 4 6 75 8 9; 9-10 |
"._(2) COMP/IM = 4 5; 7-8; a 9 io ii

-~

i] ]2 14-15 15 16 16 17 17 18
21 22

":*fIndividual Data on ss : ss completed the COMP/IM and

fch;rM/COMP coaditions during the 1979/80 school term with no probiems o

";Jencountered Since SS began sessions 1ater than thff iheh

lrlfyyand was moving to a new program it was not possible to compiete the ;ii

"h'iast condition ' fl,“xjf.*'

.";ifnv fidual Data on SG - 56 compieted oniy one experimentai

. °°"d1t1°ﬂ (COMP/IM)and was eliminated from this study when she began RO

hi_?gto spontaneousiy prod~_e words after the Christmas break

. 164,
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‘% Correct

Appendix D
§5 - Individual word Data

| ,CSmprehension/Imifaifon/Productfon

Comprehension Im.  Production

c.‘_- 4. - -

.."..'.'_. . v."....-.!

..'.-_o.-l

4 5 6
: .Sessions
nitt o pot -

. ° $ pcoq N - bead

’ilnitgtibn/Comprehension/Pi‘oductiOn |
¢]00}ﬂfI’ZVT Comp.
“80]

-

0]

e se S rsncie oo o o

'lz 345 67 a" lbﬁ
phone . doll sg”ﬂ

ot 4

| %~ 12 consecutive correct responses

89 nne'n ms,

-.'109 Dopurse

Tt

]65;_' o
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Appendix D

" sa - Individual word Data

K Comprehensfon/lmitation/Productfon' . \

Comprehensiom 3 'Ix_n{tq’ﬂqnl :

] :

S 00 o

80 °
60 |

% Correct

20

Séssi ons : '*;_ {, S 7_"
o - sn“er hoHda ys e
LN c* - 12 consecutive corredt responses




S
‘.iSG‘reached‘criterion oni"train/bellt in comprehension,
’imitation and production She was not able’ to reach criterion
. on "bow/purse" in comprehen51on therefore two other words ,
_ (comb and bike) were substituted in the lOth session Although
qthese two words were eligible from. the baseline results, S6 |
‘sc0red 100% correct on the word pair in the first session in .
comprehension and proceeded to imitation | v‘
k | Sessions .on "comb/bike" in imitation were interrupted
e following session l6 by Summer holidays The teachers conducted
a baseline on the two word pairs in the fall before sessions were
: resumed 56 had maintained "train/bell" and “comb/bike" in com-
| prehension and had not acquired either word pair in imitation or
.production over the summer, Sessions were resumed on “comb/bike"

“in imitation and were discontinued after nine sessions without cri-

'terion being met (the teachers should have continued for 0 sessions);

: Sessions were not conducted on'"comb/bike" in production as 56

i did not reach criterion on this _word pair in imitation

o - S6 had 1 absences of more than five days during the COMP

Y condition Absences of greater than five days occurred between the
! following sessions / | ' o

| 2 3 5 6; 7-8; 8- 9 n- 12 12 13; 14;15;“i5711£"

l8-l9 21 22; 24-25. D

e 67,

~

LR
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INDIVIDUAL REVIEW AND MAINTENANCE DATA
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Review and Maintenance Data for Individual Children

APPENDIX E

~

*N/A Indicates incom
end of a school term

IM/COMP - Imitation/Comprehension Condition .
COMP/IM - Comprehension/Imi

SIM- - Simultaneous

‘o

, S

95%

tation Condition

plete data available due to

S ‘% Correct. % Correct
Child “Condition 'Rgview Maintenance
- (In order ’
Administered) | _
s1 m™eoMP - jon CNJA >
COMP/ IM - 983 95%
SIM. 89y N/A *
52 ~IM/COMP . l00% 758
= L SIM " 1008 1003
COMP/IM - " 100% 100%
53 SIM 100%  90%
o © - IM/COMP - 82% 95%
s4 ., SIM 753 58%
- - COMP/ I " 80% 5 86%
$5 COMP/IM 924 1008
. . IM/COMP 93¢ CN/A *
$6 " COMP/IM ‘ 70%

i
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