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' have been trained to perform complex industrial tasks are reviewed.

"circuit board.
- adult retardates' ability to.assemble a large number of- parts using a

Research Studl°S in which severely retarded adults .

It is explalned that results demonstrate that retarded workers can
learn to insert electronic ‘components into a prlnted or etched
Reported is a pilot study which is investigating two

match-to- sample training procedure.
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) Wark Skitl Training Prooedures - ‘Page 1
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. - |p'bur soeiety, what a person does and,how much he earns deterdin%s
hfs.value and the level of respect he holds with its'other memhers; '<
Hnstorically, the retarded. have not partlcqpated in the labor market .&
_ because they were thgught Kpcapabfe of mak|ng a s%gnlflcant contrlbut|:
\\ Ito it. They have been perceived as a surplus, along with the aged ’

hardcore unemployed and others, (Farber,,1968) wi thout the tralnlng or
skllls necessary to fill exlsttng jobs. COnsequentIy, the retarded
constttute one of the largest segments of iﬂ% unempIOyed p0pulatlon 'with
a great;deal of energy “and mOney spent on.their maintenance. Gold "
(1972)33tates, \Some of the energies presently used for haintenance , of
thisfonproductive portion of the population should be directed -toward
_ tralnlng the retarded to somehow effectlvely compete in the labor market
‘Wnth other qembers of the‘surplus population who are not addltlonally
stigmatized by the label 'retarded'.“. |
Gold has-c]early demonstrated that moderately and severely retarded
%ndividuals are capable of'performlng much more complex work than has
ever been thought possible (1969, 1972) Even with, the establishment of
this new knowledge, very little Is belng done to train the retarded to
do complex work or to give thém the skills necessary for remunerative
employment;
A program designed to develop training procedures for giving -re-
‘; ’ _ tavrded ‘individuals skills to aségmble comolex industrial tasks has been
conducted at Chlidren‘s Research Center, University of Il11linois since

1968. Hany of the procedures deve10ped are being successfully emp loyed

. ~by,sagencles serving the retarded. Most of the work tasks currently

>
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Work Skill Trairiing Procedures . , Page 2

_available to the retarded, however, are of a highly simplified and
repetitive nature and do not require‘sophisticated training techniques.
+ Studles to deve10p training procedures for- complex work’ tasks which are

.or could be available as 'eal subcontracts for rehaﬂflltation agencles'

- B are currently being undértaken. The tasks being used are eleCtronlcé”
prlnted or etched ciréuit boards (P.C. boards) P.C. boards were s?-
lected because of their apparent complexity and feas[Qlllty as a source
of wprk for this populatnon Preliminary studies by Mépwin (1973.
1974) indlca%g (he potential for m0eder§&ely and Severely retarded
persons to pe/form this type of work.

. sy In her. studies Merwin investigated the effects of pretralnlng upon -

the traih]ng and transfer of P.C. board assembly utillzing a match-to- |

/ A ! .
wsample tralning procedure The initlal study used hS adult residents of

/ a staje institution. Their mean 1Q was 55 (range 23 to 92) ‘
Learnlng to assemble a circult board Is consldered to be prlmarlly
" . a discrimination task. Form,/SIze and color of the individual c0mponedts,
as well as thelr position on the board are;the'relevant dimensions -to be
learned. Consistent with the.Attention .Theory of Zeaman and House .
>~ (1963), the purpose of the pretralnlng was to help direct the subjects
attentlon to those relevant dlmenslons It was telieved that prior
Ehpwledge of the relevant dimensions might enhance the learning and
: o transfer of the discrimination skills required In assembling the boards.
Condltloqg of visual discr{munatlon pretraining were varied for
.three groups uslng a multiple-choice vlsual dlscrlmlnatlon apparatus

(Scbtt, 1970). After completing the pretralnl%g all subjects were

/ trained on the assembly of two'slmllar R.C. boards. o

AAESPH REVIEY "’ -September, 1975 ‘Issue One: Vol. 1 -
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In pretralnlng one group (G:?hp 1) was asked to solve match-to-

Lo )

A

sample problems ontaining multl-dimenS|onal junk stimuli (e.g., plttures
/Ztc ). The purpose of the junk stimuli problems was to

of a dog, tree,

3]
- familiarize th! subJects with match-to-sample type problems, and was not

~

. ointended to systematlcally direct attentlon to the color and form dl\

menslions. After pretralning xhey bean tralnlng on the board ltself

N\

The second gr0up (Group ll) was asked to solve junk stimull pgoblems.

—
P

After learning the junk problems they were presented with probléms

v -

. involving electronlc components as stimully, and flnallyyéets of problems

of P.C. boards with increasing numbers of components. \hen they were °

,able to discriminate plctures of boards-tontalnlng 12 dlfferent component

-

trakning on the actudT boards was begun., The purpose of the problems r

[P

containlgg/the components ‘was to direct the subjects' attention to the

coIor and form dimensuons. The P.C. board problems |ncluded the dimension
¢

‘ of position as well as color and form.
éf - - . The flnal'gr0up (Growp F11) flrst recelved proﬁﬁems consisting of

geometric form stimull which dlﬁfered in color and form, After learning

. . »
- .

" the geometric form problems t¥e subjects were presented wi¥ the component
problems followed by the clrcuit. board problems, "The Intention of the

\ * R
geometric form problems'wa; to make thegzlmensions of;cofor.and form

e b
more salient. : P :

7 .
- - i

. Thirty=nine of the 45 subjects (88.6%) tearned to assemble both the
- * ’
training and transfer P.C./boards each to a criterion’of flve consecu-

.tive correctly assembled boards. The mean number of trails to criterion

across both boards was 16.5 and the mean total time for pretfaining,
1
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Work Skill Training Procedures - ' -Page‘h

¥ -

tralning ?nd transfer was 170 minutes. The effects of pretraining on

e

task assembly trglnlng were-inconsistent. In accordance with the theo-

: . N,
. retical assumptions of the pretraining, Group 1!l (geometric forms) had._

-superior performance In training and transfer as'pregicted. _Siﬁce Group

1 reFeTveU identical pretraining, except for the junk stimull problems
in place of the geometric form problems, It was predicted that their
performance would be close to Group l11. Group 1! had the poorest ' . ' S

performance, with Group | (Junk stlmull only) falllng between .Group. 11
\
and I'il. Aleﬂpugh differences between groups occurred, the differences

-

did not “reach statistlcal slgnlflcance‘

» .

Suggested ipterpretatfions are that" the geometrlc forms pretralnnng

o /

.had a slight eﬁ?ect on assembly acquisition, that experlence with match-

to-sample problems Is ‘facilitative In learnlng the circuit board task,

or there was no pretrainnng effect at all, ‘and direct tralnlng on the

‘board would have been as facilitative. Since there was no control group

: 4
that received only direct training, the latter queselon could not be %

. B ~

addressed. . o )

i

A significant transfer effect on the second board was obtained for
all groups. Whether this was due to pretraining effects, to the training

on thé first board, or to the combination of the two has not been resolved.

-

‘In her next study Herwin attempted to resolve the unanswered questions.
. . ] ‘

The second study used 60 institutionalized &dults. Thelr mean 1Q was

«

39.66 wlth a range of 10 to 77. As wlth the flrjt study the tfpe and

amount of pretrainlng were varlied between grOupS. The flrst group'

received only ‘direct assembly training on a 12 component clircult board..
‘ Q

» -

. X .
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"

Following criterion they were presented with a second board wltp ditferent
cOmponents in dufferent bosltlons (transfer) The second gr0up-was |
glven matching pretralnlng in the form of match- to-sample slide problems
(comp0nents and cumcunt boards) whlch was followed by traunlng and
transfer. Tne third group recelved the matchlng pretraining (the slide
problems), followed by placement pretraining and finaily training and

transfer on the two QOards. Placement pretraining consisted of manipa-

latlon and . fnsertion of six ‘of one type of c0mponent in a board. °By

‘/dgntiealwcomponents, color and form dimensions were held constant—

.

using

-

-

- with only q\sltlon allowed to va?y»t

.....

" Forty-elght out of the sixty subjects (80/) reach crlterfon on both

\boérds. The data falled to show a significant pretralnlng effect. It

. appears the direct tralnlng on the task is as effectl:e\and efflclent as

the forms of. pretralnlng employed In the study. As in the first studyﬁ
a strong transfer effect was foungffor allu;hree groups. Since most

~

P.C. boards are similar wlth regard to the relevant dimens ions (color,i

, . . .

form, posltlon) for the dlscrlmlnatlon necessary for assembly, the
generalizability of the transfer effect to most other P C. boards seems
probéble. The mean total time for all three groups to reach criterion
was 246 minutes. A 4

The t;alnlng tqchnlques generated from the prevlous studlesAindicate

shat retarded workers can learn to insert electronlc(components into a'
P.ﬁ.'bOard.i‘The P.C. boards that are assembled In.the electronlcs .

lndustry usually contain many more c0mponents than subjects in the priQr

studles were required to do. The assembly of the boards also eptalls

[
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. Page 6

" additional steps such as bending the component leads, cutting and crimping
I , : ]

r

the leads, riveting some parts, and in some cases soldering the components ¢

'

In place. ‘The Merwlnv§tudle§'provlde suffiicient encouragement to . <

Investigate whether rétarded workers can do these other steps and how

many c0mponents they can assemble, Pilot work addressing these questlons .

has been started using a circuit board consisting of 45 components.
. o 4

o .. - ’ The P.C. board task beingAised is one that'is currently produced by

. . an electronics company in gthe midwest. The components include resistors,

-

L 'cagacitors, and diodesfhich must be bent, inserted in a specific place -

L ‘ on the board and a specific position, and cut and crlhped. In addition

- . 2
: to the ins;z Xfon components, there gre parts that must be mounted and

riveted into place, and others that require mounting with small holts

and nuts. ' . : o
. . = _

Two subjects from a sheltered wbrkshbp in Champaign, 111inols have

been selected to-pilot our procedures. ‘One is a 28 year old female with

. an 1Q of 35 and the other Is a 25 year old male with an 1Q of 48. Both
— subjects were chosen because they were described by thelr supervisors as

functioning in the trainable range wlth no gross motor Oor sensory problems '

L}

and as being cooperative Indlvlduals,, lt was. decided that individuals

’ " with those characteristics would best serve to answer the initial questions
“.-belng asked in the pilot wénk.(

A questIOn'be?ng“lnveétlgateq is, can they Tearn to assemble a -

-

large number of, paft§ius|hg.the match-to-sample'training,procedune? The - .

Inltial task consists of the Insert/oﬁ of 32 pre- bent components into

> . N

Y
thelr approprlate positions on the board. In this task they are- a1so

AAESPH REVIEW - September, 1975’ Issue One:' Vol. 1
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' components can be ‘assembled with either lead in elther hole,, Beeause

,‘the markfngs on some of the components must be able to bé/read or have

_ five consecutive insertlons of all 32 components (fFive boards) wlthouf/

‘production. In the 19 trials, which consisted of 608 Insertrons, he, "
“made four errors, The mean time per trlal was five mlnutes and 32

75econds, decreaslngzover trials, and at this tlme Is stlll golng down.

‘the task was a correctly assembled circult board with all 45 bmponents.

AAESPH REVIEW . September, 1975 Issue One: Vol. 1
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required to insert the parts wlth the markings on the co ponents. In
identlcal posdtions as found on the sample. Some parts have Ietters, or.
numbers, or poth facing in a specnfic direction. Some of the other

components have color.bandings. If a part is inserted upslde down it Is\

4 / A P

consldered an error and the subject must correct Ft. “In actual!ty, many :

speclfic polarlties, how the¢ are positioned is crltlcal

At the present time, the male sub}ect has reached our crlterlon of

-

.

error or assistanc?. The tota) amount of trials needed to r ach crtterlon

-
3

was 19, whichptook seven training sessions, one per day. The toa) time -

. b )
to criterion was 141 minutes averaging seven mihutes and il seconds per- -

.

trial. The subject was run 19 trials past quteripn to determlne the

s

validity of our criterion, consistency, and also to get a feel for

~

-

* An lnterestlng Incident took place with this subject durlng the .~

\
post criterion trials. On the table wherq_the Yubject was engaged 1n

s
After completlng his work the Subject, who is almOst,nﬁnverbab, pointed

.

to the completed board. He was toAd that he woudd soon learn to assemble

the rest of - the board din additlon to ‘the parts he already knew. The

f ’

subject tHen. proceeded to polnt to the new parts on the complete board

- -

N B

e
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/ e . ‘
and show the experimenter where they went on‘his board. He already knew

e the rest of the a55§mply wfzﬁbut eVervhavlng been directeﬂ}toward it.
e _ : - : T S ' v ' v
5, Another Intéresting.event occurfed during the post criterion period.
. ," R i - ) . - -

“ ) R e 4 - , . -
While assembling a Moard he got out of sequence and had six parts in

b} -,

A wrong~blacei}/f e seemed to know something was wrong and expressed

o + “concern. The. experiffenter sald '"That isn't correct, Francis, fix It."

> . '

afd‘as a gulde he proceeded.to correct the mistakes.

~

- Using the ;sample,
' .
; g o The second

- -

ubject has not yet reached criterion. ' She has had 22

/// trials to date/bnd her number of errors has gone’ down from approximately -

. . 1
18 per trial'tQ'fwo on her last three trlals. The time per trlal has
. . ]

also decreased from over 20 minutes Initially to about 12 minutes currently.
- — “0/ ' ' ’

g Her problem is In attending to the writing or color coding on the parts.

” [

If reminded to attend she will insert the part correctly, If not the
part will go on correctly or incorrectly depending on how It was plcked

up. ' ‘ , .
’ , -~ . . . )

Two e;perlments and wérk wlth two pilot sUbjec}s have been discussed.
These data strongly suggest that addftiona] lnvestlgstlon Is warranted.
Current plans Include: 1) Thé running of additional Subjecgs to verify ° . "
the findings to dateq 2) The development of training procedures for léad
bending, small tool usage, and soldering; 3) Doing the c!:éult board
A used In the present pllot work as a' remunerative subcontract; b; 0bta|nlng1

| several other subcontracts and traininé workers in order to vallda;é Fhe

training procedures; and 5) To create an electronics factory for the

purpose of documenting and marketing the skill competencies of the

sevgfely handlcapped. - .
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. Y
The severely handicapped should.be granted the right to full partici-
’ [ ?

pation in socipgty. An important .area of participation Is work. De-

termining thelr true capabilities An this area and giving them the means -
VA ' ’ g 1

for reaching- those capabilitjés is prov}dlng an option previously not
. ) P s
avallable. Whether or not they will be able to exercise that option

remains to be SE?DZ " Today's soclety will have to undergo major modifi-

N ~ \

: /7

catlions for’the/fhll integration of the handicapped to occur. Helping
s K / '

them to develop sophisticated manual work skills may be the most effe¢tive
L ' means/yéfaccompllshlng that goal.}

/

1y . / o '
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