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The general teaching model that moat people use currently is
shown in Flgure 1. We have alwayas been more Interested In the stimulus

md of this paradigm than the consequence end. While some would argue

that you can't separate diseriminative stimuli and consequences, wWe

3 - - ¢ .
lnve nevertheless pursued the investigation of satimulus conditions in

~

learning. In the past 10 veaés, my graduate students and I have done

some work in performance objectives, some work in task analysis, and
{

some work In prompting and inftruction sequences. We'll taxe a look

at these topics separately firat and ntlthe end in.a more intégrated
way.

-

_Performance Objectives

In 1977 we reviewed 166 behavior checkllists (Walls, ¥erner,

Mmeon, & Zane, 1977). We were {ntereated in what kind of objectlves
3

prople were using when ﬁérklng with mentally retarded and olher
individuala. So, we began collecting behavior checklists.
Informanta consiatently furnished the names of a few wiéely
cireulated instruments but almost fnvariably added one or more that
wia unknown te us, In an Aattempt to obtaln useful documenta and

determine the ascope of checklisting, an ad wa3s placed In the APA

N\

rhnigéé, Educational Researcher, Psychology Today, and Behavior.
h and Therapy. We did not state our derlnltfon of "behavicr

Reaea

diecklist" in the ad, but reviewed all neheoklists" sent and evaluated
them according to the criteria deacribed below. The ad requested,
n__.behavior checklists used in tabulating behavlérs or skills of the

mentally retarded, children, paychiatric, or other populations." In

£~
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addition a form letter with the same requeEt wéﬁ sentxto 823 state
schools and facilities, child or adult paychlatric hospitals, narcotlc
o alcoholiam hoapltala, child or adﬁly rehabllifitation facilities, and
mental retardation facllitliea. The return was an amazing aQSOﬂtEent

. )

of variously inclusive or exclusive instruments. The list dﬂviﬁers
ld fashioned a remarkable variety of behavior ltem rorma;; with
similarly diveralfied acor requirements.

We 1ls£§d the title, g:j:ce, behavior classes, meghod of scoring
(e.g., direct ob?crvatioﬁ), whether reliability and/or.validity
information was provided, a sample of lhe most objJective item we could
find in the checklist, and an example of the least obJecﬂlve itenm.

For example, an objective item might be " jumps Crom height of 12

inchea, landing on toes only." An example of a least objective ltem

-
-

would be something like, "seems tp (Ceel peqsecuted." Even though most
human service personnel would never write such poor objectives
nowadaya, Wwe encountgred quite a good number (probably more than the
good {tema) 10 years azv. Here are some 1tems\§hat made us laugh wthen
we read them.

* Blows on others faces

® Lies on floor with feet up in air

. , -1
* lnwraps candy before eating it
* Burps at others

I3 not afraid of toothbruah

Refuses to uae can opener

Is girl crazy




* [lag pecullar ldeas

7 " Rolls consecutively as a means of traveling

e

% 5ita by anythlné that vibrates

fch of the 166 checkliasts was claasified in terms of the

L4

- the checklist items were clearly specified in terms of condifions of

. 1

objectivity with which the items were wiritten., Category 5 meant thag 1
|

performance, observable bchavibrs, ang standards of performance. 1
|

(hecklliats ranged all the way down to catepgory 1 in which items were

3

S0 vague and general that measurement would have ‘been difficult or

X

impoasible. ]

We "had Q?t out to avold the need for writing our own “ehavior

*
'

checklist. We reasoned that there were bound to be good ones out

vocational behaviors that w; could find in the 166 checklists that we
xevleﬁed and rewriting each objective in terms of cohditLOn, behavlior,
ond standard. We filled some obvious holes and ended up with 30l
akill oblectives in the Vocatlional Bcﬁévtor Checklist {(Walls, Zane, &
Werner, 1978) covering the areas of prevocational skills, Job seeking
skills, interview skills, job related sklllg, work performance skills,
m-~-the- job social skills, ;nd union/ financial/security skills. For

example, a akill objective-lrom the interview section s pregented in

Filgure 2. Since 1978, over 10,000 coples of the VBC have beenv )
distributed here and‘ébroad. People are using lt‘ln a wide variety of
ways to define their prevocational and work ad Justment programs,
evaluate cllent 'skills at entry, track progress through a training

program, and evaluate galns in the rehabilitation process. We

hd

. there that would suit our purposes. DBut alas, we ended up téking the .
‘
|
}
|
|
r
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consider this to be remarkablé and very relnforcing considening that
the akill objectives are simply that - -Athey are descriptive\rather
thaniqrescrlptive. They are simply cleanly written, highly specific
performance objectives, each hnving a condition, behavior, and
standard. ) . '

Fnoyéd by the apparent early success of the VBC, we declded that
Lhere waé also a need for a checkllat of apecific skill objectives for
independent living. The Independent Living Behavior Cheoklist (Walla,e
7ane, & Thvedt, 1979) was constructed In the same manner, drawing on
thy: earlier review of the 166 behavior checklists. The ILBC consists
of 343 aklill ébjectl;es i{n the areas of mobllity skills, self-care
skills, home maintenance and safety skills, food skills, soclal and
confminication skills, and functional academic skilla. This checklist
has also been moderately popular, and over 7000 coples have been

distributed. !

Taask Analysis

The next step in the overall model, alfter performance objectives,
is task analyslis. %h; conventional wisdom in the literature has been
to make the size of the steps in a tank analysls suit the learner.
vhereas, this sounds pretty good, it actually provides relatively
little guidance, When you start to write a task analyails and list the
ateps, these st;ps Ean be as fine-grained as minute movements or as
coarase as you please. Né went chk in the 1iterature to the earliest-

klndustrial time and motion studies ala Gilbreth and Gilbreth (1918)

(THERBLIG) and still found the problem of choosing a degree of

7
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aprclflicity for the description of human tasks to be a puzzllng one.

In our task analysis study (Crist, Walla, & Haught, 1984), as in
mny gther of our experimental studies, mechanlcal apparatuses wvere
wed naa the taska. A Briggs and Stratton lawn mower englne, a Black
md Decker erleetrie drill, and Ford carburetor were the apparatuaes
\énd in this atudy. A wonklng Brigas andrstratton lawn mower engine
probably has more than 100 parts, bhut we made apparatusea that each
lad 1H parta by using only the basle gears, shafta, and so on. The
aubjects were emplovees at the Northwestern Workshop in Winchester,
VA In this study, as i{n subsequent studies I'll describe, subjects
tad been classified as belng at leaat mildly mentally retarded, Each
subject learned one of the ?pparabuses by the short task analysis, one
of the apparatuses by the medium task analyals, and one of the
apparatuses by the‘long task analysia. Although each apparatus had 14
prts to assemble, the long task analysis consiated of 28 steps
(correct selection and correct placement of each part), the medium
task analvsia ﬁad 1 steps (selection and placement of each part
taught as one step), and the short task analysis had T steps
‘(selection and placement ol 2 consecutive parts taught as a slngle
atep),

We found (Flgure 3) that for subjects who were clasaified as
mildly or moderately mentally retarded, the long and medium task
analyses were equally good, but the short task analysais produced more
errora. For aseverely mentally retarded subjects, however, the long

.

task analysis was better than the medium task analysis whieb was, in

turn, better than the short task analysis. What this tells us is, at

8
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leaat with theae typea of tanka, the more help the betbter, Thin
neemed to he true with all sublecta, btnt wan eapecially helpful to thne

mat handieapped Yearnera,

Inatruction

You ean pleture inatruction as we ahowed ft tn a book in which wn
tried to summarize principles of planning, teaching, and evaluating
Irarning (Walla, Maupght, & Dowler, 1982). There are sequenced
(backward chalning, forward chaining, whole' taak), modes of prompts
{(verbal, visual, phyaiecal, olfactory, gustatory), placement of prompta
{(prereaponae and error correction), and quality of promptsn (stimulua
prompla and responae prompta).

O;e of the things we wanted to do was to find out hog tralners
who work with handicapped learners teach kwalls, Zane, & Thvedt,
19800 . What sequence do they use? What mode of prompts do they use?
Do they use more prersaponse oOr error correction prompting? Do they
use a structured method of teaching or makefdeclslon rules as they go
along? And, doea it make any difference?

We contacted the Baltimore Asaoclation for Retardad citizens and
wnt to summer éamp with them at Cdmp Adventure in the Maryland
muntaina. We uaed our atandard arsenal of mechanical apparatuses.
The trainers were the subjects in this experiment. They vere tralnera
o worked with clients everyday, they all came from different
mducational baeckgrounds, and there had been na'standard in-se;vlce

method of teaching advocated by the ARC. We made sure that the

trainers knew the tasks thoroughly before they taught, but we avolded

-3
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teaching them and Juat had them disassemble and reaassemble the
apparatua until they were proficient.

A mgdlrled multiple bBaseline dealgn was used In which the tralner
thught 1, 2, or.3 of the Il taska by his or her own method and then
tanght the remalning taak(a) by a methad we asalgned. When they
taupght. by thelr own method, Ehny were {natructed, "You can teach it
my way you want to. We want you to usne your own way of teaching.

Ay way .you like or any way thﬁt you uaually uae {a NDK."

After teaching by their own method, 3 of the 6 trainers then
éaught,by the atructured whole task method and the other 3 taught by
backward chalnlng. Theae structured approaches involved viaual,
verbal, And phyaslecal prompts and both prereaponae and error correction
timing in a prescribed way. Thia waa done so that we could determine
mot only the chaégcterlsticr of thelr own approanh, bt also compare
it with a standard definable sequence and prompting method. When
teaching by their own methodsa, 3 tralners uaed a whole method, 2 used
a comination of whele and chalning, and 1 used a forward chalning
procedure.

Tralners naturally used a falrly large number of visual .
peeresponae prompts, but one of the notable flndings was that'whchher
using prereaponae or error correction they used a great many verbal
pfﬁmpts. They aeemed to want to talk thelr ecllents to death. And
whon Eeaching by thelr own methods, they ua?d virtuilly no physieal
prompts. Thelr teaching procedures were, overall, highly
idiosyneratic and very unayatematiec. One tralner, after 2 fruastrating

daya, aald something to the effect, "Boy, this is terrible, What vas

- 10




it I learned in achool about backward chaining.” he was then pleaned,

aﬁ were we, that hia elient learned quickly when he spontaneously
miitehed to pure baeckward chalnlng.

A you might pucas, when tralnera were forced to awitech to one of
the two hirhly atruatured methods of teaching, training time and error
mtes deocreased, We also recorded the pralse énd reprimands used by
thear tralnera, but prompts and atimulus aequences were much more
highly assocciated with learner performance than were consequences,

In thia study, we had lumped together different types of prompts,
2 we declded to try for aome clearer component analyses. 1In one
atudy we compared forward chalning, backward chalning, and whole task
aequepces (Walls, Zane, & Ellia, 1981). The asubjects were Workshop
clirnta at the Vocationzl nnhnbilitat;oQ’Cnnter In pPittsburgh. A
counter balapeed dealgn was uned in which subjects vere taught to
asaemble 2 carburetor, a tlcyzle brake, and a meat grinder. Physical

correction was the primary prompt and tralning trials were alternated
with teat oé probe triala. As exoected, both chalning procedures
yirlded a much lower percentage of errors than the whole task method.
Time, however, 4id not?dlrfnr.

fnother experiment to try to aeparate tralnlng effects dealt with
viaml, verbal, physieal prompting, and a combination of theae (Walls,
Ellin, Zane, & Vandergoel, 1979). Clienta from the Philadelphia
Asnoclation or Retarded Citlzena Developmental Center learned to
anaemble a movie projector, earturetar, bleyele brake, and lawn moder

mpgine., A whale taask methad with error correction prompting was uaed.

The dependent variables were tatal number of errors, placenment errors,

11
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order of selectlon errors, total time, time per trial, and errors in
mlearning the task two weeks later. Three of the four orompting
amditions did hoh differ significantly on any of these dependent
measures . As you would no doubt gueas, verbal prompting alone was
tarrible, but phyal€dl, visual, and combination prompts we%e equally
elfective.

The queation sometimea aurfaces about whether a lcazp-to-most
matristive aequence of prompts or a moat-to-leasw restrictive
sequence should be uaed. In other wWordas, when a peraqn needs help,
(after an error), is it better to glve the strongest prompt available
(phyaical guldanee) or a Weaker prompt {(verbal instruction) in hopea
that, it will he a sufficient correction cue (Walls, Crist, Sienicki, &
Grant, 1981). In thias studv (at the Marlon County Opportunity
Workshop, Falrmont, WV) 1nv01;1ng ahirt folding, table setting, and
tape recorder use, each with § steps in the task analysis, ve
contrasted a least-to-moat restrictive with a most-to-least
matrictive prompting seguence, The moat-to-least restrictive
sequenee Went (rom physieal guidanes to a visual modeling prompt to a
webal fnatruetion prompt. The least-to-most restéictlve asequengns wWas
the opposite of this, and a third condition used only graduated -
midanee in a phyalcal prompting mode. Although theae sequences are
often apoker of, they were difflcult to operationalize in this satudy.
Perhaps we should have done it another way, but the results showed no

difference #mong theae treatments.

Another lasue that we examined was the placement and timing of

prompts. In one study we taught clients from the District of Columkia

T 12
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ARC to ansemble a chrburetor, bicyale brake, lawn mower englne, and
dishwasher pump. Prereaponae prompting was better than error
1nrrectlon‘;P(term5 of time and erro;ﬁ {Zane, Hélls, & Thvedt, 1981).
Tda was true for both a backward‘chnlnlnm and a whole task sequence.
For a aecond atudy on placement of prempts, one of my atudents
omvineed me that prereaponae and error correction prompting should
interact with the length of the taak (Haught, Walls, &ACrist, 1984),
S reaaoned that error corroétlon prompta functlioned more like
atimulun prompta in which the learner isa forced to consider
relationahipa among the parts of the discriminative stimulus. 1In
mntraast, prereaponne prompta that require only a copying or model
mitehing reaponae functlon more like reaponae prompts which simply get
the correct reaponae [rom the learner and require little consideration

of the stimull. She further proposed that error correction prompts

ahould be more uaeful in longér. Eomplex tanks ﬁhanlln short ones. We ‘
uwrd 6 and 12 part aanemblies;of the bleycle brake, lawn mower engine,

carburetor, and electric drill with cllents at the Harrison County

Workshop, Clarksburg, WV. Error correction prompting dquprovc better

on teat probe triala, but there was no.lnteraction with sh;rb or long

tanka. We also obtalned ambiguous Cindings in a astudy examlning

transfer {rom tasks taught by elther preresponse prompting or error

oorrectlion prompting to taaka taurht by error correction prompting

~
L)

(1113, Walls, & Zane, 1980).

fnother way of controlling the placement of prompts is through

timing. 1In two studien we operationalized Touchette's progressive

delay paradigm for training tasks with more than one response. In the

13-




first study, (Walls, Haught, & Dowler, 1982) clients Crom the Taylor

Count.y Workshop, Grafton, WV were taught to assemble the lawn mower
mgine, electric drill, and blcycle brake. We compared a 1 gsecond, 3
second, and 5 second progressive delay of prompta. The tralners
munted 1 second beats of a Seth-Thomas metronome to time the prompts.
In other worda, in the 3 second delay condition, 3 seconds were added
to the time that the subject had to respond before the prompt was
given. When a learner made the right reaponae to a particular part,
elther before or after a prompt, 3 more seconds were added to the
prompt delay Cor that part. The 1 second delay condition produgéd
fewnst errors, most trlals with no errors, and earlliest acquisition of
the task. In another study (Walls, Dowler, Haught, & Zawlocki, 1984),
elients at the WV Rehabilitatlion Cenéer Workshop were taught to
aasemble Ui apparatuses. We wanted to see how the 1 second progressive
delay (the beat conditlion in the other study) would work with whole
task versus forward chalning. Flgure 5 shows the result. We had
reasoned that progreasive delay coupled with a progreasive sequence
auch as forward chaining should produce the best results. As you c§n
see from Flgure 1, it dld, but forward chalning also proved to be
powerful in keeping error ratea low.

Mother iegendarv effect Ln the . literature 1ls the learner's
history, experience with, or preference for a particular stimulus.
Since word has it that we should also prompt and fade on the same
dimension as that of the ta3k itselfl, we sought to examine the eflfects
of preference, prompt, and task agreement on discrimination learning

(Dowler, Walls, Haught, & Zawlockl, 1984). We couldn't figure out how

' 14
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to use apparatuaes, ao we used wires, hardware, moldings, capacitors,
and Caateners as shown In Figure 6. Preference as measured by our
screening task did not seem to lncrease the effectiveness of the
prompts. The study did show, though, that prompting in the same
dimrnalon as the task was erfecatve in terma of errors, tralnlng time,
and number of tralning trials.

Several other papers have conaldered what the stimulrvs in
chalning really la (Thvedt, Zane, & Walls, 19814), how fading of the
prompt should be done (Ellis, Ludlow, & Walls, 1978), and whether it
ia better to fade on the S+, the S-, both or nelther (Zawlocki &
hlls, 1983). ‘

Doea any of thls make anf difference? Can y6u really teach
people skills that have some value flor adaptive lunctioning in our
soclety? You can, lndeed. We tigght workshop clients basle
operationa like using a rachet and socket, testing wires for
continuity with an ohm meter, tightening screws with the approprlate
screwdriver, measuring angles with a bevel square, usin; a carpenter’s
level, and sawlng with a miter box (Walls, Sienlicki, & Crist, 1981).
Clients who had learned these baslc operatlons were much better at
trouble shootling, repairing, and constructing than clients without
hhese baaslc operations in thelir repertorie. When you‘look at the wlde
variety of operatlons and tools involved in sheltered or é;mpetltive
employment, the mastery of basle operations looms large in the scope
of planning and teachlng for independence (Walls, Haught, & Crist,
1982). The amount of money we 3pend to rehabllitate a client to

productive employment is paltry compared to the human and economic

15
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galns that are realized- (Halls, Tseng, & Zarin, 1976).

. Research has amply demonstrated that apecific performance
objectives Cacllitate teaching and learnlng: Hhile the truism i3 that
the stepa in the task analysis should be sulted to the leﬁrnor, it
appears that when in doubt, you should go for a task analysis that has
more stepa rather than fewer. With regard to tnastruction, tralners do
ot appear to spontaneously use aystematie approaches. Although they
}nre about thelr learnera and usually get the job done, they would be
more efficlent and be able to train more complex skills through the
use of aystematie procedurea. Short tasks can usually be tralned very
well by the whole taak metnod, but a chalning approach can reduce
erroras in the training of almost any task. Error ?orreebl%g prompting
certainly produces more errors, but may bhe beneficlal i yoﬁ want more
than mechanical responding. Active consideration of relations among
stimuli should be racllltaped when poasible. The progresalve delay of
prompts aradigm s clumsy to use, hut the prompting needs of the
learner are constantly adjusting the balance between preresponse and
error correction prompts. I view the future with optimism. I sees
both traliners and researghers becoming more sophisticated in
wnderstanding and addressing the needs of learners. This systematic
approach to planning, teaching, and evaluating will both advance our

kowledge and lead to greater independence for those we aerve.
Y



Page 1l

H

REFERENCES
Oorist, K., Walls, R.T., & Haught, P. (198U). Degrees of speclficgty in

task analysis. American Journal of Mental Deficiency, 89, AT-TH.

bowler, D.L., Walls, R.T., Haught, P.A., & Zawlocki, R.J. (1984).
Effects of preference, prompt, and task agreement on the
diacrimination learningg@f mentally retarded adults. American

Journal of Mental Deficlency, 88, 428-43h.,

Ellis, W.D., Ludlow, B.L., & Walls, R.T. (1978). Learning, tranafer,

and retention of errorless fading versus trlal-and-error s
teaching. Psychologlcél Reports, 43, 553-55“- s

Ellis, W.D., Walls, R.T., & Zane, T. (1980). Pre-response and
error-correction prompting procedures for learning complex

assembly taské. Contemporary Educational Psychology, 5, 30-40.

Haught, P., Walls, R.T., & Crist, K. (1984). Placement of prompts
length of taask, and level of retardation i learning complex

assembly tasks. American Journal of Mental Deficiency, 89,

60-66.. _ ;
L 4

Thvedt, J.E., Zane, T., & Walls, R.T. (1984). Stimulus functions in

response chaining. American Journal of Mental Deficlency, gg,

661-668.

Walls, R.T., Crist, K., Sienicki, D.W., & Grant, L. {1981). Prompting
sequences in teaching independent living skills. HMental p .
Retardation, 19, 202-215,

Walls, R.th\Dowler, D.L., Haught, P.A., & Zawlocki, R.J. {1984).

Progressive and unlimited delay of prompts in forward chaining

and whole task training strategies. Education and Training of

177



_ the Mentally Retarded, 19, 276-281.

¥alls, R.T., Ellla, W.D., Zane, T., & Vanderpoel, S.J. (1979).

Tactile, auditory and visual prompting in teaching complex

assembly tasks. Education and Tralining of the Mentally Retarded,
i, 120-130.

Walls, R.T., Haught, P., & Crist, K. (1982). Products, service
contracts, operations, and tocls In sheltered workshops.

Fduration and Training of the Mentally Retarded, 17, 209-213.

Walls, R.T., Haught, P., & Dowler, D.L. (1982). Moments of tranafer of
stimulus control in practical assembly tasks by mentally retarded

adults. American Journal of Mental Deficlency, §1, 309-315.

v .
Walls, R.T., Haught, P.A.. & Dowler, D.L. (1982]. How to Train Haw

skills: Planning, Teaching, Evaluating. Dunbar, WV: Hv

Rehabilitation Research and Tralning Genter,
Walls, R.T., Slenickl, D.A., & Crist, K. (1981). Operations training

in vocatlonal skills. American ﬂqurnal of Mental peflciency, §§,

357-367. i
Walls, R.T., Tseng, M.S., & Zarin, H.H. (1976). Time and money for
vocational rehabilitation of clients with mild, moderate, and

severe mental retardation. American Journal g£ Mental

Deficiency, 80, 595-601. e

Walls, R.T., Werner, §.J., Bacon, A., & Zane, T. Behavior checklists.

In J.D. Cone)& R.P. Hawkins (EDs.) Behavioral assessment: HNew

directions in clinical psychology. Hew York: Bruner & Mazel,

1977, pp. T7-146. »

rd

Walls, R.T., Zane, T., & Ellis, W.D. (1981). Forward and backward

18



( Page 16

chaining, and whole task mothoda. BRehavior Modification, 5,

61-Th.

Walla, R.T., Zane, T., & Thvedt, J4.E. (1979). The Independent Living

Behavior Cheeklist. Dunbar, WV: WV Rehabllltat}on Research and

Training Center. -
Walls, R.T., Zane, T., & Thvedt, J.E. (1680). Tralners' personal
methods compared to two structured training strategles. American

gournal of Mental Deflclency, gﬂ, 95-507. !

Walls, R.T., Zane, T., & Werner, T.J. (1978). The Yocational Behavior
- :

Chenklist. Dunbar, WV: WV Rehabilitation Research and Training

Center.
4

Zane T., Walls, R.T., & Thvedt, J.E. (1981). Prompting and fading

guldancef::gpédurcs: Their effect on chalning and whol¢ task -

teaching dtrategies. Education and Training of the Mentally
Ft =
st
Rct:;rdéd, 16, 125-135.
Zawlocki, R.J., & Walls, R.T. (1983). Fading on the S+, S-, both, or

neither. American Journal gE'Mental Deficlency, 87, e2-u64.

1

%




Performance

Ljectives

)

Task

Analysis

i

Page 17

Instruction
1. sb
a. Sequence
b. Dimensioﬁ
2. Prompt
a. Mode
b. Placement

c. Timing

Consequences

Figure 1.

Model of systematic teachirg.




. INTERVIEWER lNTEﬁEST@ 2

CONDITION: Given only the verbal instruction.
INSTRUCTION: Name the lour thungs thal the interviewer will probably ask you queslions
aboul.," -
!
BEHAVIOR: Chent will name. (1) previous wotk experience, (2) educalion, (3) curté{u

skills and (4) personal inlerest and goals.

STANDARD: Behavior within two minules on three of lour occasions. Each ol the four
areas ol queslions mus! be named

Flgure 2. Samﬁle skill objectivefrom the Vocational Behavior

Checkllist. . ‘
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Figure 6. Stimulus materials (a) moldings, (b) vwires, {e) hardware,
(d) capasitors, () paper fasteners and the size, color,

and shape prompts that accompanies task A (moldings).
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