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INTRGDUCTION

Historieally, publie achool programs for trainable retarded and severely
emotionally disturhed students hive not distinguished themselves as unqualified
succesges, Many, if not most, of the students who h;vu psssed through these
programs have been comnitted to residential institutions, or remained at home
as long term dependents of parents and accepting relatives, Rarely have such
Students become self supporting and contributing members of our society,

There are at least two recent trends becoming manifest that will undoubtedly
place a substantial amount of ecoaomic, philosophic and instructional pressure
upon public school programs.

First, residential institutions are exhorbitantly expcnsive, shamefully
over crowded and notoriously inefficient at providing their residents with an
environmernt. that allows for even close appraximatigggaof maximun personal funec-
tioning. Many Jemonstrations have suggested that’??ﬂz;:;onsiderably less ex-
pensive to provide servicea that maintain a person {n a ;ammunity than to
provide maintenance in an institution, It is also quite apparent that resi-
dential institutions are at or abnve physical capacity and that massive amounts
of Funds will have to be expended before a substantial number of persons can be
absorbed. Thus, the expense of maintaining and establishing residential facil-
ities, the current satiation of existing fucilities, plus the poor record of
programmatic success of almost all of these facilities have convinced many
persons that alternate forms of training and care have to be found.

Second, it is generally becoming accepted in our country that all children,
no matter what their handicapping conditions, have a right to public school
training. Thus, the issue is not whether trainable retarded and severely
emotionally disturbed should be excluded fram public school programs but how

the public schools can Lest prepare these students to function effectively in
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their respective post-school enviromments. In other words, these students
will be in our puhlic achools; now, what do we do with them,

In the sumnes of 1970, the Madison Di -trict of Vocational Rehahilitation
provided funds so that persons from the Madison Tublic Schools and the Univer-
sity of Wiscoasin could plan and organize a public school prevocational training
workshop. Thes2 funds gave those concerned with the Badger Schoo? program the
opportunity to expend time and cnergy, not available during the school year,
to arrive at program objectives and plans for their realization.

The ultimate nurpose of the Badger School program is to teach each student
enrolled in the program to become a socially, personatly and economically self-
sufficient individual in a community setting. An incidental, but nevertheless
crucial secondary purpnse is to develop iastructional conteat, instructional
procedures, and instructional materials that can be used as vehicles to approxi-
mate the ultimate purpose.

Organization

The entire Grant report will be divided into the following five different
components,

A) Development of Functicnal Vocational Skills

B) Development of Functional Home Living Skills

C) Development of Functional Academic Skills

D) Development of Leisure Skills

E) Development of Appropriate Social Skills

It should be obvious that the components are arbitrarily delincated for
organizational purposes. 1In no way is it suggested oae set of skills can he
developed to the exclusion of the others, Indeed, it is our considered opinion
that the components delineated above are only a small sample of those necessary

for effective community survival and that each et of skills is probably in-
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evitably confounded with many others, Nevertheless, since we are just starting
to delineate and teach essential skills, we have chosen to classify on the
basis of function,

Basic Teaching Mod»l

The teaching model employed throughout can hest he conceptualized as
behavioristic task analysis. Task analysia refers to the reduction of new
learning to the smallest functional component parts. Behavioristic task
analysis demoands rhe additional requirement that each component of a task be
an observable response,

In our view this kind of model is particularly suited to the instructional
needs of TMR and SED students in that it has been our experience that we cannot
assure that students are acquiring information incidentally or by observation.
The only way we can L2 reasonably assured that these students are learning is
to see them perform the required responses. In addition, the behavioristic
task analysis model places the‘responsibility of instruction on the teacher
rather than the students. That is, if a student cannot demonstrate campetence
on a particular task it is the teacher's responsibility to divide the task into
more manageable units, to teach the response requirements of the new units, and
then to progress to new and more canplex responses.

The following are requirements that we feel are tentative basic essentials
of behavioristic task analyeis:

First, the teacher must specify terminal objectives in behavioristic terms.
That is, she must convert the required criterion performance into cbservable
responses .

Second, the teacher must analyze the criterion responses and divide them
into a series of less complex responses.

Third, the teacher must arrange the responses she decides are necessary

(8)



for completion of the terminal response into a series.

Fourth, the teacher must teach or verify the existence of the etudent's
ability to perform each response in the series.

Fifth, the teacher must teach the students to perform each response in
the geries in serial order.

Sixth, in an attempt to delineate successec and failures, the teacher must
record student performance during each teaching pliase so that adjustments can
be made during the teaching process,

Hopefully, each of the above six requirements will be met in cach in-
structional task, However, they may not occur in serial order, or two or more

steps may occur asimultaneously.
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Part 11

DEVELOIMUNT O FUNCTIONAL VOCATLONAL SKILIS

This camponeut of the report will he concera I with factors that are
related to the developaent of funetional vocacional skills,

The ultimate purpose of the vocational component of the prevocational
training progran at Badger School is to provide cach trainable level retarded
and suverely emotionally disturbed student with a vuc:itional repertoire suffi-
ci»nt to obtain and maintain ramunerative employment in a comnunity industrial
setting. In the past too many, if not most of theuse students, upon completion
of public school! programns, have been placed in expensive and devel opmentally
questionable state institutions, sheltered employment cettings requiring sub-~
sidies from the state, or have been kept at home. Only a small propcrtion have
been engaged in renunerative employment,

Assumptions, There are at least thr=e crucial assumptions npon which the
vocational component is based.

First, it is assumed that trainable and severely emotionally disturbed
students will he physically, intellectually and socially capable of being
cnployed in a community remunerative work setting.

Second, it is assumed that the public school in cooperation with other
public service agencies and parents, ultimately (after 15 years of public school
programming) will he able to develop and implement vocational training programs
that will provide the students with marketable vocational repertoires.

Third, it is assumed that in the near future more diverse community voca-
tional settings will be available to these students so that institutionalization,
competitive employment, sheltered wurkslops and a life tine at home are not the

only vocational alternitives,
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Model (Specification of terminal objectives in hehavioristic terms).
There are probably thousands of behaviors that must be in a student's behav-
ioral repertoire in order for him to function efficiently in a vocational
setting. A crucial question then is, '"What ax. these behaviors?" 1In an
attempt to answer this question the public school gtaff visited several
sheltered workshops and selected private industries in an attempt to delineate
the specific job tusks which the students would be expected to perfarm upon
completion of their public school careers. Samples of the many work tasks ob-
served were then either brought to the Badger School workshop in toto or
adapted for use in a public school setting. There were several tasks that
could not be brought to the school because. the necessary equipment was too
expensive, too space demanding or required staff that is currently unavailable.

The folliowing is a tentative list of job tasks selected and adapted for
use at Badger School,

Badger school prevocational training program

List and description of tasks taught,

1, Collating - task: Collate 4 page catalogs uziag a collating rack and
place completed catalogs in a cross-hatched pile.

2. Sorting sandpaper - task: Sort 4 grades of sandpaper ranging from
extra coarse to fine from one pile into 4 boxes.

3. Wire sorting - task: Sort mixture of steel and sopper wire into 2
separate piles,

4. Packaging and packing library cards - task: Package cards into packs
of 50; count the finished packs and pack them into a box,

5. Spoon bagging - task: Place a pladtic spoon into a plastic bag.

6. Heat sealing baggei spoons - task: Seal bagged spoons in a heat sealer.

7. Packaging drapery hooks - |

Task A: Fill a loading device with 14 drapery hooks.
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Task B: Place a lavel on package and insert package into jig with
stapler to staple right side of package.

Task C: Insert package into jig with stapler to staple left side
of package,

Task D: Place puckage into jig with one hole puach and punch out
hole and place finished package into box.

8, Sorting labels and coupons - task: Sort boxas of labels and coupons
into marked paper bag. At least 100 different labels and coupons are
sorted by recognizing label stapled to bag.

9, Sorting Birdseye labels - task: Sort at least 57 different kinds of
Birdseye labels by recognizing iabel stapled to bag.

10. Pleater hooks assembly - task: Assemble a two piece metal and plastic
pleater hook with the use of a jig.

11, Resealing potato chip bags - task: Use plastic cement to close faulty
end of potato chip bags.

12, Stuffing envelopes - task: Stuff windowed envelopes with an insert
and return envelope so that the receiver's name and address shows through
correctly,

13, Bolt discrimination - task: Sort 8 different kiads of bolts along
color, size and form dimensions,

14, Collating and assembling a newsletter - task: Collate and staple a ten
to twelve page newsletter,

15, Fabric discrimination - task: Match different fabrics according to
texture, color and pattern.

Examples of behavioristic task analysis

Behavioristic task unalysis procedures were utilized in an attempt to adapt

the following work samples for instructional purposes.

()




1) Catalog collating

%) Sandpaper sorting

3) Wire sorting

4) Labeling and addressing

§) Packaging and packing library cavds

6) Inspecting, counting and boxing library files

7) Packaging fish bait

8) Colored paper collating

9) Heat sealing plastic bags

10) Assembling drapery hooks

The following are examples of how many of the tasks listed above were
analyzed, The subsequent series of papers contain a description of each task,
how the task wus broken into components, the specific termninal behaviors of
concern, the materials and arrangements utilized, the measurement procedures
employed, etc.

These papers are examples of how specific tasks might be taught to specific
students; Obviously, it is necessary to adapt each task and each teaching
procedure to each individual student, It should be noted that under ideal
conditions each student would be trained to perform to eapacity on each of the
tasks. However, conditions were not ideal. Due to space, time, and staff
demands, all students who spent time in the workshops received exposure to many
of the tasks; no student waa exposed to all tasks. In addition, only a rela-
tively few students were able to receive individual and intensive training on
particular tasks.

Although it was virtually impossihle to give each student even exposure to
every available work task, attempts were made to approximite this ideal, The

following is 4 data sheet that attempts to communicate the specific tasks with
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which each student had contact, 1In éddition, a8 data sheet that attempts to
comrunicate @ record of how many tasks an individual student received exposure
to is also included. If a student was exposed to a particular task an (X) was
placad in the hlock to the right of the description of the task. If a student
was not exposed to a particular task the space at the right of the description
of that task was left blank. Thus, a record of how many tasks to which each
student was expused could be maintained,

Exposure, as it is used here, simply means that the student was taught to
perform the task successfully. However, as will be discussed in detail in the
following section, being able to perform a task successfully is only one of

the many criteria for successful vocational adjustment,
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Work Sample #1 - Collating Catalogs

Purpose: Measure the student's behavior with regard to:

2)
3)

rotor skills,

ability to follow directions,
ability to imitate,

attention span,

accuracy,

neatness, and

production rate.

Task: Collate four-page cataloge using a collatine rack and place completed
cataiogs in a cross-hatched pile during a 10 minute period.

Materials and Fquipment:

A)

1 collator rack with wells mumbered 1-10 from bottom to top.
100 catalog covers

100 page one

100 pacc two

100 nage three

timer

Instructions to Students: Point to the sheets of parer in the collating

Tack and give the following verbal instructions:

"Your job is to collate these sheets of paper into a catalop
and put the catalogs in a nile on the table."

The evaluator models the behavior while saying:

1)
2)
3)
4)

5)
6)

N
8)

9)
10)

ERIC

Full Tt Provided by ERIC.

“ith one hand take one sheet of naper from well number one.
Place the sheet of paper flat on the palm of your other hand.
Take one sheet of paper from well mumber two.

Place this sheet on top of the paper you're holding in your
other hand.

Take one sheet of paper from well murher three.

Place this sheet on top of the papers you're holding in your
other hand.

Take one sheet of paper from well mumber four.

Place this sheet on top of the papers you're holdine in your
other hand.

Straighten the paners you're holdine to make them neat. All
four corners should be even.

Place this pile of napers on the table. This pile of namers
makes one catalog.

(15.)



Work Sample #1 - Collating
Page 2

11) Make another catalog th: same way you made the first one,

12} Put this second caialog croaswiae vn top ¢ff the first
catalog. This stacking croaswise is called cross-hatching,

13) Put your third catalog crosswise on top of th: une below it,

14) Remember, when you finish a catalog place it crosswisc on
top of the one below it, '

15) When I say GO, you start making the catalogs, When I say
STOP, we will count the number you did,

Data Sheet: The data sheet indicotes raw score measurements of the student's

ey e © o

performance in eaclt sessioun,

Comments: A blank page is included in each booklet for the evaluator to make
specific camients about the behariors and performance of each student.

Preduction Graph: Production in the collating task should he 100 completed
catalogs in a ten-minute period. Industry allows a 10%¥ "personal time" loss
which sets the industrial norm at 90 cumpleted ~atalogs in ten minutes,

A client in work adjustment in a sheltered worksadp must produce 70% of the
industrial norm in order to exhibit acceptable beaavior.

Daycare norms are at least 10% of the normal production.

(V)



Student Evaluator

Tork Samle #1 - Collating Trial 1 Trial ? Trial 3 —Trial 4
Following Verbal Instructions T-% T-W # T-w # T-¥
and ‘atching a !lodel 10 10 10 10 I 10 10 710
1) Takes one sheet of paner

from well #1. Y | Y N Y N Y N
2) Places sheet of paper on

palm of hand. Y i Y N Y N Y N
3) Takes one sheet of paner

from well #2, Y N Y N Y M Y N
4) Places 2nd sheet of paper

on ton of first in palm of

hand. Y N Y N Y N Y N
5) Takes one sheet of naver

from well #3. Y N Y N Y N Y N
.6) Places 3rd sheet of paver on

top of others in palm of hand. Y N Y N y N Y N
7) Takes one sheet of paner from

well #4, Y N Y N Y N Yy N
8) Places 4th sheet of naner on

too of others in palm of hand. Y N Y N Y N Y N
9) Straightens paners to make

them neat. Corners match. Y N Y N Y M Y N
10) Places pile of papers on

table. P Y N Y N Y N Y M
11) Piles other catalogs in

cross-hatch fashion. Y M Y N Y M Y !

'otor Corronents

1) Pulls sheets from collator

vells one at a tire. Y N Y N Y N Y b
2) lises both hands for collating. Y N N Y N v !
3) Places sheets without droppine

on top of ane another. Y N Y N Y | Y }
4) Can ma%e vrist and arm move-

ments to place catalogs cross-

wise in pile. v N Y N Y N Y !

(2)

ERIC

Full Tt Provided by ERIC.



ORX SYTLE #1 - Collating
Production Graph

100
90’
80 |
Completed |
Catalogs 70
60
50
40
30
20 |
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0
|
§
Date: \
90 Industrial Nom Ped (accuracy rate, Total-wrong)
63 Sheltered “orkshop
10 Daycare Blue (rroduction rate - total produced)

Green (number of errors)
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Vork Sampls #2 - Sorting Sandpaper

Purpose: ‘easure student's behavior with regard to:

1) ability to discriminate texture,
2) accuracy,

3) attention span,

4) production, and

5) ability to follow instructions.

. .Task: Sort four grades of sandpaper ranging from extra coarse to fine from
one bax into four boxes during a 10 1dnute period. ,

Materials:

A; 320 5 1/2" x 4 1/2" nieces of sandpaper - extra coarse.

B) 320 5 1/2" x 4 1/2" nieces of sandpaper - coarse

C) 320 S 1/2" x 4 1/2" nieces of sandpaper - medium

D) 320 S 1/2" x 4 1/2" pieces of sandpaper - fine

E) 1 large box type container

F) 4 boxes marked very rough, coarse, smooth, and fine
(Corresponding sample of sandpaper should be fastened to hox
and used as sorting cues.)

Instructions to Students: [Lvaluator indicates large box of sandpaper and
the four smaller marved boxes.

'"Your job is to sort the sondpaper in this box into four
separate boxes."

1) (Give the student a piece of extra coarse sandnaner to touch.)
"""eel how rough this piece of sandpaper is.”

2) (Take back the piece of sandnaper and put it in the box marked
"extra coarse".g "This extra coarse sandnaper should he sorted
into this box."

3) (Give student a piece of coarse sandpaper.) 'Feel this piece
of sandnaper. It feels rough but not as rouph as the first
piece. '‘e call this coarse.”

4) (Take back the sandpaner and put it in the box marked "coarse".)
"This coarse sandpaper should be sorted into a separate box."

5) (Give student a piece of medium sandpaper.) 'Feel how much
smoother this piece of sandpaper is than the first two pieces.”

6) (Take back the piece of sandnaper and put it in the box marked
"smooth”.) '"This smooth sandpaper should be sorted into a
separate box."

7) (Give student a piece of fine sandpaper.) "This fine sandnaper
is smoother than all the others."”

(19)
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Work Sample #2 - Sorting Sananiper
Page 2

8) (Take back the piece of sandpaper and put it in the hox marked
"fine'".) '"Tis smdnaper should be sorted into a separate
hox."

9) ‘*“The sandpaper in this big box is all mixed up together."

10) 'Your job is to take nieces of sandpaper from the mixed-up
box and separate ther so that all one kind is togpether."

11) (Demonstrate with a piece of each kind of sandnaper.) "The
very rough sandpaper poes in this box, the coarse sandpaper
goes in this box, the smooth sandpaper goes in this box, and
the fine sandpaper goes in this box."

12) "Sort as many pieces of sandpaper from the mixed-up box
you can when I sav GO. 'hen I say STOP we will count how
many you did correctly."

(20)
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“Student “Fvaluator

Work Sample #2 - Sorting Sandpaver Trial 1 Trial 2 Trial 3 Trial 4
Following Verbal Instructions A ¥ T-v ¥ T ¥ TI-
and 'odelling Behavior 0 10 10 ) S 0T
1) Sorts sandpaper one at a

time from the mixed-up box

into separate boxes. Y N N Y N Y '
2) Sorts sandpaper by handful

into se;arate boxes. Y N N Y N Y N
Texture Discrimination
1) Correctly sorts very coarse

sandpaper into separate box. Y N N Y N Y N
2) Correctly sorts coarse sand-

paper into separate box. Y N N Y N Y N
3) Correctly sorts medium sand-

paper into separate box. Y N N Y N Y N
4) Correctly sorts fine sand-

paper into separate box.
S) Sorts all of one ind of

sandpaper. Y M N Y N Y N

(2))
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Yiork Sample #2 - “orting Sandpaper

Production Graph
12807
|
960;
|
|
640
!
320
0
Date:
Industrial Norm Red (accuracy rate, Total - wrong)
Work Adjustment -
Daycare Blue (production rate - Total produced)

Green (number of errors)

(22)
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Work Sample #3 - Wire Sorting

Purpose: Measure the student's hehavior with regard to:

1) ability to discrininate wire width accurately, and
2) increase wire sortine nroduction rate.

Task: Sort mixture of steel and covmer wire into two separate piles.
Materials and Fquiprent:

A) 10 pounds mixed and urattached steel and conper wire
B) time clock

C) data sheet

D) table and samples

F; separa*or

G) scale for easy measurement

Instructions to Student: Evaluator nuts § pounds of mixed copper and
steel wire on the table in front of the student. A sample of each width
will be inserted into two separate nieces of wood and placed in front of
theistudent. The student can use the samples as an additional discrimi-
nation cue.

"Your job is to separate the copper and steel wire into two piles."

1) "The steel wire is thicker than the copver wire." (Give the
student a piece of each kind of wire to hold and look at.)

2) (Take the piece of steel wire from the student.) 'Take the
pie:;: :ﬁb iteel wire and put them in a separate nile here
on the e."

3) (Take the piece of conrer wire from the student.) "The
thin pieces of wire are copper. Take them and put them
in a separate pile here on the table."

4) ‘'Remerber, the steel vire is thick and the coprer wire is
thin." ,

5) Sort as many pieces of copver and steel wire into separate

piles as you can. ‘hen I say GO, you can start and when I
say STOP, we will count the mumber you did correctly.

(23)
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Student

~ Evaluator
Tork Sample #3-Wire Sorting _  Trial 1 Trial 2 Trial 3 “Trial 4
1Ibs Tot 1bs Ibs Tot Ibs Jbs 1ot 1os 1bs ot )
Size Discrimination B w-1 IS5 w-iI5 w-15 IS “w-
1) Accurately sorts thick
steel wire into pile. Y N Y MY N Y N
2) Accurately sorts thin
copper wire i..to pile. Y N Y N Y N Y N
3) Sorts only one kind of
wire into separate pile. Y N Y N A4 N Y N

®AccuraCy can be checked by running a magnet over the sorted piles and weirhing the
amount of steel wire correctly sorted.

-y

ERIC
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5 1bs
4°1/2 1bs
4 1bs
3 1/2 1bs
S
2 1/2 1bs
2
11/2 1bs
11
1/2 1b
0
Trials
Date:
Industrial Nowm
Work Adjustment
Daycare

ERIC

Full Tt Provided by ERIC.

Yire Sample 3 - Mire Sorting

Production Graph
Name
2 3 4 S 6 7 8 9 1 1

Red (accuracy rate, Total - wrong)
Blue (production rate, total produced)

Green (number of errors)

(25)




Work Sample #4 - Labelling and Addressine

Purpose: ‘'leasure student's behavior with regard to:

1) accuracy,

2) production rate,

3) ability to follow verbal directions,
4) neatness, and

§) motor ability.

Task: Place labels on the front and back of completed catalogs by use of
a molistener. ‘

Materials and Equipment :

A) 10 folded catalogs

B) 10 clientele labels
C) 10 distributor labels
D) 1 moistener

Instructions to Student: Evaluator shovs catalogs to students pointing
out the Iabels.

*Your job is to put labels on ihese catalogs. One label goes
on the front and another label m the back."

1) Take a catalog and put it on the table in front of you, front
side up, (Demonstrate each st;ep.)

2) Take a client label from this box (pile) and put it upside
down on the table next to the :atalog.

3) Hold the label flat on the tablo._ with two fingers.

4) Pick up the roistener in your other hand. Check to see that
the tube hus water in it.

5) Hold the moistemer like you would. a cil, between your
thumb and first finger. pencsls

6) Rub the sponge on the moistener across the label. Don't
push down too hard or you will get too much water on the
label and it won't stick.

7) Turn the label over and place it Tight side up on the catalog.

8) !fake sure you have the label in the'right spot and be sure it
is on straight.

9) Turn the catalog over.

10) Take a distribution label from this box (pile) and put it
upside down on the table nmext to the catalog.

(Re.)

ERIC
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Work Sample #4 - Labelling and Addressing
Page 2

11) Hold the label flat on the table with two fingers just like
the other one.

12) Hold the moistener in your free hand and rub the sponge across
the label.

13) Turn the label over and place it right side up on the catalog.

14) Check to be sure you have this label on straight and in the
right place.

15) Look at the catalog to be sure you put a lasbel on each side.
16) Place the finished catalog in a pile herc on the table.

17) Wwhen I say GO, start putting the labels on the catalogs. Work
as fast as you can until I say STOP. When I say STOP, we will
count how many you did correctly.

(27)
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Sl T

Work Sample ¥4 - 1R 1"y and™

Following Verbal ...
and Modelling Behavicr

Al wsino

1)

2)
3)

4)
5)

6)
2]
8)

9)

10)

11)

12)

Takes one vanali aat places
it ri;ll“t I;'lk'!" R

Takes a client b,

Placcs lahkel J-,:--hl',‘ AOwn on
table nex: o ooy,

Moistens lule,

Place  lapel i side up
m the catdaiog,

Turms cotal. y

Takes distrileirn o

Places labei iin=i.t dnwn on
table next ro cataing,
Moistens labefl with sponge.

Places labe: right side up on
cataloy.

Crecks ('RT-'\'?-W.{! tAa & o
labels .‘1&!‘.‘\"' RN -”..-'d

Places cata'oys i mle,

“Fotor Ability | T T

1)
2)
3)

4)
5)
6)

Picks up one cataing at a time.
Takes one ithe! at o tise.

Holds labe. mn tbhre with two
finger. .

Polds moi1s3feiier Wt one hand.
Rubs moiste- -,

Picks mistoned el
tablz.

(28)

“Evaluator
o Trial 1 Trial 2 Trial 3 Trial 4
w I10NS T T FT-W - -
o 5 15 I8 15 IS 15 b -
o table. Y N Y N Y N Y N
Y N Y N Y N 1 N
Y N Y N Y N N
Cunge ., Y N Y N Y N Y N
Y N Y N Y Y N
Y N Y N Y Y N
Y N Y N Y Y N
Y N Y N Y N Y N
Y N Y N Y N Y N
Y N Y N Y N Y N
18 two
Y N Y N Y N
Y N Y N Y Y N
Y N Y N Y N
Y N Y N Y N
Y N Y N Y M Y N
Y N Y N Y N
<% tahel, Y N Y N Y Y N
nff the
Y N Y N Y N Y »



Neatness

1) Labels are not too wet or
they lose their stickiness. Y N

2) Labels are placed on the
catalog in the right place. Y

3) Labels are put on straight. Y N

1 (29)
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Work Sample #4 - Labelling and Addressing
Production Graph

Number of Correctly
Labeled Catalogs 25

20
15 ;
I

10 |

3

0
Date:
Industrial Nom Red (accuracy rate, Total - wrong)
Sheltered Workshop
Daycare Blue (producticn rate, total produced)

Green (number of errors)

) (&.)
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Work Sample #5 -~ Packaging and Packing Library Cards

Purpose: Measure the student's behavior with regard to:

1) ability to discriminate color,

2) ability to use hand tools,

3) ability to use hands independently,

4) ability to count, and

5) increase packaging and packing production rate.

Tagk: Package cards into 500 card packs, count the finished packs, and
pack them into a box. P ’

Materials and Equipment:

A) 1600 3" x 5" library cards - green

B) 32 3 x 5" library cards - yellow

C) 2 wooden jigs 3" x 4"

D) 2 large scotch tape dispensers with tape
E) 2 boxes for packing

Instructions to Students: Evaluator indicates cards, jig, tape dispenser,
and packing box to student.

*Your job is to take SO cards from this stack and package them
with gger and scotch tape. Then place the packs of cards into
this and count the finished packs."

1) The 50 green cards are separated by a yellow card.

2) (Take a piece of wrapping paper.) Place this piece of
paper in the jig.

3) Remove the yellow card and place it on the table here.
4) Take the green cards down to the yellow card.
5) Do not pick up the yellow card.
6) Place cards on paper in the jig.
7) Fold paper up from bottom of jig.
8) Fold paper down from top of jig.
9) Hold paper together with one hand.
10) With other hand, tear off piece of scotch tape.
11) Tape paper on cards.
12) Remove pack of cards from jig.

13) Place finished pack into box.

14) Package and pack as many sets of 50 cards as you can. When I
say GD you can start and when I say STOP, you will count how
many you did correctly.

©

‘ (1)



Student

“Evaluator

Work Sample #S5 - Packaging and

Packing Library Caids Trial 1 Trial 2 Trial 3 Trial
se o ools, Color Dis-
crimination, Counting and # T-¥ # T-W # T-W ¢ T
Independent Use of Hands 10 10 0 10 10 10 10 1
1) Accurately picks up 50 cards. Y N Y N Y N Y
2) Accurately removes yellow
card. Y N N Y N Y
3) Places yellow card into pile. Y N N N Y
4) Accurately places paper in
jig. Y N Y N Y N Y
5) Accurately places 50 cards
in jig. Y N Y N Y N Y
6) Accurately folds paper over
cards. Y N Y N Y N Y
7) Tears tape off dispenser with
one hand. Y N Y N Y N Y
8) Holds paper folded over cards
with other hand. Y N Y N Y N Y
9) Accurately tapes paper on
cards. Y N Y N Y N Y
10) Removes finished packs from
jig. Y N Y N Y N Y
11) Places finished packs into
box. Y N Y N Y N Y
12) Accurately counts finished
packs. Y N Y N Y N Y
()

ERIC
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Work Sample #5 - Packaging and Packing Library Cards
Producrtxgon Graph

16 | ; '
14
12
Packages 10
Completed g
6
4
2
0i
Sessions:
Date:
Industrial Nom Red (accuracy rate, Total - wrong)
Work Adjustment
Daycare Blue (production rate - total produced)

Green (number of errors)

(23)




Work Sample #6 - Inspecting, Counting, and Boxing Library Files

Purpose: Meas:ire student's behavior with regard to:

1) ability to discriminate fomm,
2) ability to count, and
3) increase inspecting, counting, and boxing production rate.

Task: Inspect files, count 1? files and pack them into a cardboard box.

Materials and Equipment:

A) 150 library files

B) 10 cardboard files

C) 1 large cardboard box for discards

D) 1 large cardboard box for completed boxes

Instruction to Students: Evaluator shows library files to student.

'Your job is to inspect these files, count them into piles of
12, and place them into this box."

1) See this file; the ink is smeared on this file. Put it into
this box to be thrown away.

2) See this file; this flap is tom. Put it into this box to be
thrown away. )

3) See this file; the printing is bad. Put it into this box to
be thrown away.

4) See this file; this file has no smeared ink, the printing is
good, and it doesn't have any flaps torn off. Put this file
here on the table.

5) Put 5 more files like this one on top of the first with the
glued side up. (Evaluator indicates the glued side.)

6) Now you have € files in this pile with the glued side up.
7) Put o good files with the glued side down on top of these 6.

8) When you have 12 good files in this pile, put them into this
cardboard box and place this box into this large box.

9) Inspect and bcx as many files as you can. then I say G), you
can start and when I say STOP, we will coumt how many you did
correctly.

(3t)

ERIC

Full Tt Provided by ERIC.



Stixient

—Evaluator

Work Sample 76 - Inspecting,
Counting and Roxing Library
Files

Form Discrimination, Counting

Trial 1 Trial 2 Trial 3 Tria1_2_4_

-Ww W -

=ty .
T0o 1 10 I I -1 10

1) Inspect files for defects and

discard bad ocnes. Y N Y N Y N Y !
2) Inspect files for defects and

place good ones in pile. Y N Y N Y N Y y
3) Can place 6 good files glued

side up in a pile. Y N Y N Y N Y N
4) Can place 6 good files glued

side down on top of first 6. Y N Y N Y N Y }
§) Can place 12 files correctly .

into cardboard box. Y N Y N Y N Y Ly
6) Can place this box into large

box. Y N Y N Y N Y N

(35)
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Work Sample #6 - Inspecting, Counting and Boxing Library Files

Boxes Packed

Sessions:

Date:

Industrial Nomm
Work Adjustment

Daycare

ERIC

Full Tt Provided by ERIC.

Production Graph

o
o

S = N W e U O w W™ O

10 boxes
7 boxes

Red (accuracy rate, Total - wrong)
Blue (production rate, total produced)

Green (number of errors)

(36)



Work Sample 7 - Packaging Fish Bait

Purpose: Measure the student's behavior with regard to:

1) :’bkillity to control and coordinate finger movements accurately,

2) increase packaging fish bait production rate.
Task: Insert fish hooks accurately into bait, pile four completed strips
of bait into a pile, fold all four strips (together) into thirds, and place
this folded bait into a glass jar.

Materials and Equipment:

A) 30 small glass jars
B) 120 pieces of leather (fish bait) pre-cut with two small holes

C) 50 fish hooks #3/0
D) 1 cardboard box for packing jars
Instructions to Students: Evaluator indicates materials to students.

"Your job is to put fish hooks into this bait, pile four com-

pleted strips of bait into a pile, fold all four strips into

thirds, and place this folded bait into a glass jar."

1) Evaluator takes a piece of bait and places it in front of
student. (Notice this bait looks like a fish. See the tail
end. See the head end.)

2) Notice this bait has two small holes.

3) Pick up a strip of bait.

4) Pick up this strip of bait in one hand.

§5) Pick up one fish hook with your other hand.

6) Put hook into a hole on right side of bait.

7: Pull hook through hole on left side of bait.

8) Pull hook tightly into bait.

9) Place bait with hook on table.

10) Flatten hook against bait.
11) Complete three more pieces of bait with the fish hooks.

12) Place each completed piece of bait on the first one wmtil you
have four pieces of bait together.

(37)
ERIC
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g:;l; gample #7 - Packaging Fish Bait
13) Pick up all four pieces of bait together.
14) Fold 1/3 of bait under with left hand.
15) Fold 1/3 of bait under with right hand.
16) Place completed bait into glass jar (ooks up).
17) Complete as many jars of bait as you can. When I say G0, you

can start and vhen I say STOP, we will count the number of
completed jars you did correctly.

(38)
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Student ‘kvaluator
Work Sample #7 - Packaging Fish
Bait Trial 1 Trial 2 Trial 3 Trial 4
6 bO-w 6 0-w 0 0-w 6 O~

Finger Dexterity

1Z 12 12 17 1Z_ 127 17 TZ

1) Plzces pieces of bait on table

with tail on left. N Y N N Y }
2) Picks up bait with one hand. Y N Y N Y N Y }
3) Picks up fish hook with other

hand. Y N Y N Y N Y A
4) Puts fish hook into hole on

right side (head side) of bait. Y N Y N Y N Y )y
5) rulls fish hcok through hole

on left side (tail) of bait. Y N Y N Y N Y I
6) Pulls hook ti, atly into bait. Y N Y N Y N Y I
7) Places bait with hook on table. Y N Y N Y N Y H
8) Flattens hook against bait. Y N Y N Y N Y Ny
9) Completes 3 more pieces of

bait. Y N Y N Y N Y y
10) Places all four pieces of

bait into a pile according

to dircctions. Y N Y N Y N Y }
11) Picks up all four completed

picces of bait together. Y N Y N Y N Y }
12) Folds 1/3 of bait (tail side)

under. Y N Y N Y N Y !
13) Folds 1/3 of bait (head side)

under. Y N Y N Y N Y 1
14) Places completed bait into glass

jar with hook pointing up. Y N Y N Y N Y ]

(3.)
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Work Sample #7 - Packaging Fish Bait

Production Graph

9 1~

6

5
et

3

2

1

0 -
Sessions:
Date:
%#Rﬁ%ﬁslm 2 ;ji:::ss Red (accuracy rate, Total - wrong)
Daycare 1 jar Blue (production rate, total produced)

Green (number of errors)

(40.)
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Work Sample #8 - Colored Paper Collating

Purpose: Messure the student's behavior with regard to:
1) ability to match the behavior of a model,
2) ability to plan and organize, and
3) increase collating production rate.
Tagk: To look at a four-page booklet and make others just like it.

Materials and Equipment:

A) 40 pieces of blue paper
B) 40 pieces of yellow paper
C) 40 pieces of pink paper
D) 40 pieces of white paper
E) 1 3-hole punch

F) 1 stapler and staples

Instructions to Student: Evaluator noints to papers, collator rack, stapler,
and punch.

"Your job is to make a booklet like this."

1) Show a model of a four-page booklet (first yellow, second blue,
third pink, and fourth white) with three holes punched on left
side and stapled once in left-hand comner.

2) You are to make as many booklets like this one as you can. When
I say GO, you can start and when I say STOP, we will count how
many booklets you made correctly. Evaluator does not give ver-
bal instructions because student is to follow a model.

ERIC (#.)

Full Tt Provided by ERIC.



l w
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—Student

Work Sample 8 - Collatin
Following a Model i

Following a Model

1)

2)

3)

4)

5)

6)
)

8)

9)

Places white paper in well
#1 of collator.

Places pink paper in well
#2 of collator.

Places blue paper in well
#3 of collator.

Places yellow paper in well
#4 of collator.

Collates 4 9ages from well
f1 to well #4,

Strajghtens 4 pages.

Staples 4 pages in left-
hand corner.

Uses punch to make three
holes on left side.

Places finished booklets
into pile on table.

Tvaluor

Trial 3 Trial :

Y N Y !

Y N Y '

Y N Y :

Y N Y

Y Y ]
Y !

Y N Y :

Y N Y l

Y N Y 1

— Lo 4 .



Work Sample #8 - Collating by PFollowing a Mocel
Production Graph

20 ©
18
16
14
Comploted 12
10
8
6
4]
2 !
0.
Sessions:
Date:
I".r}?!:sxg:lsm Red (accuracy rate, Total - wrong)
Daycare Blue (production rate, total produced)
Green (number of errors)
ERIC 43)
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I.

I11.

- CTEsEE—— .

General Behavioral Objective: The student shall be able to demonstrate
his understanding of the heat sealing job by being able to follow and
complete the directions given for the (1) feedexr's, (2) sealer's and
(3) packer's duties.

Heat Sealer Tasks:

A. (3) Jobs (components)

1.

Feeder
a. quality check spoons for -
l) rips
2) wrinkles
3) dirt
4) bowl of spoon facing down with the handle pointing up
toward the open end of the spoon
b, timer
1) watches clock and calls time at 15 minute intervale
Heat Sealer

a. plugs in heat sealing machine to lower wall socket - watches
temperature gauge until it registers 2000

b. works the heat sealer to seal the bagged spoons
¢, queality checks seal on sealed, bagged spoon
Packer

a, quality checks seal, spoon, and bag

b. places the finished product (sealed, bagﬁ%d apoon) in box

B. Instructional materials used in heat sealing project:

1.
2.

bhox of bagged spoons
heat sealer machine
(2) empty boxes

time clock

tables

signs reading:

CH)



a. "heat secaler"
b. ‘'rejects"
c. 200°

C. Speaking and reading vocabulary nnceesary for succesaful completion
of heat sealer project: Y

1. foot pedial
a. manual
2. switch
a, automatic
3. wall socket
4, temperature gauge
S, presses
6, vending machine
7. rejects
8, seal
9. machine
-10, spoon
a, howl
b. handle
11, bag
a, top
b. bottom
D. Mathematical skills necessary for completion of heat sealing program:
1. tell time so as to call "time" in 15 minute segments
2, vead 200° on temperature gauge
E. Social skills necessary for successful completion of heat sealing job:
1. respond to verbal directions of teacher

2, duplicate modeled directions given by teacher

(4s)




3. work in groups of 3 - request assistance - respond to directions
promptly

4. responsible to attend to onv portion of job at a time and remain
at assigned work station for set number of minutes

III. Evaluation:
A. Actual completion of program components
B. Quality of finished products
C. Amount of assistance reqﬁired to carry out all components of the program
IV. Method of teaching components of the heat sealing task:
A. Whole group discussion of:
1. What is a machine?
2. What is a heat sealer?
3. Where do we get the heat sealer machine?
4, 1Is it an expensive machine?
S. Do we need safety rules to use it?
6. Where do the finished, sealed spoons go?
7. What will the spoons be used for?
8. What is considered a good quality job?
9. 'Discuss parts of machine and other equipment used.
10. Demonstration (by teacher) of how parts of machine are worked.

11. Discussion of vocabulary and definitions necessary to complete the
various components.

B. Whole group discussion of:
1. Feeder's Job -
a. What is his job?

1) quality checks the bagged spoons
2) timer

h. Verbal directions of feeder's job = pick up the bagged spoon
from the hox ind quality check it ~ then hand it to the heat
gsealer. If there is anything wrong with it, put it in the
"reject box, "

(4¢.)




C.

D,

2. Heat Sealer's .Job -
a., What is his job?

1) plugs in machine to wall socket and waits until temperature
gauge reads 200°,

2) works heat sealer to seal the bagged spoons

3) quality checks the seal

b. Verbal directions of heat sealer's job -

Take the bagged spoon in the right hand from the feader - put
both hands on the bowl of the spoon with the handle facing up
and place it between the two presses just 8o that you can see

=the' top of the spoon. Press the foot pedal with your right
foot and wait until the top press has gone dowa and then come
back up. Take your foo* off the pedal and remove the sealed
bagged spoon from the press, Quality check the seal of the
vagyged spoon and if anything is wrong with it, put it in the
"reject box." If nothing is wrong with it (ripped, torn,

dirty, wrinkled, etec.) hand it to the packer with your left
hand,

3. Packer's Job -~
a. What is his job?

1) quality checks seal, bag, and spoon
2) places the finished quality product (clean, neat, sealed,
bagged spoon) in packing box

b, Verbal directions of packer's job -
Take the sealed bagged gpoon and quality check it to make sure
it is sealed properly, clean, neat, and unwrinkled and if it
is, put it in the box. If something is wrong with it - not a
quality bagged spoon - put it in the "reject box."

Teacher demonstrates to groups of (3) the parts of the heat sealer
machine and how to work it.

Teacher models 2all (3) jobs and how all (3) jobs are rotated.

FEEDER
PACKER
H. SEALER ROTATION
SYSTEM
PACKER H. SEALER AT
15
FEEDER MINUTE
FEEDER INTERVAILS
H. SEALER

PACKER

(47.)



. NAILABLE,
pEST copy R | Work Sample #10 - Graber Drapery Hook Project

I. Objectives: ..

=to enable a student to feollow directions and retain
them for a long duration.

-t0 enable a student to work cooperatively on nn assembly
line; to tolerate Job switcres within the assembly line;
tu strive for nccuracy on each task of the assembly
line, and Lo strive for and maintain a hiah productior.
rate.

-t0 faclilitate the student'®s utilizatlion of new term-
{nolosy related to the task.

-to develop small motor skills necessary to manipulate
the Arapery hocks and labels,

-to develop ndequate visual perception fer quality
checking finished products and distinguishiaz parts
of each component of the task,

II. Specific prozrams to foster approximations to the
ot jectives stated:
A. Materials used ir assembling Graber Drapery Hook
Packacges:

1. Components of task:
drapery hooks
plastic bags
latels

2. Machines:
loadine tray
f1lling chute
right-side stapler
left-side stapler
one=-hole punch

B. Vocadbularly

HOOK

rounded slde of hook

flat side of hook

open 2nd of hook

pointed end of nook

BAG

open end of uag

sealei «nd of -ag

front of Lag

back of bvag

LARB =L

front. of latel

ek of l1atel

fliaps of lateld

folled wdae of 1labhel

staple Yine on lavel

SUAPL MO

rieht=side stapler

left=31dr siarler

rel slot, in jlw

(4.)




right staple
left staple
FILLING CHUTE
loading trav
chute
handle
narrow end of chute
slots in loading tray
ONE-HOLZ PUNCH JIG
handile of one-~hole punch
one-hole punch
(CONCEFI'S)
even (label)
straleht (bag)
C. Social skills necessary for workinz successfully
0n an assembly line:
respon! Lo verbal directions
cooperate with fellow workers
verbally request assistance and adiitional materials
De Machine set-up:

A
[ :7.'

\Fitling /
\-(‘.hu}z

\

°

F

8 fﬁl Packing \
\ i | Quality
Bay 9‘ ] lj J' C,henkinj
Right -c1de Left-side One -hsle
Stapler J\S S'hl?\‘" 3—5 Punch -.T\S F

B C D £

(44)
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III. Evaluation
A. Results of prolect
gach student 12 Sroups 1,2,3,% #1418 able vo perform
At least one task on the assembly line. Froduction
progress for eack sronp vis tabulated on a chart
that contiined date, amount o time worked, and
number of finishedl packazes, und amount of monev production
Wwis worth.
B. Reinforcement "or project vurosress
~Students nountel aloni thelr finishel puackives
at the ~nl of each work session, dAiscussel the
monetary worth of trelr oroduecticn, ind s+«w all
thelr projucticn information writien on tretlr chart,
-3tuients from Group 1 2lso used a productioan griph
to see wWrether thelr production went up or :lown
from tre 4day before,
-Student.s took a fileld trip to Wolf=Kubly LHirsie
to see their work or disnlay at a retuail store.

IV. Actual teachine of task
INTRODUCTION
This 1s an asseably line job. ack persun will do
only part of tre wrole job, Eack person 1s responsible
for his part of tre jJob. (Discussion of assembly line)
e Wwill be doine 2 quality job. Ihere will be no
rejects or mistakes that we will send out ta a store.
EXPLANATION OF CuMrONENTS AND MACHINGES (as in II)
IXPLANATION OF INODIVIDUAL JOBS
Person A
faces the side of the filling crute
has a2 box of hooks in front of hin
plcks up one hook and places 1t in slot of louilneg tray

with the point®&d edee of hook toward back

puts a hook into each siot of “tie loadine tray

Person B
fagces front of filline chute
h has plle of bass to his right
takes o ne bag, slidies hetween finzers to open and,
usingbott hands, puts nirrow end of chute irto
open bag
when all slots on the l0adini- tray are fill.d, "B"
pulls the hindle slowly and evenly Lowzrd himself
moves bax down, away from chuie while holdine top of btas
passes hag to his risht to Person C

Person C
faces front of rishteside stapler jiwu
has a pile of latels to tis rient
recelves bae from p~rson 3
picks up one label (front towards him, folded edpe up)
slides label onto rop of bae {front of late] over
front of hue); folded edre of “aw touches top of bag
slides bas, l.bel first, into slot of ji=z, usine bhoth hands
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when in place holds 0 nly with left fineers on left
corner o f label

presses stapler with right rand; pulls baz carefully
out of slot with both h:nis; crecks staple

passes »Haax Lo persosn D

Person D

faces front of lef.-side s.apler Jig

recelves hae from person

slides bam, label first, 1arno slot of ita, using
both hands (until lahaeled bae can 0 nc farther
into slot)

when in place, holds onrlv with left fineers on left
corner of label

presses stapler with right hand: pulls bae earefully
out of slot with bosk hanAds,

ckhecks rositlion of staple; passes bag to Person F

Person F

faces front of one=hole punch ig

takes hag from Person D

slides bag, label first, into the slot of the iis using
both hands

holds only with left fineers on left coracr of label

presses handle of one-hole punch Aown witr richt hand
and releases \t.

removes baer carefully from slot with both hands

checks to see that the hole is clear

passes bhasx to person F

Person F

faces packine box,

receives finished bag from person E

checks to make sure tha% packace has boLr staples in
correct place, hole is in correct place

packs finisred packaze cirefully nto packinre box

(s1)
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SAMPLE RECORD OF NUMBIR OF TASKS TO WHICH EACH STUDINT WAS EXPOSED

TASK_TAUGHT

1. Collating - task: Collate 4 page catalogs usiag a collating rack and place “"]""-1

completed catalogs in a cross-hotched pile.

"9, Yorting sandpaper - tasc: Sort 4 grades of sandpaper ranging from extra coarse
L" to fine from one pile into 4 hoxes.

—t— - -

- . - am—— ———— - —— s TR @, B ER e G R O @ —

3, Wire sorting - Task: Sort mixture of steel and copper wire into 2 separate piles,

— L - - - e e o me e - e - - - — —— - s m— e v oo
1 4, Packaging and nacking library cards - task: Package cards into packs of 50; count

the finished packs and pack them into a box.

——

AP T S B EED & re W B - - - e - -

5. Spoon bagging - tigk: Place a plastic spoon into a plast:c heg.

- e - e o -y metn Gl S T W S G CEASIERSER S G IR @ S AR MR & SR .

- ampn S S m—— g— —— -

6. Heat sealing haggvd spoons - task: Sealing bagged spoons in a heat sealer,

b e e ——————— e — - - - - -
! 7. Packaging Graber hooks -
Task A: Fill a loadiag device with 14 drapery hooks,

o - —— — --- ——w—

Task B: Flace a label on package and insert package into jig with stapler to
etaple right side of package.

l —_— -

‘ Task C: Insert package into jig with stapler to staple left side of package.

e ar— ———  C—— — o amn -

Tagsk D: Place package into jig with one hole punch and punch out hole and
place finished package into box.

|
I

' 8. Sorting labels and coupons - task: Sort boxes of labels and coupons into
l marked paper bag. At least 100 different labeis and coupons are sorted by
; recognizing label stapled tc¢ nag.

-J-——- - e ve wows o

. Sorting Birdseye labels - task: Sort at least 57 different kinds of Birdseye
labels by recognizing label stapled to bag.

. Pleater hooks assembly - task: Assemble a two piece metal and plastic pleater
hook with the use of a jig.

- -t

e

. Resealing potato chip bags - task: Use plastic cement to close faulty end of
potato chip bags.

— —— — o e e
h2. Stuffing envelopes - task: Stuff window envelopes with an insert and return

L envelope 8o that the receiver's name and address show through correctly.

<

1

| ‘task that begins with two bolts along three dimensions and ends with seven
| bolts along eight dimensions.

| - -—

13, Bolt discrimination - task: Sort bolts according to cumulative bolt sorting '

A

.

P4. Collating and assembling a newsletter - task: Collate and staple a ten to

| twelve page newsletter.

S e - - ————————— = & - - (R S ——
hs. Fabric discrinination - task: Match different fabrics according to texture,

' color and pattern.

j)<

-
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SUMMARY DATA SHEET OF TiSK 40 WHICH BACH STUDENT WAS EXFOSED

Studeat
8) Zu%k% ?, 20 % e, Ya, 10, 1k
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3 :.:\sk.-, :l, 2, 5_-, Tuy Ve, 7, 12
4 :asks 1y 2, 3, “u, 7t, ve, fw. 2, 1¢, 1, 12, 17, W, 18
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Developnent of speecific_pre-vocatinaal hehaviors in specific students

- oo e o - - - m oemms e - - " emves e G AN a @

Tn addition to providinﬁlexpnsuru nnd rather cursery training to many
students on nany tasks, attenpts were made *o sel2et individual students and
investigate specific parameters of work hehavior. The “ollowing five papers
are included as examples of how several necessary vocational behaviors were
investigated., The primary purpuse of the fullowing praojects was Lo teoach the

* students iﬁvu!ved to perform the work task as well as they were capable. In-
cidently. however, the staff was also concerned with d2lineating specific
teaching techniques and measurement procedures that might be utilized effec-
tively whit) other students on many different tasks,

Each paper de? 1es the particular work behavior of concern, the rationale
for developing t behavior, a description of the students, materials, tasks
and teaching procedure as well as a report of results and a discussion, While
it is possible to abstract the content of the papers, it is felt that the intent
of the papers will be more conprehensible and informative to the reader if they
are presented in their entirety, It should als> be noted that the five papers,
a8 they are presented below, have been génerated over the past two years and

have been submitted and/or published in several prafeasional journals,

o (S5)




Abstract

Work arrangements (individuui and assembly line) and reinforcement
(social only and social plus tangible) were manipulated to increase the
production rates of six trainable level students in an envelope stuffing
task. Individucl work settings consistently resulted in higher production
rates than ossembly line settings regiordless of the reinforcement contin-
gencies in etfect. Production rates also consistent)y improved when
tangible reinforcement in the form of components of a "banana split" was
successively made contingent on attaining a student or group specified goal.
These environmental manipulations were successful in part because the
teachers specified their instructional objectives in a way that required
direct measurement of thef- students' behavior.

Increasing Individual and Assembly Line

Production Rates of Retarded Students1

Lou Brown, Sylvester Johnson, Eve Gadberry and Nancy Penrick

University of Wisconsin and Madison Public Schools

One of the major objectives of school programs for "trainable level™
retarded and severely "emotionally disturbed" acslescent students is to
contribute to the development of functional vocational behaviors.

Crosson (1969) delineated two approaches to providing work for persons
not expected to be able to compete successfully in the open job market. The
first approach is to find work that those with severe disabilities can perform,
While this approach may have short term benefits (e.g. "doing something is
better than doing nothing," "everyone has to start somewhere") the long term
benefits may be negligible. For example, scquisition of new work skills may
be minimized and potentially competitive workers may not be challenged to
pexform to the best of their ability. Crosson's second appxoach is to take
available work ard assume the responsibility of training the students to
become efficient at performing the required tasks. This alternative approach
more clearly represents the competitive job market in which an employer secks
trained workers or designs training programs > develop, in his workers, the
skills he feels are necessary.

lrhis demonstrstion was supported in part by NICHD Grent 5 POL HD 03352
to the University of Wisconsin Center on Mental Retardation and by the State
of Wisconsin, Title VI-A, ESEA, Project #00030 in cooperation with the Madison
Public Schools.
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In accordance with Crosson's second and more recommended approach to
developing functionel vocationael skills, a work task that is generally
available in the competitive job market, envelope stuffing, was solicited by
a public school staff. Ordinorily the training problems confronted when
attempting to simulate the demands of a natural work environment are: first,
to teach the s-udents to perform the components of the work task and second,
to arrange the work environment in such a way as to maximize the efficiency
of the students' work performance. Because the students in this demonstration
had already indicated that they could perform the components of the work task,
the problem here was that of improving work efficiency. Work efficiency was
operationally defined as the number of envelopes stuffed in a specified time
perivd, i.e. rate of production,

Two procedures were used in an attempt to improve work efficiency or
increase the rate of production. The first procedure was concerned with
investigating production rates under two work arrangements: 1) individual

roduction in which one person completes all of the components of the task
and 2) assembly line production in which each s“udent is responsible for
only one component of the task. The second pro:-2dure was concerned with
investigating production rates under two ¢iflevent kinds of reinforcers:
1) social only 2nd 2) social plus tangible.

METHOD
Students

Four male and two female students, enrolled in public achool special
education classes, were involved in this demonstration. The students, ranging
in age from 15 to 20, had been evaluated by certified school paychologists.
Three huad obtained IQs ranging from 38 to 45 and were disgnosed as txoinable
mentally reterded. The remaining three had obtained IOQs ranging from 55 to
67 and were diagnosed os schizophrenic.

Work Setting

Work was performed in a public school classroom at tables capable of
geating six students. While two classes of tem students each were involved
in the seme envelope stuffing activity in the classroom, the six students
involved in the demonstration were seated at a work station sbout ten feet
from where the other students were working. Two teachers emd two teacher
aides supervised the entire classroom with one teacher assigned specifically
to the six students in this demonstration.

Work periods were divided into 15 minute seasfons, each Leginning end
ending with the teacher ringing a bell. When t!:2 terminating bell rang, the
students completed the envelope on which they were working. The teacher then
counted the completed envelopes and recordco tae total next to each student's
name on the chalkboard.

G7)




Since 0ll students had been engaged in the envclope stuffing activity for
three days at un average of two hours daily prior to the start of this
demonstrotion, it had been estoblished that each student could adequately
perform all components of the task.

Work Task

The task materials consisted of e large windowed envelope into which wes
to be stufied an addressed envelcpe, a letter, and o sheet of seals; all of
which were folded to size,

Individual stufing. The six students sat around the table with each one
having his own four piles of supplies (sheet of seals, letter, addressed
envelope, and windowed envelopeg. The task required:

1. Placine the sheet of seals on the letier

2. Placing the addressed envelope ou "h. letter and seals

3. Stuffing the three piece pile into the windowed envelope so that
the address could be read

Tucking in the envelope flap

Placing the envelope in a small box

4
S

Assembly line stuffing. The six students seated around the same table
worked in an assembly line in the following way:

1. The first worker placed the sheet of seols on the letter

2. The second worker placed the addressed envelope on the letter and seals

3. The third and fourth workers stuffed the three piece piles into

windowed envelopes so that the address could be read

4. The fifth ond sixth workers tucked in the envelope flsps end placed
the envelopes in a small box

Procedure

Individual end assembly line production rates under Social reinforcement
and feedback. The initial portion of the demonstration consisted of 18 fifteen

minute work sessions. During the first three work sessions each student was
instructed to stuff the envelopes as faat as he could (individual stuffing).
During the second three work seassions each student wes assigned a component
of the task, and the group was instructed to stuff the envelopes as fast as
they could (assembly line stuffing). These work arrangements were alternated
every fourth session until each etudent had performed for nine fifteen minute
sessions under each work arrangement.

Throughout the irdividual r“uffing work sessions socisl reinforcement
was frequently given., That is, the teacher intermittently dispensed such
verbal statements as '"good job," "You are doing fine,' "That's good, but can
you get even more than that?" "great job," and "excellent work." At the end
of each session, the number of envelopes each student stuffed was written next
to his name on the chalkboard. Each student was then praised and/or encouraged
to do better the next time.
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Exactly the seme verbal comments were dispensed by the teacher during
the p:.sembly line stuffing sessions. MHowever, feedback in the assembly line
setting consisted of writing the total number of envelopes the Eroug stuffed
on the chalkboard and praising and encouraging the group to do Letter the
next time.

Individuai and assembly line production rates uder social and tangible
reinforcement. At the end of session 18, students had worked for nine fifteen
minute pcriods in both the individual and assembly line settings with teacher
fraise, encouragement and feedback, At session 19, the reinforcement con-
ditions were changed. In addition to social reards, students were given
the opportunity to work toward acquiring 2 'L.onma aplit."

Individual production. Starting at session 19 a production goal was set
for each student. Each student's goal was the highest number of envelopes he
had stiffed during any one of the nine preceding individual work sessions. The
students were instructed that each time they exceeded their particuler goal
they would be given @ cardboard tag which they could later exchange for a part
of a "hanana split.” It was explained that the first tag (a white one) re-
presented a scoop of ice cream. Each additional tag (of varied colors) could
be exchanged for one trimming from the selection of: bananas, chocolate
sauce, caramel sauce, nuts, whipped cream, and cherries, Thus, each time
a student exceeded his individual production goal, he was awarded a tag that
could be exchanged for a component of a banesna split.

Assembly line production. Similarly, for sssembly line stuffing the group
goal was the highest number of envelopes they had stuffed during any one of the
nine preceding assembly line work sessions. The students were instructet¢ that
each time the group exceeded the goal, each one of them would be given a tag
which could be exchanged for a component of the banana split.

Work conditions under the individual and group banana split contingency
consisted of: three sessions of individual stuffing, three sessions of
assembly line stuffing, two sessions of individuel stuffing and finally two
sessions of assembly line stuffing., While the students were working for the
banana split, they were also receiving praise, encouragement and feedback from
the teacher. At the end of each Session en-elopes were counted and the colored
tags were taped on the chalkboard next to each :idividual's name.

RESULTS

The number of envelopes each of the six students stuffed in each session
were combined, yielding a group total of envelopes stuffed per session. Each
completed envelope was checked by a staff member to insure that an addresa
was visible through the windowed envelope. Incorrectly stuffed envelopes
were not included in the counting.

Insert Figure 1 about here
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As can be discerned from Figure 1, the students consistently stuffed
envelopes at a higher rate in the individual work setting than in the group
work setting. During the first nine individual work sessions the students
averaged 167 envelopes stutfed per 15 minute session. During the first nine
assembly line work sessions the students averaged only 111 envelopes stuffed
per 15 minute session,

When the 'banana split" was introduced, the production rates of the
students under individuol and assembly line work sessions increased dramatically.
During the sesaions when the banana split contingency was in effect the students
averaged 260 (60% increase) and 162 (49% increase) envelnpes stuffed in the
individual and assembly line work settings respectively.

DISCUSSION AND PRACTICAL IMPLICATIONS

This project was concerned with two major objectives. The first was to
investigate the differential effects of individual and assembly line work
settings on production rates. There can be little doubt that the students
consistently produced at higher rates when in the individual work setting,
regardless of the reinforcement procedures in effect. Parametric manipula-
tions were not attempted and there may be many factors that might have con-
tributed to the superiority of the individual work setting. For example, the
assembly line may have been structured in such a way as to impede rather than
facilitate cambining the components of the task. That is, i{f the assembly
line had been structured differently, increased production rates might have
accrued. (It should be noted that intrinsic to an assembly line arrangement
group p;oduction is, for the most part, a function of the least efficient
member.

The individual work setting seemed to provide for comparative and com-
petitive interactions. Many times during the individual work sessions, the
teacher observed the students comparing their completed piles to those of
their peers. In addition, the scores posted beside each student's name at
the end of each work session resulted in such statements as "I beat you this
time" and "1'll get more than you next time." However, in the assembly line
setting, there was only one pile of envelopes and only one score to place on
the chalkboard. It is at least feasible that this work arrengement decreased
interstudent comparisons and competition resulting in lower production rates.

Thus, while it is possible that the greater production in the individual
work arrangement was merely an artifact of a poorly designed essembly line,
it seems more probable that the individual work setting provided interstudent
competition end feedback that were consequential in improving performance.

The second major objective was concerned with increasing production
rates by manipulating consequences, It is assumed that during the first 18
work sessions, social reinforcement in the form of teacher praize and encour-
agement was sufficient to maintain a reasonably constant production level.
However, perfarmance after the introduection of the goal setting and banana
split contingency demonstrated that the students initially were producing at
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*@ much lofer rate than they were capable and that their behavior was
aensitive to meaningful changes in their envirc ment. Even though the
.8tudents had to demonstrate only minimal (le~s -han 1%) improvement to
gttain the@r goal, the banana split contingu.cy resulted in 60% and 49%
increases in the individual oand assembly line work settings respectively.

* Practical Implications

. . Perhaps the most important practical implication of this demonstration
Y is that the teachers defined their instructional objectives in such a way
- th?? the behavioral components of these objectives could be directly measured
- (&.e. the number of envelopes stuffed during a specified time period). Such
. direct measurement enabled the teacher to generate two crucial instructional
-“evaluations. First, she could determine whether ar not her teaching tech-
nijues affected the behavior of the students in a desired manmer. Second,
1f the desired changes in behavior were not discernible, the teacher could

immediately make appropriate adjustments in her technique until she designed
a procedure that proved effective,

An additional implication is that the demonstration was designed and
implemented by classroom teachers in a public school with little increade in
time or effort. This factor strongly suggests that basing an instructional

procedure on direct measurement of student behaviar is both practical and
well within the capabilities of classroom teachers.

Finally, it is becoming increasingly evident that retaerded students ore
responsive to changes in their work environment (Brown and Pearce, 1970;
Huddle, 1967; Noonan and Barry, 1967; Zimmerman, Stuckey, Garlick and Miller,
1969) and that a particular level of functioning at one point in time is not
necessarily representative of performance cspab.lities. Admittedly, the use
of @ "banana split" to improve performance i3 an artificial consequence not
feasible in competitive employment. However, such similar operative con-
sequences as money, praise, and tokens have proven effective in contstDUt1ng
to the develupment and meintenance of functional vocational hehaviors. As
our teaching technology improves our expectations of the level of vocational
performance of retarded students must change. It is becoming increasingly
difficult to justify basing vocational "training" prugrams on tasks that
students are currently capable of performing. The responsibility is now
placed on educational and workshop personmnel to design and mawipulate train-
ing environments that arechallenging to their students =nV workers and that
will contribute to the maximum develnpment of fuuctionel vocational repertoires.
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Increasing the Production Razes of Trainable
Retarded Students in a Public Schooi Simulated Workshop

Lou Brown and Eve Pearce

Education and Training of the Mentally Retarded

Abstract: Teacher praise and knowledge of results were used to in-
crease the production rates of five emotionally disturbed students.
When the emotionally disturbed students could perform the task con-
sistently and efficiently, they were used as mooels for three train-
able level retarded students. While the production rates of the
three trainable level students improved, each student seemed to be
affected differently by exposure to reinforced models, direct rein-
forcement, and knowledge of results.

If trainable level retarded persons can be expected to function vocation-
ally in sheltered workshops (Cohen, 1966), the question arises as to what
special education programs in public schools can do to facilitate future vo-
cational adjustment. The writers feel that if a sheltered workshup environment
is a probable placement for this level student, at least part of the publie
school cwrriculum should be d2signed to contribute to the development of basic
vocational skills.

This paper is a report of how @ teacher in 3 public school menipulated &
simulated workshop environment in an attempt to mprove the work skills of in-
dividuals diagnosed as trainable mratally vetaxded. The specific problem con-
fronting the teacher was rate, i.e., the stuuents Seemed to be performing at 8
relatively low rate when compared to what might be expected in a sheltered
workshop or competitive employment. Therefore, techniques that might be ex-
pected to increase the rate of production were employed (Bandura, 1969).

This study was divided into two parts. The first part was concerned with
increasing the number of envelopes a group of five emotionally disturbed stu-
dents filled in 20 minute work sessions. The second part was concerned with
using five emotionally disturbed students as models in an attempt to affect
the individual production rates of three trainable level retarded students.

Procedures Followed

Workers. The five students used in the first part of the study had re-
ceived psychiatric diagnoses of mental illness (e.g. autistic, schizophrenic)
énd thus were enrolled in a special education class for emotionally disturbed
children in a midwestern public school system. They ranged in chronological
age from 12 years 9 months to 16 years 4 months. Their IQ scores ranged from
S1 to 67.

The three workers added in the second part of the study were enrolled in a
classroom for trainable level students. Joe was a 20 year old mongoloid with
an IQ of 30; Marilyn, a 16 year old mongoloid with an IQ of 47; and Dick, 16
years old with an IQ of 48,
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Work Setting. All work was performed in the school gym at lunch tables
which could seat eight students comfortably. Each student had his cwn supply
of materials and & small cardboard box. At the start of cach sessiun, a elock
was placed in the middle of the table and set at 20 minutes. At the end of
20 minutes, a bell would sound and the session was terminated.

Task. The work task involved the following stéps:

1. Placing the leaflet into an addressed folder.

2. Placing the leaflet and addressed folder into a windowed envelope ao
that the address could be read through the window of the envelope.

3. Tucking the flap into the envelope.

4. Putting the envelope into & box.

PART ONE

Program. The first part of the study wes concerned primarily with in-
creasing the number of envelopes the group of five emotionally disturbed stu-
dents filled in 20 minute sessions.

After the teacher demonstrated how to perform the task successfully, each
student was given a work station at the table snd told to complete the task,
When all students demonstrated they could complete the task the teacher seid,
"Now I want you to fill as many as you can. 1 am going to time how fast you
are working and will let you know how well you are doing."

It was assumed that teacher proximity, verbal praise, and feedback of
performance functioned as reinforcers., That is, when the five students were
seated at their work station and performing the tasks, the teacher patted them
on the back and made such statements as "Great job," "I am proud of you," "You
are doing fine," or "I am pleased to see you working so well." In addition,
when each 20 minute work session was completed, each child was told how many
envelopes he had filled ond advised how his performance compared with previous
20 minute sessions.

Results and discussion. At the end of each 20 minute session, the teacher
compiled the number of envelopes each student filled and computed a group aver-
age. The average number of envelopes the group filled during 46 sessions is
illustrated in Figure 1,

Inspection of Figure 1 indicates that the average number of envelopes
filled increased over 20 minute sessions. That is, during the first five
seasions the group filled sn average of 47 envelopes per session. During the
final five sessions the group filled an average of 86 envelopes per session.

At this point, it cannot be determined whether this incresse in performance was
due to practice, verbal reinfarcement, feedback, peer modeling, or some other
varjables not readily apparent. Nevertheluss, their records indicated that

the students could remain at their work st:ztions and consistently and efficiently
complete the task,
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PART TWO

The second part of the study was concerned with using the five emotionally
disturbed students as models in an attempt *o <clineate variables that might
affect the production rates of three trainuule level retarded students.

The trainable level students were studied individually, since the mani-

. pulations made were based on individual variations in production rates. Each

child was investigated under the following three conditions.

L. Baseline. Each student was assigned a seat approximately 20 feet
uwady from the table at which the models were working. After the
teacher demonstrated how to perform the tasks and made sure that
each student could complete the entire sejuence, th2 students were
instructed to put the leaflets and letters into the envelopes &s
fast as they could. They were then left alone for 20 minutes. At
the end of 20 minutes, the teacher collected the individual piles
of envelopes, removed them from view, and counted them.

2. Exposure to reinforced models. The three students were seated at
the tcble at which the models (emotionally disturbes children) were
warking and instructed to work as fast as they could. While the
trainable level students were exposed to this condition, they did
not receive comments or feedbock from the teacher concerning their
performance. However, the models did receive approving comments
from the teacher during these sesgions. The models were also told
how many envelopes they had filled when the =essions were completed.

3. Reinforced models plus direct reinforcement and feedback. The train-
able level studenis were given the same encourogement, praise, and
feedback as the models.

Joe

Program. The progrom that was developed for Joe involved the following
five phases:

Phase one. Baseline.

Phase two. Exposure to reinforced models.

Phase three. Return to baseline.

Phase four. Re-exposure t» reinforced models.

Phase five. FExposure to reinforced models plus direct reinforcement and
feedback,

Results and discussion. Durirg Phase One, Joe filled an vverage of 44.3
envelopes per session (Figure 2). During the second phase, he filled an aver-
ege of 63.3 envelopes per asession. The aversge may not be the best indicator
of his performance during Phase Two, since inspection of Figure 2 suggests that
he seemed to be performing better toward the end of Phase fwo thsn at the start.
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During Phase Three, when Joe was removed from view of the models, he filled
an average of 55.8 envelopes per session. .owever, inspection of Figure 2
suggests that the more sessions he was away from the models, the fewer envelopes
he filled.

When Joe was returned to the models at Phase Four, a rather marked increase
in the number of envelopes filled was observed (Session 22). While this in-
crease ws not maintained over the succeeding three session, Joe did average
77.9 envelopes filled during Phase Four as opposed to 55.8 envelopes filled
during Phase Three.

During Phase Five, Joe was given exactly the same treatment as the models.
This change did not scem to-have any appreciable effect on the number of envel-
opes he filled. That is, during phases 4 and S, Joe filled an average of 77.7
énd 79.7 envelopes per session respectively.

Dick

Program. The program designed for Dick included the following five phases:

Phase one. Baseline.

Phase two. Exposure to reinforced madeis.

Phase three. Return to baseline.

Phase four., Re-exposure to reinforced models.

Phase five. Expgﬁure to reinforced models plus direct reinforcement and
feedback.

Results and discussion. During Phase One Lick filled an average of 36
envelopes per 20 minute session (see Figure 3).

When Dick was placed at the table with the models (Phase Two) he filled
an average of 58 envelopes per 20 minute sess’on. Inspection of Figure 3
suggests that although the influence of the models had an initially positive
effect on his performance, this influence seened to diminish rapidly over time.
It is also possible that the temporerily increased rate was due to the mere
change in environmental conditions.

When Dick was removed from view of the models (Phase Three) his production
rate decreased gradually at Session 8 and then returned to 2 level not appre-
ciably different from his perfoxmance under the baseline condition (X = 31).

When Dick was retwrned to the models (Phase Four) only a slight increase
was observed in the number of envelopes he filled per 20 minute period (X = 41),
It also appeared that his performance was again decreasing over sessions,

When given reinforcement and feedback (Phase Five) Dick's performance seemed
to increasse sharply (X = 71) and remein at a rrlatively high rate,

Inspection of Figure 3 suggests that Di~k's performance was, in some degree,
a ref.ection of the modeling an. Jirect reinforcement conditions provided.
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Placing him in the presence of reinforced mudels seemed to result in an
initial increase followed bv a gradual reduction in the number of envelopes
filled. The effects of direct reinforcement seemed to be more pronounced and
durable in that when he was receiving direct reinforcement he performed at a
higher rate then under baseline or modeling conditions. It appears that this
higher rate of performance was maintained over time when compared to his per-
foxmance under the model-only condition.

Marilyn

Program. The program designed for Marilyn was different from those of
Joe and Dick in that it involved only the following three phases:

Phase one. Baseline,

Phase two. Exposure to reinforced models.

Phase three. Exposure to reinforced models plus direct reinforcement
and feedback,

Results and discussion. During Phase One, Marilyn averaged 21 envel.opes
filled per 20 minute secsion (Figure 4). During Phase Two, she averaged 19
envelopes, and during Phase Three, when she remained at the table with the
models and was given positive reinforcement and feedback, she averaged 41
envelopes filled per 20 minute period.

The performance record of Marilyn indicates that, unlike Joe and Dick,
she did not appear affected by the mere presence of reinforced models. How-
ever, when she was given the same kind of r~irnforcement and feedback as the
others at the table, her performaice doubled., While her perfoxrmance never
did reach the level of the models, a substantial improvement over her baseline
performance was observed.

Summary and Practical Implications

The primary objective of the study was to increase the production rates
of the three trainable levesl students. There can be little doubt that their
production rates did, in fact, increase. However, the problem of attributing
the increase to specific environmental variables still remains. Therefore,
the explanations offered should only be considered tentative.

In the first part of the study systematic manipulations were not attempted.
Thus, the increase in production rate of the group may be explained by any
number of variables, e.g., practice, feedback, teacher proximity, verbel re-
inforcement, peer pressure, peer models, a combination of all the above, or
othexr variables not readily apporent. In addition, the problem arises that
what accounts for the increase in one student's performance may have little
or no effect on the rate of another. Obviounly, these problems can be an-
swered only by future research involving stringent parametric manipulations.

(62)




In the second part of the study systematic manipulations were attempted
and the effects of these manipulations were asscssed on an individual rather
than group basis. As can be expected, the patterns of performance were unique
to the individuals under study. For example, all three students were exnosed
to reinforced models and three different performance patterns seemed to emerge:
(a) the performence of Marilym did not seem to be affected at all by exposure
to reinforced models, (b) the performance of Joe seemed to increase and remain
at a higher level, and (c) the performance of Dick indicated that the modeling
effects, if any, were temporary in that both times he was exposed to the models
an initial increase was followed by a gradual decrease.

A similar situation seemed to exist when the three students were given
direct reinforcement by the teacher. Joe seemed to perform as well under the
direct reinforcement and feedback condition as he did under the modeling con-
dition. Dick and Marilyn seemed quite sensitive to direet reinforcement and
feedback in that their performance. increased ma.‘kedly and was apparently main-
tained when direct reinforcemeént and feedbacl. v:ace applied.

If we view studunts or trainees in workshops as individuals; it seems only
logical that we attempt to generate a training environment that fosters indi-
vidual development.

In order to approximate this ideal we need at least two things: (2) a way
of measuring some of the components of individual development, and (b) a variety
of procedures that might contribute to individual improvement.

The present study represents an attempt to use the single subject design
(Sidman, 1960) as a method of evaluating individual progress. That is, the
training programs were based on the performance records of the individual
students, An analysis of their records indicated that each student seemed to
work at different rates and for different reasons. The point to be made here
is that if we keep individual performance records, we stand a better chance of
tailoring individual programs.

The use of competent models, contingent reinforcement, and feedback are
but a few of the techniques known to improve performance (Bandura, 1969; Jens
& Shores, 1909). Money, tokens, edibles and other tangibles have also proved
effective (Huddle, 1967; Noonan & Barry, 1967; Zimmerman, Stuckey, Gerlick, &
Miller, 1969). If teachers or sheltered workshop personnel are ccnfronted
with the problem of low production rates, they might considexr systematically
manipulating several of the perfarmance variables that seemed to be successful
with these students,
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Effects of Consequences on Production Rates of Trainavle
Retarded and Severely Emotionally Disturbed Students

in a Public School WOrkshop.1

Lou Brown, Patricia Van Deventer and Lucille Perlmuttex

University of Wisconsin and Madison Public Schools

Most public school prevocational truining programs involving exceptional
children have been concerned with educable retarded and mildly emotionally
disturbed students. There axe at least two major reasons why few pudblic
echool prevocational training programs have been developed for trainable
retarded and severely disturbed students: First, many trainable and severely
disturbed students have been either insitutionalized or excluded from school
programs. Second, it has often been 2ssumed thut these students are either
intellectually, socially or emotionally incapable of benefiting from long
range vocational skill development programs.

Recently, there has been a rather marked increase in public school pro-
grams for trainable and severely emotionally disturbed students and a con~
comitant decrease in the availability of institutional placements. Thus, it
Beems logical that many of these students upon completion of public school
will be expected to function in their communities. Obviously, vocational
skills are smong the most important prerequisites for successful or even
guasi-successful perfarmance in the community.

Gold (1968) stated that "Some tasks require a high degree of intelligence
but little formal training. Others require trained ability, but & minimum of
intelligence. And some require both.," While Gold and his sssociates (1969)
have been remarkably successful in developing relatively complex vocational
skills in trainable students, there still seem to be many vocaticnal tasks
available in the work community that require little intelligence end little
training; e.g., collating, envelope filling, colox coding, various sorting
tasks, and ssaembling a wide variety of units involving a small number of
components. '

The work task involved in this project (collating four page catalogues )
is one that seems to require little intelligence and little training. In
tasks of this sort, the problem is not so much to teach the student to perform
the task correctly, but to teach him to perform at a rate sufficient for the
employer and employee to readlize an acceptable return form their respective
investments,

lrhis demonstration wes supported in part by NICHD Grent § POL HD 03352
to the University of Wisconsin Center on Mental Retordation.
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To teach a student to ascquire the behaviors necessary fer successful com-
Pletion of a task, the teacher typiecally relies upon learning procedures such
#8 graduated modeling, fading, priming, response differentiation and many of
the procedures used in discrimination training (Gold and Scott, In Press).
Once o student con perform a task successfully, the rate at which he performs
then becomes the instructional problem. Perhaps, the most efficient method
of increasing perfarmance rates is to present ma>ningful consequences con-
tingent upon performing at higher rates.

Apperently many sheltered workshops stratify their workers on the bssis of
production rates. That is, a competitive production range for a particular
task is established., If a worker is not performing within the competitive
range, he may be snitable for what is sometimes called competitive sheltered
work. That is, although he cannot produce as much as a worker in competitive
employment, the workshop can still realize & profit fraom his production rate.
If a worker is not performing within the competitive sheltered workshop range,
he is typically stratified into what is sometimes colled an activity center
range.

This paper is a demonstration of how the mamipulation of response con-
sequences can increase the production rates of trainable retarded and severely
emotionally disturbed students in a public school prevocational training pro-
gram on a collating tesk. Since the behavioral demands of the task were simple,
the objective of the project was to teach each student to perform in the com-
petitive production range,

Method
Students (Ss)

Eighteen Ss (8 males and 10 females) enrolled in four different public
school special education clesses for retarded and emotionally disturbed stu-
dents were randomly selected. Ss ranged in CA from 12 to 20 years (X=16.6),
in MA from 5 to 14 years (X=7.7), in IQ from 31 in 70 (X=46.7) and in years
in school from 6 to 13 (X=10.6).

Educational, medical, psychological, and paychiatric records included
such diagnoses as trainable retarded, low educable retarded, psychotic, emo-
tionally disturbed, epileptic, brain injured, expressive aphasic, chronic
brain syndrome and Downs Syndrome. These records also contained such state-
ments as "lazy, apathetic and unmotivated," "no attention span," "no eye-hand .
coordination," "weakest in fine motor skills," "ecan't follow directions,”
"difficulty in controlling her hends," and "can barely hold a pencil.”

Materiols and Work Arrangement

Four different collators were used: & nine w2ll wooden collator was ob-
tained from a local workshop; the aschool custodisn constructed @ four-well
wooden collator; and 2 collators were made of cardboard library baoxes by the
teacher side. The four collators were placed on 2 tables and Ss were rotated
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80 that each § worked at a different collator on consecutive trials. Four
different colors (green, yellow, pirk, white) of 84" x 11" pAper were used.
The different kinds of paper were actually job application forms. The bottom
well of each collator contained 100 pieces of green paper, the next highest
wells contained 100 pieces of yellow, pink and white paper respectively.

Data sheets, instructions, and graphs were constructed for each S. A
kitchen timer was used to measure work intervals and nickels were used s
reinforcers in the final phase of the program.

Teaching the components of the task:

The collating task was divided into the following components:

1) S takes 1 shecet of green paper from the bottom well with his pight hand
(if he is right-handed) and places it in the pulm of his left hand.

2) S takes 1 sheet of yellow paper from the next highest well end places
it on top of the green paper in the palm of his left hand.

3) S takes 1 sheer of pink paper from the 1 xt highest well and places
it on top of the green and yellow penevr in the palm of his left hand.

4) S takes 1 sheet of white paper from the next highest well and places
it on top of the green, yellow and pink pieces of paper in the palm
of hias left hond.

5) S places the lower side of the papers on the toble; put his hand or
the sides of the papers so only the white sheet is visible.

6) S places the collated sheets on the table.

7) S collates four additional sheets and places the second set across
the first batch (ccoss-hatch).

the catalogues campleted by the S did not meet the exact specifications
set by the teacher, the catzlogue was not acceptable. It should be noted that
@ student could make more than one error on any one catalogue; e.g., the papers
were turned the wrong way, more thon four papers were in one catalogue, or the
four colors were not in correct serisl order.

In the first step of the teaching procedure T brought § to a collater and
said, "You are going to learn to do this job. Now, plesse atend in front of
this collator and do exactly as I tell you to do." T then said, "lake the
sheet of green paper out of the bottom well with your right hand and put it in
the palm of your left hand." If S responded carrectly T said, "Good" snd pro~
ceeded to component 2. If S did not respond correctly, T repeated the direc-
tion while she modeled the correct behaviors anc then repested the direction.
S8ixteen Ss responded correctly after the correct behaviors were modeled.
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A priming procedure wac used with the 2 Se who did not respond correctly
after the behaviors were modeled. Thot i3, while repeating the directions T
physically guiced the ° Ss through th2 correet vehaviors. T then gradually
removed her assistance uniil the 2 Ss eould o .iplete the entire series by
themselves, |

These procedures were followed until each § performed each component of
the task in the correct serial order on three consecutive trials without verbal .
directicn, modeling, or priming, That is, T said, "Start collating™ and all
Ss re5ponded correctly,

Increasing Production Rates

When Ss demonstrated that they could perform the components of the task
in the correct order, ottempts were made to increase production rates. This
part of the program was divided into *he following 5 phases: baseline, chort-
ing, baseline, charting, and money.

Phose I (baseline). All baselines were obtuoined individually; that is, T
brought § to the collator and T said, "I am going to time you to see how many
catalogues you can muke in a 10 min. period When I say "Go," you are to start
and whea I say "Stop," you are to finish the catalogue you are working on.
"Ready, Gn." When § started to collate T left the immediate work orea. At
the ¢nd of the 10 min. period T returned, removed S from view of the collator,
counted and recorded the number of curreLt and incorrect catalogues he com-
pleted and then selected a different S, Typically a 8 trial baseline period
was used; however the variability of one § required a fourth baseline trial.

Phase II (charting). After baseline rates were established, four students
were told to stand in front of the four load~! collators. T then presented
each § with a graph of his baseline producti01 rates and said, "This line tells
me how many catalogues you collated in u "0 :in. period. Now we will try to
work better and faster. If you work better c..d faster, your line will go up
and that is good. If you do not work better and {oster, your line will go
down and that is not good. Now, when I say "Go," I want you to work as fast
as you can, When the 10 min. period is up, we will count how many you did,
mark your graph, and see how far your line went up." Each § was given exactly
the same directions and continued in this phase until his performance stabilize

Phase III (baseline). The procedures used in phase I were reinstated.
Phase IV (charting). The procedures used in phase 1I were reinstated.

Phase V (charting and money). In addition to obtaining feedback from
their charts, money was used as an additional consequence. Money was introduce
in the followzng manner. T pointed to the highest point on the graph recorded
for each S and said, "This is the best you have produced so far in a 10 min.
period. From now on each time you produce more than you ever did before you
will be paid a nickel."
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Results

Competitive employment norms for this particular task were not avaialble,
80 4 teachers were brought to the workshop cnd asked to collate as many cata-
logues as they could in a 10 min. period. The rates per 10 min. period of the
4 teachers ranged from 65-75. According to the director of a local sheltered
workshop, 70% of the competitive production range is considered sufficient to
meet the criterion of competitive sheltered work ond 103 of the competitive
production range is considered an acceptable criterion for persons placed in
activity centers.

An § was considered capable of competitive employment if he averaged at
least 65-75 correctly completed catalogie. ‘u tre final five 10 min. trials
ir. which the money contingency was in effret. .f an S averaged at least 46
catorlogues during the final 5 trials, he was considered capable of competitive
sheltered work; and if an S averaged more than 8 catalogues during thegse trials,
he was considered placeable in an activity center. Based on these criteria, 3
Ss' production rates reached those expected in competitive cmployment; 6 reached
production rates in the competitive sheltered work range; and 9 Ss remained in
the activity center range.

while the per Sormance records of each S were unique, several consistent
production patterns werc discerned. Thus, the performance patterns of the 6
88 who are considered represeatative of S8 who performed at the three differ-
ent prodgction levels during the final 5 sessions will be presented here (See
Figure 1).

During Phase I (baseline period) the production rates of all S were
within the activity center range. (Average baseline production rates ranged
from 0 to 39.6.) In addition to the relatively low production¥ates during
this period, 7 Ss, including Sy4, demonstrated a relatively high rate of
errors (Average baseline error rotes ranged from .3 to 20.).

During Phase II (charting) the production rates of all 18 S$s increased.
However, the amount of increase varicd widely between Ss. For example, only
a slight rate increase was observed for Sy,, but §) showed a rate increase of
50% when charts were introduced (See Figure 1). In addition to the increase
in rates, the number of errors decreased in all 7 S8 who made the relatively
high rates of errors in Phase I. (During this rhese the average production
rate ranged fram 3.2 to 59, and the averape evror rete renged from 0 to 7.2).

When charts were removed (Phase III) three different perfeormance patterns
seemed to emerge: Five §s, including S, (See Figure 1), returned to their
baseline levels of production; the rates of 7 §8, incinding 3,, continued to
increase, and the rates of 6 Ss, including 84. #id nut change. Turing this
phase errors either increased or remajr-- che 82me in 6 S8, hut errors were
virtually eliminated in the remn<--48 12 S8.

During Phase TV -u@D charts were reintroduced, the rates of 1l Ss, in-
cluding S8 . g 45! 6 incressed; 5 Ss including S;, showed little change;
ond 2 8o ne? “prdaented in Figure 1, decreased s1tg§t1y in production from
Phase = In acddition, errors were made Ly only 5 of the 18 Ss.

(75)




When money was introduced (Phase V) two response patterns emerged: 1) the
rates of 14 of the 18 $s incressed (including $s 7.3 .4.7. & 1¢): and 2) by the
end of Phase V er.urs were virvually eliminateﬁ-in’ail’gé. During the final §
twrials of Phase V, 3 8s averaged within the competitive production range. Al-
though 3 additional §s did reach comperitive production levels in certain
trials, their averages were bolow the competitiv2 range. In addition, 3 of
the 9 Ss whose avercge rate in the final § trials qualified only for activity
center placement did perform at the competitive sh-oltered work range in
certoin trials. Finally, the 5 lowest production rates during the final §
sessions ranged from 10.4 to Il (X=22). Five of these 6 38 perfoxrmed con-
siderably above the minimum activity center range.

A Spearman rank order correlation coefficient was computed to determine
whether IQ scores were independent of average production rates curing the
final five trials of Phase V. The correlation coefficient obta2ined (rs = ,38)
was not statis ically significant at the .05 level.

Discussion

When charts werc ntroduced 2s a vehicle for providing each studert with
knowledge of how well he was producing, the rate of cach student increased.
In an attempt to discern whether the increases were due to charts, the charts
were removed. If the increoses were due solely to charts it would be expected
thot upun removal, production votes would have returned to baseline levels;
but orly five etuduuls returned to baseline levels when churts were removed.

There are at least two explanations why 13 students did not retwn to
baseline production levels. First, it might be argued that charts were not
functionally related to response rate, ind the increoses observed in Phase IX
were due to changes in the enviroumental arrangement, practice, or some other
stinulus complex not reodily discernible. Second, it might be argued that
charts were responsible for the initial increuses, but when they were removed
other factors were present that either maintained or increased rates (Baer &
Wolf, 1970). It appeared to the writers that same form of peer competition
developed that might have attenuated the effects of charts on some students.
For example, when charts were removed (Phase 1II) the teacher recorded such
interstudent statements as "1'll beat you" and "My pile is bigger."

While these questions are importcnt and con be enswered by future empir-
ical manipulatiors, they were peripheral to the primary objective of the pro-
Ject. Thus, charts were reintroduced and subsequently money was provided as a
consequence for rate increases., The rates of 11 students increased wher charts
were reintroduced, and the rates of 14 students increased when money was made
contingent upon rate increases.

Theoretically, the collating task was sv“f ciently simple that sll students
should have attained production r:es acceptable for competitive employment.
However, even though the rates of 16 of the 18 studmnts did increase, cnly 3
met competitive pronduction criteria. Obviously, the issue that must be con-
fronted at this point is why only three reached the competitive production level.
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One hypothesis might be that all students ¢1d not reach competitive pro-
duction levels because of their inherunt incapabilities. Whotever tenmability
this hypothesis may have, it does not provide impetus for the future develop-
ment of public schoc! prevocaticnal training programs for these kinds of stu-
dents. In fact, it is possible that acceptance of this hypothesis might in-
terfere with the development of such programs.

A more potentially productive hypothesis might be that the arrsngement of
the warkshop enviromment wos not conducive to the development and maintenace
of maximal production rates. For example, the manner in which the task was
arrarged may have imposed limits on the rates of some students. This hypothesis
could be tested eusily by prescnting different task arrangements or introducing
prosthetic decvices (e.g., rubber thimbles) and me -suring changes in rates.

It is also possible that the arvanged iuventives employed here (social
praise, charts, money) moy not have been sufficiently powerful to exact maximal
performance. An incresse in the amount of money offered, or the contingent
presentation of other consequences under different schedules might have re-~
gulted in higher rates,

Another function of incentives may be to reduce error rate. Apparently,
the students became more accurate when charts and money were introduced.

The absence of a statistically significant correlation between IQ scores
and average perfurmance rates is encouraging. For too long it has been
assumed that low IQ scores correlate with low levels of general functioning.
Perhaps it is time that the professional community delireate more relevant
variables that are related to vocational efficiency (Chaffin, 1969).

Practicul Implications

Perhaps the most salient practical implication is that the rate at which
a8 student is currently performing may not represent the rate he is capable of
achieving in a more reinforcing environment. Treinable retarded and severely
emotionally disturbed students have historically been placed in nonreinforcing
environments; e.g., institutions and community facilities with low performance
expectations. Nonreinforcing environments have limited the behavieral reper-
toire of these students in at leost two ways: They have tolerated the per-
formance of simple tasks at low rates; and they have reduced the probability
of exposure to training that would allow successfu) and efficient performence
on tasks that are quite complex but nevertheless within their capobilities
(Gold, 1969).

A second implication is that public school prevocational training progrems
are potentially capable of providing retarded end severely emotionally dis-
turbed students with developmentally sound and relevant training. Not only
econ public schools make significant contributions toward the development of
vocational skills, but they can also provide othex ogencies with detailed
vocational placement information, For example, specific production rates on
8 rumber of simulated or resl workshop tosks might be more relevent to a vo-
cational ‘rehabilitation counselor than an IQ score or a subjective clinical
impression of "work adjustment" (Greenstein & Fangman, 1969Y).
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A third practicol implication relstes 3 -he use of money. 1In our society
money may be considered o generu..zed reinfore~ . That is, money is used to
sati<fv mimy differa.. needs. Most, if not all, of our veertionnl envirvonments
use moiey as a consequence Loy appropriate werk Lehuvior, When a person is
hired for a job it is ossumed by the emnlover thot money is one of the prime
reasons the employee agrees to expend his time and energy. Unfortunately most
trainable retarded and sever®ly emotionally disturbed students are not allowed
the extensive evperience in the use and management uf money afforded other
persons in our society, Thesofore, these atudents, as young adults, are at a
uistirat disadvantuge in o work environment. Foremen or managers in vocational
fettings may not have the time ar may not be so inclined to put individual pro-
ducticn charts on a wall in th2 plant or pat workers on the back and say "Good
Job". Thuse responsiblc for the training of these students must find ways to
teach the efficient use of money.

Limitaticns

Finelly, it should be noted thot generalizing from performance in 10 min.
time samples in an artificicl setting to 8 hr. work days in a community voca-
tional facility is extremely hazardous. 1In addition, an acceptable production
rate is unly one of tl'e many complex hchaviors necessary for successful voca-
tionsl functionind. An emplovee wnst 2lsu be able to relate sucvessfully to
work pecas, develon afaptive leisure ekills, und maintoain personal health to
name onily a few,
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The Development of Quality, Quantity, and Durability in the Work Performance
of Retarded Students in a Public School Prevocational Workshopl

Lou Brown, Tom Bellamy, Lucille Perlmutter,
Paula Sackowitz and Edward Sontag

University of Wisconsin and Madison Public Schools

Gainful cammunity employment of retarded and severely emotionally dis-
turbed individuals ie often impeded by, among other things, incomplete or
inaccurate performance on a work task, insufficient production ates, in-
appropriate social behaviors, inadequate work attendance, and u, cceptable
variability in work performance over time. Currently available .vidence
suggests that these impediments may be more closely related to training in-
adequacies and to the arrangement -.J events in the work environment than to
deficits in the individuals (Ayllon and Azrin, 1965; Brown, Johnson, Gadberry
and Fenrick, 1971; Brown and Pearce, 1970; Brown, VanDeventer and Perlmutter,
1971; Burchard, 1967; Crosson, 1969; Evans and Spradlin, 1966; G-eene and
Hoats, 1969; Huddle, 1967; Hunt and Zimmerman, 1969; Kahn and Burdet, 1967;

P Jvin, 1967; Zimmerman, Overpeck, Eisenberg and Garlick, 1969; Zimmerman,
Stuckey, Garlick and Miller, 1969), The general approach of the above in-
vestigations has been to define behaviors ‘hich are desired in a work setting
(att -ndance, appropriate social behavior, quality and quantity of work) and
to measure the effects of specifically programmed environmental events on the
occurrence of these behaviors.

The demonstration reported here was concerned with maximizing three
important work attributes: the accurate completion of a work task (Quality);
the accurate completion of the work task at competitive rates (Quantity); and
the accurate completion of the work task at competitive rates under a typical
vocational payment schedule (Durability),

Several well delineated instructionsl technigues (verbal directions,
modeling and response priming) were systematically utilized to teach retarded
adclescents tc assemtle packs of index cards accurately. Then sample rates
were obtain~” from several non-retarded persons (school teachers). The rates
at which 4 +nachers produced were accepted as an operational definition of
a comp- .tive groduction range as competitive norms for this task were un-
available. Twec basic rate building procedurés (contingent reinforcement and
reinforcement of increasingly higher rates) were then utilized in an attempt
to teac them to perform tue task at a rate within the competitive production
range, Contingent reinforcement consisted of providing monetary payment for
each pack of index cards produced accurately. Reinforcement of increasingly
higher retes consisted of providing monetary payment for eéch pack of cards
produced accurately, but only if more packs were produced in e given time
period than were produced in similar periods in the past.

1his demonstration was supported in part by funds from the Wisconsin State
Department of Vocational Education, in part Ly 'isconsin Alumni Research Feunda-
tic. #nd ir part by NICHD Grant 5 POL HD 033>:-02 tc the University of Wisconsin
Center on Mental Retardation,
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Perhaps the most effacient method of maintaining durability of responding
is to devrlop some form of variable-ratio schedule control (Gardner, 1971).
However, there are prohably few, if any, community workshop programs that are
arranged to meet the criteria of a variable-ratio schedule. Most community
work settings involving repetitive tasks provide puymeat for woxk performed
at scheduled intervals (weekly or biweekly).

The community sheltered workshop in which these students were
ultimately expected to perform provides piece-rate pa. ment on a weekly
schedule. That is, each worker is paid weekly for his actual production.
The primary objective of this demonstration was to maintain quality and
quantity of performence under this payment schedule.

While the rate building procedures were in effect the students received
payment for their work at the end of each work session. When the rates of a
student reached the competitive employment range or seemed to reach a
plateau, the reinforcement schedule was attenuated. That is, instead of
receiving payment at the end of a work session, payment was dispensed at
the end of the work day. If rates did not decrease and if quality remained
acceptable, payment was then dispensed at the end of a § work day week.

Much existing evidence supports the assumption that the maintenance of high
response rates over time can be accomplished when originally immediate rein-
farcement is dispensed after increasingly larger units of work or time
(Fexster and Skinner, 1957).

The entire demonstration consisted of the following 7 Phases: Phase I,
teaching the work task; Phase II, baseline; Phase III, weekly payment;
Phave IV, session payment; Phase V, session payment plus high rate contin-
gency; Phase VI, daily payment; Phase VII, weekly payment,

METHOD
Subjects (Ss)

S; was 14 yrs. 5 mos. of age and had been enrolled in public schocl
programs for 9 years. Psychological reports indicated that on the WISC he
had obtained a Verbal IQ score of 76, a Perfo.mance IQ score >f 86, and a
Full Scale IQ scare of 79, Statements such as "tests in the borderline
level but functions in the trainable level,"and "seems unable to attend t>
a task and practically accomplishing nothing" were contained in his cuma-
lative folder.

So was 18 yrs. 4 mos. of age and had been enrolled in public school
programs for 12 years. Psychological reports indicated that on the WISC he
had obtained a Verbal 1Q score of 61, a Performance IQ score of 86 and a
Full Scale IQ score of 70. Statenents such as 'lacks motivation", "lacks
confidence", "fear of failure prevents him from trying new activities", and
"becomes anydowus when called upon to demonstra:ze even simple skills," were
contained in his cumulative folder.

)
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S, was 16 yrs, 8 mos, of age and had been enrolled in public school and
state hospital educational programs for 1l vears. On several occasions an
intellectual evaluation was attempted but S3 refused to participate, State-
ments such as, 'childhood psychosis", "emotionally disturbed", "does not
communicate with people unless threatened with loss of recess or lunch", and
"pogitive reinrurcement does not work unless coupled with something negative",
were contained in his cumulative folder.

§¥ was 14 yrs. 4 mos. of age and had been enrolled in public school pro-
grams for 4 years and in a state hospital for 4 years. Psychologicdl reports
indicated that on the WISC he had obtained a Verbal IQ score of 61, a Per-
formance IQ score of 57 and a Full Scale IQ score of 56, Statements such as
"emotionally disturbed", "severe behavioral and learning disabilities",
"possible mild perinatal brain injury" and "lacks eye-hand coordination"
were contained in his cumulative folder.

Materials

Each S wes seated at a table in the school workshop facing the following
materials: _

1) Four 12-pack stacks of 50 white 3" X 5" index cards. Each pack of
50 cards was separated by a 3" X 5" green index card.

2) AL 8" X 5" X 3" wooden jig, taped to the table immediately in front
of S. The center third (3 1/8") of the jig was recessed 3/4", and
black lines were drawn across the jig from left to right as place~
ment guides for the wrapping strips.

3) 8" X 4" light-weight white paper, used to wrap 50 cards into packs.
4) A cellophane tapa dispenser containing a rcll of 5/8" tape.
5) A cardboard box for placement of completed packs,

A schematic arrangement of the work task is presented below. In addition, 2
kitchen timer and two data sheets were used. One data sheet allowed for the
recording of correct and incorrect responses made to each of the 15 components
of the task during the teaching phase. The other data sheet was used during
phases 11 through VI, and allowed for the continuous recording of the number
of accurate and inaccurate packs produced in a given txial.

The entire program was conducted in a public school prevocational work-
shop and was supervised by a classroom teacher, two practice teachers, and a
research assistant,

The work task

The work task was divided into 15 steps, each of which is represented
below by the verbal directions used in teaching:

»
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l. With your left hand, remove the green card from this stack and place
it vn the tahle here,

2, Pick up the pack of S0 white cards but do not pick up the green card.

Hold the pack of cards with your l«ft hand,

With your right hand, take one strip uf wrapping paper from this

pile and place it between the black lines on the jig.

Place the pack of cards in the middle of the wrapping paper.

Press down on the pack of cards,

With your right hand, fold the right flap down on the pack of cards.

With your left hand, fold the left flap over the right flap.

Check to see if the edges of the wrapping paper are even. If not,
even them out.

10. With your left hand, hold the wrapping paper together.
11, With your right hand tear off a piece of tape.
12, Tape the wrapping paper together.
13. With your left hand, remove the finished pack of cards from the jig.
14. Check to see if the wrapping paper is tightly wrapped around the
pack of cards., If not tighten it.
" 15, Place the finished pack of cards into the box.

e O
)
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Phase I - Teaching the work task

The teaching procedure consisted of two components: First, S8 were
taught to perform the task by responding to the 15 verbal directions; then

S8 were taught to perform the task without directions. The following proce-
dures were used:

Each § was individually escorted to and seated at a work station
by T. T then gave S the first verbal direction. If § responded
correctly, T gave the second direction, etc. If S responded in-
correctly, T repeated the direction and gave S a second oppor-
tunity to respond. If the ensuing response was correct, T praised
S and then gave the next direction; if it was incorrect T said, "No,
that is not correct. Let me show vou how to do this step. Watch
me and do exactly what I do." T then modeled the correct response
and told 8 to match the response she modeled. 7Tf S correctly
matched the modeled response, T issued the verbrl directions for
the step once again. If the correct response followed, T praised
S and issued the next direction. If § still re3ponded incorrectly
after T's model, a priming procedure was initiateii, T said "I am
going to hold your hald and guide you through this step.” T then
issued the verbal direction, stood behind S, reached over his
shoulderng, and guided him through the correct movements, T's
physical assistance was gradually removed until S responded
correctly to the verbal direction,

As soon as all Ss had reSponded perfectly to the 15 verbal directions oﬁ

3 conRecutive trials, T faded {i.e,, gradually removed) her verbal directions,
until each S could perform rhe complete work task without directions.
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Phage II - Baseline (Sessions 1-4)

During Phase I, each § was taught individually to perform the task. In
Phage II, T brought the 4 Ss to 4 different work stations and said, '"When I
say 'Go' you are to start assemblying these index cards as fast as you can;
try not to make any mistakes. At the end of 1§ minutes I will tell you to
stop., "Go." At the end of 1S minutes T said, 'Stop", collected the boxes
with the completed packs of index cards, replenished the materials, resat
the timer, and repeated the directions to start working. The boxes with
the completed packs of cards were removed from the view of 5s and counted.
No eedback related to accuracy ar rate was given to any S .uring this phase.

Phase III - Weekly Payment (Sessions 5-12 & 13-20)

Exactly the same procedure used in Phase Il was used in Phase III except
that in Phase III each S was tcld that at the end of 5 days (on Friday) he
would be g.ven a penny for each pack of index cards assembled accurately
during the week. The procedures were in effect for ten consecutive school
days. At the end of the 5th and the 10th day, each S was puid one penny
for each accurately assembled pack; defects in inaccurately produced packs
were delineated and explained. At no time during days 1 through 4 or 6
through 9 were Ss given feedback related to performance.

Phase 1V -~ Session Payment (Sessions 21-30)

Exactly the same procedure used in Phase III was used in Phase IV, except
thkat in Phase IV, the number of packs assembled at the end of each 15 minute
session were counted in the presence of S, defuets were delineated and ex-
plained, and one penny was paid for each accurately assembled pack.

Phase V - Session Payment plus high rate contingency (Number of sessions varied)

During Phase V § was told he would receive 1 penny for each pack assembled
accurately. However, he was also told that he would only receive payment if
he produced more in a 15 minute period than he had ever produced in thz past,

Phase VI - Deily Payment (Number of sessions varied)

During Phase VI Ss were told that they would receive paymai:t for packs
accurately assembled only at the end »f each day (workshop period). That is,
the high rate contingency was removed. At the end of each day Ss were paid
for accurately produced packs; defects in inaccurately produced packs were
dblineated and explained,

Phase VII - Weekly Payment (Number of sessions varied)

During Phase VII 38 were told that they were working hard and well, and
now it was time for them to be treated like other hard working men in the
community and receive their paychecks st the end of each work week (5 days).
That is, Phase III conditions were reinstated,
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Results

Prior to the start of the demonstration. four teachers were brought to
a work station, tuld how to assemble the packs of cards, given as mnch
practice as they felt they needed, and then asked to assemble as many packs
as they could in @ 15 minute time period. The number of packs the four
teachers assembled correctly ranged from 65 to 75 (X=72). This range was consid-
erel an aperational definition of “the production level -acteptahle for campetitive
employment, that 70X of that ras .ge (46-53) represented the range of production
acceptable for placement in a competitive sheltered workshop, and that less
than 70% represented an activity center production :ange.

Each assembled pack was examined by T or an assistant, If a pack was
Judged inaccurate, the reasons for the judgment were communicated to § at
the time payment was dispensed, The most typical error was to assembl: the
packs too loosely.

While each S seemed to have unique problems acquiring the behaviors
necessary to assemble the packs correctly, all 4 S8 acquired the correct
sequence in less than three 1 hr, teaching sessions (Phase I).

During the four 15 minute taseline sessions (Phase II) Ss 1, 2, 3 and
4 respectively produced accurately an average of 26.2, 35.7, 20.7 and 15.5
packs and produced a total 9, 14, 65, 4 packs inaccurately (Figure I-A and

During the Weekly Payment period (Phase II1), Ss 1, 2, 3 and 4 res-
pectively produced an average of 34.6, 28.1, 27.7 and 20.2 per 15 min.
session during the first week (Figure I-B and Table I-B); during the
second week they respectively produced an average of 42.6, 24.0, 31.8 and
22,] packs accurately per 15 min. session (Figure I-C and Table I-C). In
addition, Sg 1, 2, 3 and 4 produced inaccurately a total of 4, 11, 28 and
15 packs during the first week and 10, 1, 20 and 17 during the second week,

During Phase IV each S received payment at the end of each 15 min,
seasion (Session 21-30), As can be discerned from Figure I and Table 2,
the mean production rates of S8 1, 2, 3 and 4 were 54.5, 37.4, 37.5 and
29.8. While the mean rate of each § in Phase IV is higher than his mean
rate in Phase 1II, the production patterns of e..h S are unique. The rates
of S increased cumulatively during the first six 15 minute sesaions of
*hase 1V, but then showed a consistent decrease., The rates of So and Sg
were more stable than those of S; in that S, manifested an initial increasse
over his previously high rate (Session 22) and maintained this rate through
Session 30; and S; manifested the same int: session variability m#mifested
in Phase III except that on the average, his rates were higher in Phase 1V,
The production pattern of S, in Phase IV is remasrkable in that, in 7 of 10 L Y

sessions his rates increased over the previous session (Figure I-D and
Table I-D),
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in Phase V the high rate contingency was introduced. The average rates
of S8 1, 2, and 4 increased markedly from an average of 54.5, 37.4 and 29.8
in Phase IV to an average of 64,2, 51.8 and 39.6 in fhase V respectively
(Figure I-E and Table I-E). The average rates of Sg did not seem to be
affected substautially by the high rate contingency in that he produced
an average of 37.6 in Phase IV and an average of 37,3 in Phase V. It
should be noted that, in an attempt to increase rates, the high rate con-
tingency was kept in effect longer with Ss 8 & 4 than it was far S8 1 & 2,
In addition, even though the rates of 8s 1, 2 and 3 increased substantially
during Phase V. the total number of inaccurately produced packs was virtually
eliminated. While S3 continued to produce inaccurately assembled packs, he
produced fewer in Phase V than he had undcr any previous contingency.

In "hase VI, deily payment was introduced. The average rates of S8 1,
2 and 4 increased to 76.5, 62.3 and 44.6 and, except for the performance of
Sy in trial 49, inaccurately produced packs rema:ned negligible. The average
rate of S3 increased only slightly undexr daily payment; howev~~, the number
of inaccurately produced packs decreased (Figure I-F and Tabl. I-F).

In Phase VII, weekly payments were reintroduced (es in Phase II1)., During
the 1st wee.. of Phase VII, Ss 1, 2, 3 and 4 accurately produced an average of
79.1, 74.1, 43,8 and 41,2 packs (Figure 1-G and Table I-G), During the second
week $s 1 and 2 accurately produced an average of 90.0 and 71.7 packs (Figure
I-H and Table I-H). S$s 3 and 4 remained in the high rate contingency (Phase
V) longer than Ss 1 and 2, and the onset of summer vacation prevented S§s 3
and 4 from perforaning under the second weekly payment contingency. As can
be discerned from Figure I, along with the inoreases obtained in production
rate~, concomitint decreases in the number of Inaccurate packs were observed,
until in Phase VII errors were virtually eliminated.

Discussion

When the performance of the four students during Phases I and III is
compared with their performance during Phase VII, it can be seen that sub-~
stantial increases in quality, quantity and durability occurred.

Teaching each student to assenble the packs accurately proved reiatively
simple in that each § learned to assemble three consecutive packs of cards
within three 1-hr. training sessions. However, the relatively large number
of inaccurately produced packs during Phases II and IIX supgest that.either
the training criterion was inadequate or that the contingencies in the work
environment during theze phases were not sufficient tc maintain accurate
responding. Nevertheless, records of castinuous quality monitoring indicates
that inaccurate packs were rarely producdd by S$s 1, 2 and 4 after Phase 11I.
The quality of performance manifeated by Sg was variable in that he produced
inaccurate packs in all seven phases, although at seemingly lower rates in
Pheses VI and VII.
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That the rates of each student increosed substantially is quite apparent
Cvwpine Mases I1 and VI1). However, only two of the four students produced
within the competitive employment production range as defined here. Thus,
the rate aspect of the program was a failure for two students in that the
procedures used were not sufficient to teach them to produce even within the
competitive sheltered workshop range. However, it should be noted that the
rate of 33 increased from an average of 27.7 and 31.8 per session during the
two weeks of Phase III to an average of 43.8 per session in Phase VI, and the
rate of S4 increased from an average of 20.2 and 22,1 per scssion during the -
two weeks of Phase III to an average of 41.3 per session in Phase VII. Rathex
than assume that students 3 and 4 are incapable of producing at a competitive
rate it might be more productive to examine the manner in which the task was
arranged in an attempt to determine if a different arrangement would increase
rates, and to manipulate different consequences (more money per unit, edibles,
etc.) in an attempt to discern if those manipulated here were not sufficient
to exact maximum performance, (It should be noted, however, that any changes
made in the arrangement of the task would necessitate the gathering of norms
using the new arrangement),

Durability was operationally defined as the accurat: completion of the
work task at competitive employment rates under a typical vocaticnal payment
schedule (weekly), During Phase IIl none of the four students met the criteria
for durability. In Phase VII, however, Ss 1 and 2 clearly manifested durable
performance. Ss 3 & 4 met the accuracy requirement and performed for weekly
payment, but did not meet the competitive employment rate criterion, The
fact that all students perormed accurately at high rates (relative to Phase
I1I) for weekly payments suggests that concer aalizing durable performance as
a function of schedules of reinforcement may pe more technologically sound
than alluding to such inferred organismic deficits as "inability to delay
gratification",

Before extrapolations are made to these and other students on this and
other work tasks several factors should be consic -ed, First, the werk
sessions sampled were only 15 minutes in duration. Whether high rates for
weekly payments can be maintained in a work setting that requires a 40 hr,
work week needs to be determined. However, the prevocational training program
described here was only one component of the school day. One logical way to
enhance the probability that performance in a community vocational setting will
be similar to performance in school would be to gridually increase the amount
of time a student spends in the community vocational setting while employing
the procedures used here to maintain performance. Second, attentuztion in
the schedules of reinfarcement used here did not seem to produce decrements
in quality or quantity, It should be realized that schedule attenuation is
dependent upon the performance of each individual. Third, the onset of the
simmer vacation prevented Jetermining how long the terminal performance of
ea~h student would have been maintained under the we-kly payment schedule.
Fourth, the operational definition of competitive employment production
rates on this task seems rather tenuous. It is quite possible that the work
samples obtained fram clessroom teachers do not represent the production
rates of workers in the competitive work community, Fifth, the manner in
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which the teacher changed the schedules of reinforcement needs further in-
vestigation, For example, it is possible that those students who seemed to
vespond to the schedule menipulations (Ss 1 & 2) were under the verbal control
of the teacher. On the other hand, it is possible that the students who did
not respond to the schedule menipulations were not under the verbal control

of the teacher and that various non-verbal methods of communicating schedule
changes might be effective in incressing the rates of some students (Ss 3 & 4)
at least until verbal control is established.

Currently available evidence, including the results of this study, supports
the conclusion that the job requirements of many co-unity vocational settings
are within the capabilities of retarded and severely disturbed individuals.

In view of the employment difficulties evidenced by these individuals, such a
conclusion clearly challenges the professional commmity to delineate current
impediments to vocational functioning and to develop procedures which eliminate
these impediments,

The approach used here was to identify responses necesssry to complete
the task ~ccurately, teach the students to perform these responses in 2 series,
and then arrange contingent consequences in an attempt to reduce the differences
between the student's initial performance and that required in many community
vocational settings.

Certainly, successful community employment involves more than acceptable
performance on specific job skilla, Appropriate recreation and leisure skills,
satisfactory money méenagement, acceptable personal grooming, functional ace-
demic skills and an absence of socially disruptive behavior must be pre-requisite
to independent vocationsl functioning. However, current evidence provides no
justification for a qualitative distinction between these and specific job
skills, The most parsimonious approach appears to be teaching all required
skills through direct emnvironmental intervention, just as work skills were
taught here.
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Table 1

Average number of packs assembled acrurately by 4 Ss during: A) Baseline;
B) Weekly Payment, Week 1; C) Weekly Payment, Week 2; C) Session Payment;
E) Session Payment Plus High Rate Contingency; F) Daily Payment; G) Weekly
Payment, Week 1; H) Weekly Payment, Week 2.

Figure 1

Number of packs assembled correctly and incorrectly by four Ss during:
A) Baseline; B) Weekly Payment, Week 1; C) Weekly Payment, Week 2; D) Session
Payment; E) Session Payment Plus High Rate Contingency; F) Daily Payment;
G) Weekly Payment, Week 1; H) Weekly Payment, Week 2,




TABLE 1

Sy | 26.2 | 34.6 | 42.6 | 54.5 | 64.2 | 76,5 | 79.1 | 90.0
sg | 207 | 27,7 | s1.8 | 37.6 | 37.3 | 40.8 | 43.8 -

54 15.5 20.2 22.1 29 .8 39.6 44.6 41.3 -

- -
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BEST CUrY WvALLABLE
USE OF GROUP CONTENGENT MUSIC TO INCREASE ASSEMBLY LINE PRODUCTION

RATES OF RETARDED STUDENTS IN A SIMULATED SHELTERED ‘DRKSHOP‘I

Tom Bellamy and Ed Scmtag2
University of Wiacomsin and Madieon Public Schools

Rapidly accumulating evidence indicates that the addition or re-'
arrangement of reinforcing consequerces for work production is effective
in increasing individual production rates of retarded aud disturbed
vorkers (Johnson, Haughton and Lafave, 1965; Evans and Spradiin, 1966;
Podvin, 1967; Greene and Hoats, .969; Hunt and Zimmermen, 1969; Zimmemman,
Stuckey, Garlick and Miller, 1°39; Brown and Pearce, 1970; Browm,

Johnson, Gadderry and Fenrick, 1971). The econamic significance of these
findings for the competitive operaticn of sheltered workshops is obvious.
Their significaence for the hebilitetion and employment of retarded
individuals has been de;onstreted (Chaffin, 1969).

The well-defined methods of increasing individual production rates
are of little value, however, to the many sheltered workshops and commu-
nity vocational settings which use assembly lines or production lines in
their operation. In & typical sasembly line arrangement different tasks,
each nacessary for the completion of & product, are performed in sequence
by different workers. An increase in the production rate of cme worker
is of little significance unless concurrent increases occur in the rates
of all other vorkers. That is, assembly line production is accelerated ocnly
vhen the rates of all workers are simultaneously increased.

The successful utilization of group contingencies to alter the behaviors
of groups of individuals (Sulebacher and Houser, 1968; Schmidt and Ulrich,

l‘l'he investigations reportei here were supported in part by grants

by the Wisconsin Dept. of Public Instruction, Division of Voec. Ed., Div.
for Handicapped Children, mmd the Madison Public Schools.

2‘I‘he authors wish to express appreciation to Professors Richard Shores
©  and Lou Brown, Univerasity of Wis:onsin, for their interest in the investi-
gations and assisteance in prepaxing the manuseript.
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1969; Barrish, Saunders and Wolf, 1969; Packard, 1970; Axelrod, 1971)
suggests thet the production rates of assembly lines mgy be manipulated

in the same menner as individusl work rates. A group contengency is one
in vhich "the consequences that each student receives depends not only

o2 his own behavior, but also on the behavior of other membars of the
growp." (Axelrod, 1971, p.l). Thus a group of individuals is trested

a3 & single behaving organism.

The purpose of the two studiea reported here is to evaluate the
utility of group contingencies in increasing the assembly line production
rates of retarded and disturbed workers. The group contingent eonsequence
used in both studies was music. This was chosen beceuse the studenta were
observed frb?uantly to request music activities and to select these in
free time, 2§d'becanse pusic is en inexpensive and availcble event in most
vocational settings.

EXPERIMENT I
Method
Students

The four students (Ss) rsnged in age from 11-1 to 12-11 (X=12-1) in
IQ (Stanford-~Bine:) from 35 to 48 (X=42) and had been enrolled in publie
school and cormunity special educaticn progrems from 4 to 5 years. Three
Ss were diagncased as manifesting Down's Syndrome, and the fourth hed bdeen
variously described as "psychotic with a symbiotic type of disorder,"
"reactive emotional distwxbance," md "Minimel brain injury with possible
psychiatric complications." All four are currently assigned to a public
8chool departmentalized program for trainable students. The investigatiom
described here was conducted by a teacher (T) during scheduled classroom

pre-vocetional activities.
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Materials

The work task involved the following naterials: 8 3/L" X 11 1/2"
manilla envelopes with 2-pronged latches, 8 1/2" X 11" unlined white paper;
8 1/2" X 5 1/2" unlined white paper; 3 1/2" X 8 1/2" foldecd letter inserts,
ocbtained from & recent political campaign; 3" X 5" white index cerds; a
classroom stapler; and a 9" X 12" X 6" cardboerd packeging box. In the
conductici. of the rrogram T used a kitchen timer, a stopwatch, and an in-

expengive classroom phonograph. One record, Children's Sing-Along by

Frenk Luther (Vocaliorn T3680) was verbally selected by Ss from aveilable
records and was used throughout the program.
Job Description

The work task consistesd of stuffing, closing and packaging the manilla
envelopes. S; took one sheet from each of 2 stacks of paper (8 1/2" X 11"
end 8 1/2" X 5 1/2"), placed the smaller sheet behind the larger one, end
stapled the two in the upper left cormer. §2 put the stapled sheets in a

menilla envelope. S5 placed one insert and one index card in each envelope;

5, closed and fastened the envelope and placed it in the packaging box with
the address aide up.

Envelopes were considered incorrect 1f: (1) the staple was misplaced;
(2) the papers were torn or folded; (3) the contents were incorrect; (U4) the
envelope was not fastened; ar (5) the envelope was jmproperly packaged.

The behaviors involved in the desired work performance of each S were
taught successfully during two L5-minute classes using verbel directions,
modeling and social consequences for correct responses (e.z., "Good,"
"That's right," ete.). The first phase of the program began after five

10-minute practice sessions.
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Procedures
Phage I: (Baseline without music). During this phase Ss vere seated

at their reapective wark statiocns on the production line and were instructed
to, "Begin vork when I say 'Go' and stop vhen the timer rings. Do a good
Job. Go." T set the timer for 10 minutes and remained seated near the
record pPlayer a few feet behind Ss. When the timer rang, T collected the
finished envelopes from the packaging Lox, counted them, and checked for
accuracy. No feedback concerning accuracy or rate was given the 8s.

Fhase II: (Continuous music). Proceduras used in this phase were
41dentical to those in Phase I, except that music was played continuousiy
during each 10-minute session.

“hase I1I: (30 ssconds of contingent music). At the beginning cf
each sessicn T said, "The music will be on only after (S,) places each
envelope in the packaging box. You can keep the music on by working fast.
Do a good Job. Go." Ten-minute sessions were then conducted in the same
nanner ad in previous phases, except that T used a stopwatch to give only
30 seconds of music after each envelope vas packaged. When an envelope
wvas completed, the music was turned on and the stopwatch was atarted at 0.
1f another envelope was not packaged before 30 seconds had elapsed, the
muaic was turned off. If another snvelope was completed during this time,
the stopwatch vas reset to 0, and the music remained on.

Phase IV: (20 seconds of contingent music). T's instructions snd the
procedures followed during this phase were identical to FPhase III, exespt
thet cnly 20 seconds of music was provided after each envelope vas packaged.

Phase V: (Reverpal). Procedures used in Phase V were identical to
those followed in Fhese II.
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Results /

The results of Experiment I are presented 1n. Figure I and Table I.

Ss produced medians of 15.2, 19.0, 20.0 and 20.0 envelopes during Pheses

I, IT, III, and V, respectively. Medians of 4.0, 2.3, 2.5, and 2.0 in~
correctly produced envelopes were recorded dwing these phases. During
Phase IV Ss produced a median of 2T.5 envelopes; a median nf 5.0 incorrectly
produced envelopes was recorded.

The Mann-Whitney U Test (Siegel, 1956) was used to te'v the hypothesis
that the rates obtained during Phase IV (20 seconds of conti..:nt mugiec)
vere sampled from the same or a lower population than those obtained during
Phases II and V (Continuous music). In & one-tailed test at the.0l level,
the obteined U of 34.5 allows for rejection of this hypothesis and for the
couclusion that 20 seconds »f contingent musiz res.alted in higher production
rates then did continuous musiec.

Discuscion

The presentation of 20 secnnds of music contingent on product com-
pletion resulted in significant increases in the assembly line production
rates of retarded students. This result supports the utility of group
contingencies in accelerating assemdbly line production and lends support to
the Lypothesis that music might be an effective reinforcer for the group's
behavior.

The initial treatment condition, involving the presentetion of 30
seconds of contingent music (Phase III), d’d not result in substeantial gains.

It should be noted, however, that the production rates during this phase

were commensurate with the requirements of the coutingency: Termination
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of the music could be avoided by completing one envelope every 30 aeconds
during the l10-minute sessioas. The median production rate of 20.0 envelopes
per session in Phase III closely approximates this requirement.

The tentative conclusions suggested by Experiment I are highly en-
couraging. however, u clearer demomatration of experimental comtrol, and
thus & second investigation, seems indicated.

EXPERIMENT IT

A different age group and a different work task were used in Experiment
II. In addition, the music consequences of work productiocn were conjugately,
rather than episodica.liy. progremmed. That is, volume attenuation replaced
abrupt starting and stopping of the music.

A conjugate contingency is one in whick the "intensity of e contimiously
available consequence is a direct function of the response rate. (Lindsley,
1964, p. 78). Attenuatiam Of the consequent event allows for exposure to
some aspects of the event during brief pauses .a respondiang. Thereafter,
continued exposure to the event requires continucus behavior. There is
thus a continuous interdependence between a dehavior, its consequences,
and subsequent behavior (Kenfer end Phillips, 1970; Lindsley, 1963).

Method
Students

The seven students (Ss) ranged in age from 13-0 to 20-2 (X=16-6) in
IQ from 35 to 6k (X=46.8) and had been enrolled in public school and
community special educarion programs from 5 to 1l years (X=8.3). The
investigation rveported here was conducted by a teacher (T) in a public

school prevocational :raining progrem.
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Materialg

The work task involved the following wmaterials: drapery hooks, bags
and larels manufactured by Greber Compea.y, Middleion, Wisconsin; five Jigs,
including 2 loaders, 2 different 3tapling :echanisms, end s hole punch, all
of wvhich had been used by th= public school workshop to facilitate production
and increese accuracy; snd a box for placem:nt ..! coupleted products. T used
during the conduction of the program an inexpensive classrodm tape recorder
with one external speeker, an ordinary kitchen timer, reccrded music, amnd
8 volume attenuetor. The rusic used was recsorded from records chosen
verbally by 5 frua the collection available to them during free time.

These included: The Monkeys, The Girl I Knew Somevhere, Colgems Records

66-1004; Rey Charles, The Train, ABC-Paremount TRC-255-A; Johnny Tillotson.,
Another You, MGM Records K1 3181; Bobby Sherman, Free Now to Roam, Metromedia
Records, MMS-21T7. The volume &ttenuator was constructed by modf fying
a long-ring kitchen timer (Westclox Division, General Time, 50043) and
attaching the rotating pechunism to an L-Pads lLevel Contrul (Allied Radio
Shack, 40-131). The vo.ume attenuator was wired between the recorder end
speaker during the experimental phases. Volume was thereby maintained at
a barely audible level until T reset ihe mechanism by pulling a lever. This
provided 17 seconds of music &t gradually decressing volure, wuntil the
previous level was reached.
Job Description

The work task comsisted of placing 1k drapery hocks in & small plastie
bag, stepling a retail laopel across the top of the bag in two places, and
punching a hole in the center of the label.

Ss 1 and 2 placed 14 hooks ir slots provided in vach of the two loaderxs;
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Ss 3 end b used the loaders, which were equipped with chutes, to put the
hooks in plastic bags; B; placed a label across the top of each bag end
stapled the laft side; §6 stapled the right aide; QT punched & hole in the
center of the lebel and placed the finished product in & box.

Products were cmaidered incorrect 'f the label was not straight or
if either the ataples or the hole was . .placed.

Inaspuch as all Ss had worked on this task in the school workshcp for
two months prior %o the ouiset of this ..tudy, no teaching proceduces were
necessary for correct work performer.ce.

Procedures

Phese 1 (Baseline). At the beginning of each session T said, "All of
you know how to do this job, so I will play music while you are working.
Begin when I say 'Go' and stop when the timer rings. Do a good Job. Go. "
T then set the timer for 10 xinutes and started the recorded mwic. T
remained seated by the tape recorder behind Ss during each session. When
the timer reng, T tumed off the music, collected the finished products,
end checked and counted them out of Ss' view. No indication of xate or
accuracy was glven.

Phase I1 (Treatment). During this phase T instructed 8s at the beginning
of each seasion, "You can Xeep the music loud by working fast. The music
will be loud just after (§_7) pts a finished bag in the box, but it will
fade ocut if you do not finish ancther wag soomn afterwards. Berin vhen I
say 'Go' and stop when the timer rings. Do & good Job. Go." T chen set
the timer and turned on the tape recorder. The volume attenuator wes

atteched, so that the music was barely audible. Immediately after 'S‘I' put

each finighed product in the box, T reset the volume attenuator to maximum
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volume. The music aurtomatically returned to its barely aidible level in
17 seconds unless anothur sroduct we: ..:pleted during this time.
Phase 111 (Reversal). Procedures used in Phase I were reinstated.

Phase IV (Treatment). Frocwdures used in Phase 1I were reinstated.

Phase V (Reversal). Procedures used in Phases I and III were reinstated.

Resul+s

The results of Experiment 1I are prusented in Figure II and Taeble 1I.
Sg produced medians of 17.5, 15.0 and 15.5 bags during Phases I, 1II and
V respectively. Mediens of 0.%, 1.5, end 1.0 incorrectly produced bags
were recorded during these phases During Phases II eund IV 58 produced
medians of 22.0 and 24.5 bags. Medians of 0.8 and 0.5 incorrectly produced
bags were produced during these phuses.

The Mann-Whitiey U Test (Siegel, 1956) was used tc %est tae hypothesis
that the rates obtained dur:ng Phases II and 1V (Treatuent conditions) were
sampled from the same or & lower population than those obtained during
Phases 1, III and V (Baseline conditions). In a one-tailed test at the
Ol level, the obtained U of 18, which 2vireaponds to a 2z of 3.74, allows
for rejection of this hypothesis and tor the eomclusion that the tre&tment
condition resulted in higher production riies than d4id the baseline condition.

Discussion

The two investigations reported herc were applications of experimental
evidence of the effectiveness of group contingencies in changing concurrent
behaviors of group members, and the utility of canjugdely programmed
behavior consequences to the prevocatiocnal training of r.tarded students.
The result was an inexpensive and effective means of producing significant
increases in the assembly line production rates of two groups of retarded

students.
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The resulte of both studies are consistent with the effects of
previously rcported grour contingencics, and they demcustrate the successful
use of such contingencies in assembly line operations. A number of authors
have suggested that the effectiveness of group contingencies may dbe in part
the result of interactions among group members (e.g., Sulzbacher and Houser,
31968; Schmid and Ulrich, 1968; Packard, 1970). Task related prompts and
caments were often observed during the treatment phases of the investigation
reported here, but no relisble messures rf these were obtained.

The results of Experiment Il provid: demomstrational evidence that the
conjugate programming of conaequent events may be quite effective in applied
settings. This is consistent with the successful utilisation of cmjugeate
contingencies in a variety of laboratory settings (e.g., Lindsley, 1963;
Morgan and Lindsley, 1966). Further investigation of thelr utility seems
varranted in vocational and training aituatioms.

Music is readily availadle in most work settings, and alteratioms
required so that music can be heard immediately after desired behavior
eppear reletively inexpensive. The results of the investigations reported
here support Podvin's (1967) cancliusion that music may aerve as an
accelerating caisequenze for work dbehaviors. The results also seem to
support the contention that attention should be directed to the use of
music a8 a behavior consequence, as well as to the more typical uses
which emphesize discriminative stimulus function (Madsen, Cotter and
Madasen, 1968).

In the two investigetiona reported here, noxmal public school

resources vere used to denmmstrate that group ccntingent music, presented

(o)



both episodically and conjugately, provides an effective weans of accelerating
the essembly line productiun »f retasrded studenta. More extended investi-
gations end tlesrer dememstraticns of experimental control are certainly
desirable. However, these studies do provide optimistic demcmstrational

evidence of the ease and econamy with which the employability of retarded
studenta can be enhanced.
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FIGURE I

Nuber of emvelopes completed by an asgambly line
during: I) Baseline; II) Continuous music; TII)
30 seconds of contingent music; 1IV) 20 secomds of
contingsnt music; and V) Coatinuous music.
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TABLE I

Meiion assembly line production rates in ten-minute
time samples dwring: Phase I, Baselipe; FPhase 1I,
Continuous music; Phase III, 30 secx is of contingent
music; Phase IV, 20 seconds of contingent music; and
Phase V, Continuous nmusic.

PBASE I II II1 IV v
TOTAL iZ.2 19.0 20.0 2T.5 20.0
INCOIRECT h.0 2.3 2.5 5.0 2.0
PRODUCTS

(to1)



FIGURE II

Number of bags ocompleted Dy an assemdly line during:
1) Baseline; II) Treatment; I1I) Reversal; IV) Treat-
ment; and V) Reversal.
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TABLE II

Median assembly line production rates in ten~minute
tine vamples dvring: Phase I, Baseline; Phase 1I,
Treatment; Phese III, Reversal; Pheage IV, Treatment;
and Phage V, Revarsal.

PHASE I 11 111 Iv v
TOTAL 17.5 22.0 15.0 2kh.5 5.5
INCORRECY

PRODUCES o.h 0.8 1.5 0.5 1.0
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Part TII

DEVELOPMENT OF FUNCTIONAL HOME LIVING SKILLS

Purpose of tunctional hame living skills

The acquisition of vocational skills and the attainment of gainful community
enrloynent are reasonable and laudable objectives for trainable students. The attain-
ment of theae objectives 1s of practical significance, however, only if the students'
behaviors satisfy demanding contingencies in non-vocational environments. Some degree
of self sustaining domestic skill is necessary whether an individual lives with his
parents, resides in a boarding home or half-way house, or maintains more independent
arrangements. If such skills are not present, a trainable individual well might be
considered an economical or social detriment to a community, regardless of his voca-
tional success. That is, sucressful community vocational placement of trainable
students presuppeses that the social and economic cost of caring for them will not be
over-shadowed by their job contributions and earnings.

Consider the skills involved in minimal independent living of an employed indi-
vidual. He oust wake up to an alarm, make his bed, shower, groom, get dressed, prepare
breakfast, eat breakfast, wash dishes, travel to and from work, purchase or prepare
lunch and dinner, etc. In addition to daily fluctuations in these behaviors, his skills
must be adequate for housekeeping, traveling, shopping and lavndry chores. It is pain-
fully obvious to the parents of most trainable students that their children often do
not acquire these skills, as others apparently do, by simple exposurs to a typical home
environment. Currently available experimental evidence suggests, however, that train-
able students can acquire many of these behaviors with systematic instruction.

The purpose of home living instruction in this propram is to utilize available

public aschool space and equipment to teach representative domestic skills. PFor each

skill selected as an appropriaste sample, a sequence of behaviors is defined, the cir~
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cumstunced unler wianeh trese elvic 2 antd geenr are spec:fied, and nchavior
COoNSty L hives Wil el Dottt s e e o Aare Tieatitred, The Yelaviors

involved in the seiected SXilis ave tie taavht 1n the approprinte settings using
specitic teacting proceduwrevs in which heluvior ontecedents and consequences are
gystenaticaily programaed,  Ffleetive techuiques of wceasuring the aconisition of
these behavicrs are covrentlly Lulag doveroped,
It ey oot be possihle Ina puhtic schaol aetting -~ o teach all the skills re-
'

guired tor gacaeasfal b tiving,  Exteasive utilization o cormmnity resources

and reiioace o oparental v oelveseat du oschiool programs amight Jinally prove necessary.

12

The mractical use -7 2<:11s aequired in school and the deveiopment of specifie

skills such a3 traverine oo shapping, sagpest the utility of systematic teaching
outside the school setliag.,  Toae approach of hone living instruction in this pro-

gram is cunulutiv., Speerlic 3xills ave identified and taught, Considerable progress
has besn i, bat cuite obvioasly, »a¢h reciing to be taught, both in and outside

the classrioom.

Developme:nt of funcrividl Moee fiviay sxills

B e te ma i e e kbl B e G 4. 4 Ge e e e

The develupment of hoae living skills has involved instruction in three general
areas: cooking, hcusckeepiny, and laundry,

Cooking, FProm 1he viewpnint of a hehavioristic task analysis, cooking involves
reading o set.nf directions and perfourming the behaviors as directed in sequence. To
date, vhe conoxing prograim has involved instruction in: (1) identifying kitchen
utensils and foud ohicers: (U) reading recipe directions; (3) reading recipe direc-
tions and perlormiag the gperatied Lehaviors in sequence,

nts bt o Gentify hitelen utensils and food objects. Procedures

Teaching stuls

gimilar to tko:e wgod 4 Brown, Junes, Truccolo, Heiser and Bellamy (1971) to teach
object laheliag wore ised dn Lais propran to teoeh identification of basic kitchen

objecus, Although personnel and prucedural difficulties precluded the reliable mea-
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surement of acauisition of these identification responses, identification of the

following objects was taught as necessary for completing specific recipes:

(18)
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Teaching students to read recipe directions. Procedures patterned after those

devcloped by Brown and Perlmutter (1971) were used to teach students to read direc-
tions for apecific vecipes. Vocabulary words involved in the recipes included, in

addition to tre objects listed above, the following words:

READING VOCABULARY

Nouns

kitchen utensils vegetable peeler
pan soup ladel refrigerator
burner pancake turner paper baking cups
timer serving dish muffin pans
sink cup sifter
knife cookie sheet wire rack
dish aluminum foil fingers
cover table baking pan
tablespoon oven bryiling rack
teaspoon paper towel garbage
frying pan tongs bottom
saucer coffee maker sides
wide spatula basket mixture
plate mug contents
bowl glass hole
fork quart pitcher bubbles
spoon toaster slice
mixing bowl sieve edge
rotary egg beater loaf pan space
electric mixer hot pads strip
beaters towel jar
amount envelope box
hour chunk
faucet

Adjectives
cold half tiny
hot both clean
high individual flat
warm thin round
carefully thick dry
nedium dark wvet
full clean frozen
wet large canned
shiny small fresh
big wvhole smooth
brown sharp solid
flat cool softened
half tender electric

€120)



put
cover
turn
heat
botl

set (timer)
rings
take
pour
crack
peel

eat

atand
melt
make
pull
open
drop

alide
cook
11f¢
measure
scrape
plug
Rrease
frost
remove
bake
wait
touch
serve
beat
cut
mix
tear
fold

Verbs

fi11
drain
wipe
wash
perk
bring
add
sim.er
place
spread
scoop
sprinkle
wrap
wash
pat
broil

Teaching students to read recipe directions and perform specified behavior

in sejuence.

neevssary to teach following single written directions,

- e e e ¢uemtmaee >

Procedures developed by Brown and Perlmutter (1971) were used as

After this skill was

acquired, following 21l the written directions in a recipe was taught through the

systematic application of a time-honored approach:

¢at what they cooked,

the students were allowed to

Although this approach seemed to prevent precise measurement

of behavior acquisition, the teacher's reports suggest that moderate success can he

claimed., Following is a list of recipes involved in the cooking curriculum for the

various classes:

()



L) A.  BREAKFAST

Hardboiled eggs
Softboiled eggs
Fried eggs
Scrambied eggs
Pancakes

French Toast
Oatmeal - instant
Cream of Wheat
Biscuits

Bacon

Sausage

Tea

CoZfee

Orange Juice
Toast

Cold Cereal

(2) B. LUNCH

Soup - Campbell's condensed
Soup - Lipton
Sandwiches

Peanut Butter and Jelly

Egg Salad

Bologna (Luncheon meat)
Macaroni and Cheese - Kraft Dinner
Hot Dogs
Fish Sticks

(3) C. DINNER
1. Meoats
Meat Loaf
Hamburgers
Baked Chicken
Broilei Chicken
Broiled Pork Chops (or broiled steak)
Sceak or Pork Chops with Cream of Mushroom Soup
Sliced Fried Ham

2. Vepetables

Frozen

Canned

Fresh

Instant Mashed Potatoas

3., Desserts

Instant Chocolate Pudding

Jello

Chocolate Cup Cakes

Chocolate Chip Cookiea

Bread Mixes ~ Banana, Cranberry, Nut

(122)




Specified socueatial behaviors 1o prepare foods fur bhreakfast

EGGS - Hard Cooked Eggs

1.
2.
3.
b,
J.

6.

Put eggs in pan.

Cover eggs in pan with cold water.

Turn burner on to high.

Heat pan until water boils.

When water boils set timer for 15 minutes.
When timer rings turn burner to off.
Take pan to sink.

Pour hot water out.

Put cold water in pan on eggs.

Crack egg shells with knife.

Peel (take ehell off) eggs with fingers.
Put eggs on a dish.

Put egg shells into the garbage.

Salt and pepper eggs.

Eat.

(J23) '



BREAKFAST

EGGS -~ Soft Boiled Eggs

1.
2.
3
4,
5.

10.
11.
12.
13.
14.
15.
16.
17.

Put eggs in pan.

Cover egps with warm water.

Turn burner on to high.

Put pan with eggs and water on burner.
Heat until water boils.

Take pan off burner.

Turn burner to off.

Put a cover on the pan.

Let the pan stand for 2-4 minutes.
Pour hot water out of pan into sink.
Put cold water in pan on eggs.
Crack egg with a knife.

Take egg out of shell with a knife.
Put egg in a dish.

Put egg shells in the garbage.

Salt & pepper.

Eat.
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BREAKFAST

EGGS -~ Fried Eggs, Sunny Side Up

l. Crack egg carefully: open with a knife.

2. Pull egg shell apart with fingers.

3. Let egg drop out of shell onto a saucer.

4. Put egg shell in garbage.

5. Put 3 tablespoons butter or margarine in a frying pan.
6. Turn on burner to medium,

7. Melt butter in frying pan.

8. Make butter ~over the bottom of the pan.

9. Slide egg from saucer into frying pan.

10. Let e888 cook in pan until they are the way you like them.
11. Salt and pepper.

12. Slide a wide spatula under the egg.

13. Lift egg out of pan.

14. Put egg on plate.

15. Eat.
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BREAKFAST

EGCS - Scrambled Eggs For 1 Person

1.

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Crack 2 eggs this way:

a. Crack egg shell with & knifs.

b. Pull egg shell apart with fingers.

c. Drop egg into a bowl. Make sure there 13 no egg shell in bowl.
Put all egg shells in gafbage.

Measure 2 tablespoonsful of milk. Pour into bowl.

Measure 1/8 teaspoonful of salt. Pour imto bowl.

Stir mixture with a fork.

Put 3 tablespoons butter or margarine into a frying pen.

Turn on burner to low heat.

Melt butter in frying pan.

Make butter cover the bottom of the pan,

Pour mixture from bowl into frying pan.

Turn burner t=~ medium heat.

Stir eggs in frying pan with wide spatula.

Scrane bottom of pan with wide spatula.

Do not let eggs stick to bcttom of frying pamn.

Eggs are done when they are wet but are still shiny.

Teke eggs out of pan with wide spatula.

Put eggs on a plate.

Eat.
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BREAKFAST
PANCAKES - Scratch, without mix.
1. Measure 2 cups flour.
2, Pat flour into o large mixing bowl.
3. Measure 1 teaspoon salt.
4. Pour salt into mixing bowl.
5. Measure 2 tablespoons sugar.
6. Pour sugar into nmixing bowl.
7. Measure 2 teaspoons baking powder.
8. Pour baking powder into mixing bowl.
9. Stir mixture in mixing bowl with a big spoon.
10. Crack one egg with a knife.
11. Pull egg shell apart with fingers.
12. Drop egg into a small bowl.
13. Make sure there is no egg shell in bowl.
14. Put egg shell in the garbage.
15. Beat egg in small bowl with rotary egg beater.
16. Measure 1 cup milk.
17. Pour 1 cup milk into bowl with egg.
18. Beat egg and milk with rotary egg beater.
19. Pour egg and milk mixture into large mixing bowl with £lour, salt, sugar
and baking powder.
20, Mix with a large spoon.
21. Measure 2 tablespoons cooking oil.
22. Pour cooking oil into mixing bowl.
23). Take mixing bowl te electric mixer.
24, Plug electric mixer in. .

25. Insert beaters into correct holes.

Q (\27)




26. Turn beater on to medium.

27. Turn bowl so ail of contents get mixed.

28. Turn off when mixture is smooth.

29. Measure 3 tablespoons of cooking oil.

30. Put cooking oil in frying pan.

31. Turn burner to low.

32. Make sure cooking oil covers all of the bottom of the frying pan.

33, Fill a soup ladle half full with pancake mixture.

34, Pour the mixture into frying pan.

35. Make more pancakes. Make sure they don't touch.

36. Turn pancakes over with a pancake turner vhen you see bubbles on the top
of the pancakes.

37. Wait until bottom of pancake is brown.

38, Take pancake out of frying pan with pancake turner.

39, Put on serving dish.

40. Serve with syrup and butter.

41, ELat.
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BREAKFAST

FRENCH TOAST

1.

16.
17.
18.
19.
20.
21.
22.

Crack 2 eggs into a bowl this way:

a. Crack egg shell with a knife.

b. Pull egg shell apart with fingers.

¢c. Drop egg into a bowl.

d. Make sure there is no egg shell in bowl.

e. Put all egg shells in garbage.

Measure 1/2 cupful of milk. Add milk to bowl.

Measure 1/4 teaspoon salt. Add salt to bowl.

Beat this mixture with an egg beater.

Pour this mixture into a flat pan.

Cut 6 pieces of bread in half.

Put 3 tablespoons butter or margarine into a frying pan.

Turn on burner to low heat.

Melt butter in frying pan.

Make sure bottom of pan is covered with melted butter.

One at a time, put each slice of bread in mixture in flat pan.
Turn bread over with a fork.

Make sure both sides of bread are all covered with egg mixture.
Lift bread out of egg mixture with for..

Put bread in frying pan.

Turn burner to medium haeat.

When bread is brown on bottom, turn bread over with a wide spatula.
When bread is browa on both 3ides take out of frying pen with a wide
Put on a serving plate.

Turn burner off.

Serve with syrup and butter.

Eat.
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BREAKFAST

HOT CEREAL - Cream of Wheat (serving for 3)

1. Measure 2 cups water.

2. Pour 2 cups water into pan.

3. Measure 1/4 teaspoon salt.

4. Pout 1/4 teaspoon salt into pan.

5. Stir with a spoon.

6. Turn burner to high.

7. Heat pan until water boils.

8. Measure 1/2 cup Cream of Wheat.

9. Pour 1/2 cup Cream of Wheat into dboiling water.
10. Tura burner to medium heat.

11. Cook mixture for 5 minutes. Stir mixture all the time.
12, Turn burner to off.

13. Put Cream of theat in bowls.

14. Add sugar and milk.

15. Eat.
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BREAKFAST

HOT CERAL ~ Oatmeal, Instant (serving for 3)

l.
2.
3.

Measure 2 cups water.

Pour 2 cups water into pan.
Measure 1/2 teaspoon salt.

Pour 1/2 teaspoon salt into pan.
Stir with a spoon to mix salt.
Turn burner on to high.

Heat pan until water boils.
Measure 1 cup oatmeal.

Add 1 cup oatmeal to boiling water.
Cook oatmeal for 1 minute.

Stir oatmeal. Turn burner to off.
Put oatmeal in individual bowls.
Add milk and sugar.

Eat.
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BREAKFAST

COLD CEREAL

1.

2.

Open cereal package carefully.
Pour cereal into a dbowl.
Add milk to taste.

Add sugar to taste.

Eat.
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BREAKFAST

BISCUITS

1. Turn oven on to 450°.

2. Measure 1 cupful of Bisquick mix.

3. Put Bisquick mix into a small bowl.

4. Measure 1/4 cupful of water.

5. Pour into bowl with Bisquick mix.

6. Stir mixture with a fork.

7. Put a cookie sheet on the table.

8. Bring the box of aluminum foil to the table.
9. Measure how much aluminum foil you need to cover the cookie shest,
10. Tear off the aluminum foil.

11. Put foil on pan and fold it over the edges.

To make one biscuit:
12, Fill a teaspoon with mixture from bowl.
13. Push mixture off spoon onto cookie sheat with another spoon.
14, 1Yake 4 biscuits.
¥5. Leave space between biscuits.
16, Put biscuits in oven.
17. Set timer for 10 minutes.
18, When timer rings take biscuits out of oven.
19. Take biscuits off cookie sheet with the wide spatula.

20. Put biscuits on a plate.

To eat biscuits:
1. Cut biscuit in half with knife.
2. Put butter on biscuit with knife.

3. Eat.
o (‘3ZJ




BACON
1.

2.

1.

2.

BREAKFAST

With a fork slowly peel each strip of bacon from the package.

Put the strips of bacon in a frying pan. Put them so they are not on top
of each other.

Turn on burner at medium heat.

Turn bacon over with a fork when it is brown on the Lc*tom,

Cook for 6-8 minutes. Make sure both sides of bacon are brown.

Turn burner to OFF.

Take bacon out of pan with a fork. Put bacen on a paper towel to drain.
Put bacon on a serving plate.

Eat.

To clean frying pan:
Pour grease from pan into an empty can or bottle.
Wipe out pan with a paper towel.

Wash pan.
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BREAKFAST

SAUSAGE LINKS

1. Take links out of package.

2. Put them in a cold frying pan.

3. Measure 1/4 cup cold water.

4, Pour 1/4 cup cold water into frying pam.
5. Turn on burner to low heat.

6. Put frying pan on burner.

©7. Put covar on frying pan.

8. Cook for five minutes.

9, Pour all the water out of the fryind pan into the sink.
10. Put frying pan back on burner with tha cover off.
11. Cook the sausages for 12-14 minutes. Turn sausages with tongs vhile they

cook so all sides get brown.

12. Turn burnexr to OFF.

13. Take savesges out of frying pan with tongs.
14. Put sausages on & paper tovel to Jdrain.

15. Put aausages on serving plate.

16. Serve.

To clean frying pan: same as for baconm.
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BEST COFY AVAILA™

CAUSAYIE PATT ES
1. =L bacz: ~igcntle c.eo=teg *rem qauaape voll, cnav (ot -9 el ar vy ceed.
2. Cut nag oaxce in rRn f¥Len w8 kn{fe.

3. Dt tire glicra 30 3 cOlA tremfem o ne

4. Turn o burner t. l... hea"

S. Put fry.na oan on burner.

6 . a0 N ot aten.

7, Tewn Llloas cwver wlth a uvide spatula.

t, *-~o. for 1¢ mirutes —corr. 7 172 min. turn burrner to off.
9., Take slices our ~f -arn with a wicde spatula.

Q. Tu. :vices on a mavor towel o drainm.

11, Pat off grees: wilh eonthar paper toweld.

12. Put sl'ces on serving piate.

13. Serve.

7o cinan fryineg pan:
1. Prur crease frem pan into an empty can or bottle
2, Wipe out pan with a paper towel.

3. Wesh pan.
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BREAKFAST
HOT TEA

1. Put cold water into a small pan.
2. Turn burner to high.
3. Heat water to boiling. ey
4. Place a tea bag in a tea cup.
5. Pour boi.ing water into the tea cup.
6. Turn buraer to off.
7. Leave tea bag in cup until tea is as dark as you like it.
8. Take tea bag out of cup and put 1t h th‘ garbage.
9. Serve tea in tea cup with ssucer, |

10. Add sugar, lemon juice; milk as deaited. .

Q | (lg“{)




BREAKFAST

INSTANT COFFEE

1,
2.
3.
4.
3.
6.
7.
8.

Put water in a pan.

Turn burner to high.

Heat water to boiling.

Measure 1 full teaspoon instant coffee.

Put 1 teaspoon coffee in a coffee cup.

Pour boiling water into coffee cup until cup is full.

Stir with a tesspoon.

Add sugar and/or cream as desired.

PERCOLATOR COFFEE

1.
2.

3.

3.
6.
7.
8.
9.
10.
11.

12.

Make sure coffee maker 1s clean.

Put cold water into coffee maker up to
Put the basket in the coffee maker.
Measure coffee with a tableapoon. Put
cup you need.

Put the cover on the basket.

Turn burner on to high.

Bring coffee to boiling.

When coffee boils turn burner to low.

the amount (line) needed.

1 tablespoon in basket for every

Perk gently for 6-8 minutes. Turn burner to off.

Take baaket out of coffee pot. Put coffee grounds in garbage.

Serve coffee in a mug or coffee cup with saucer.

Make sure coffee is hot when you serve

it.
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BREAKPAST

ORANGE. JUICE - small can
i. Open car,
2. Pour juice into a 1 quart pitcher.
3. Fill can with cold water and pour water inte pitcher 3 times.
4. Stir with a large spoon to mix,
S. Make sure juice is fully mixed ~ to ses if it has settled on the bottom.

6. Pour juice into glasses.

TOAST
1. Plug in toaster.
2. Put 1 piece of bread in toaster. ’
3. Push handle down to start.
4., Wait “or toast to pop up.
5. Take toast out of toaster.
6. Put toast on small plate.
7. Butter toast with a kinfe.

8. Eat.

CINNAMON TOAST

1. Measure 2 full tablespoons of sugar.
2. Put sugar in a dish.

3. Measure 1l teaspoon cinnamon.

4. Add cinnamon to dish with sugar.

5. Stir sugar and cinnamon together.

6. Put a thin fiyer .¢ this mixture on a piece of hot butterad toast.
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Soup
1.
2.
3.
4.
3.
6.
7.
8.
9.

soup
1.
2.
3.
4.
3.
6.
7.
8.
9.

10.

Specified sequential behaviars
- CAMPBELL'S CONDENSED
Open can.
Pour soup into pan.
F1ll can with water/milk.
Pour water/milk into pan.
Put pan on burner.
Turn burner to high.
Stir soup until soup bubbles.
Turn burner off.

Ladel soup into bowls with a ladel.

~ LIPTON

Tear soup envelope open.

Pour dry soup into pan.

Measure 3 cups full of cold water.
Pour water into a panm.

Put pan on burne:r.

Turn burner on high until soup boils.

Turn burner to meriium heat.

to prepare foods for lunch

Let soup simmer cn» stove for 15 minutes.

Stir.

Ladel goup into bowls with ladel.
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LUNCH
SANDWICHES

Peanut Butter and Jelly

1. Open the peanut butter jar.

2. Put a knife into the peanut butter.

3. Lift out peanut butter on the knife.

4. Scrape it onto a piece of bread.

5. Spread the peanut butter so that it covers one whole side of the
piece of bread. |

6. Put cover back on jar.

7. Repeat steps 1-6 for putting jelly on another piece of bdread.

8. Place the two pieces of bread together.

9. Put jelly side on the peanut butter side.

10. Cut the sandwich in half with a sharp knife.

11. Serve on a plate.
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LUNCH
SANDWICHES

Egg Salad Sandwiches

l. Put 4 eggs in a pan.

2. Cover eggs with water from faucet.

3. Put pan on burner.

4. Turn burner on high.

3. When water begins to boil, set timer for 6 minutes.
6. When buzzer rings, take pan off stove.

7. Carry pan to sink.

8. Run cold wacer over eggs, until they are cool.

9. Peel eggs with fingera.

10. Put egg-shells in garbage.

1l1. Put eggs in a small mixing bowl.

12. Break eggs into little pieces with a fork.

13. Add salad dressing one tablespoon at a time. Mix.
1l4. Add salt. Add 1/2 onion cut in small pieces.

15. Put egg stlad on top of a plece of bread with a fork.
16. Spreaa the egg salad with a knife.

17. Put another piece of bread on top to make a sandwich.
18, Cut egg salad sandwich in half.

19. Serve on a plate.

()




LUNCH

SANDWICHES

Boiups Sandwich (Luncheon Meat)

1.
2.
3.
4.
S.
6.
7.
8.

Open a jar of mayonnaise.

Scoop out mayonnaise and put it on a piece of bread.

Spread the mayonnaise 80 that it covers the whole aide of bread.
Cover another piece of bread with mayonnaise.

Put a plece of bologna on sach piece of bread.

Put the two pieces of bread and bologna together to make & sandwich.
Cut the sandwich in half.

Serve on a plete.
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LUNCH
KRAFT MACARONI AND CHEESE DINNER - 7 1/4 oz. package
1. Measure 6 cups of water into a large pan.
2, Meagure 1 teaspoon salt.
3. Add salt to water in pan. Stir.
4. Put pan on burner.
5. Turn burner on to high.
6. Heat water until it boils.
7. Add macaroni to boiling water.
8. Stir.
9. Boil macaroni in water for 7 minutes.
10. Be careful water does not boil over the side of the pan.

11. Turn burner off when macaroni is tender.

To drain macaro. .: Hold a sieve over the sink.
12. Pour the water and macaroni into the sieve.
13. Pour -the macaroni from the sieve ivto a bowl.
14. Measure 1/4 cup milk.
15. Add 1/4 cup milk to macaroni.
16. Measure 3 tablespoons butter or margarine.
17. Put butter on top of macaroni.
18. Sprinkle cheese from envelope on top of macaroni.
19. Mix well with macaroni.
20, Salt and pepper macaroni.
2l. Put macaroni and cheese in a serving dish.

22, Serve.
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LUNCH

HOT DOGS - BOILED

1.
2.
3.

6.
7.

10.

11.

12.

13.

PAN

10.

Half fi1ll pan with water.

Put pan on burner.

Turn burner to high.

Put hot dogs in pan when water boils.
Put a cover on pan.

When water boils, take pan off burner.
Turn burner OFF.

Let pan stand with hot doge inside covered for 10 minutes.
Take pan to sink.

Pour hot water into sink.

Put hot dogs in buns using tongs.

Put catsup or mustard on hot dog.

Serve.

FRIED FISH STICKS

Measure 3 tablespoons of vegetable oil and put in frying pan.
Make sure bottom of pan is covered with oil.

Put frying pan on warm burner.

Turn burner on to medium.

When oil is hot, place fish sticks in pan carefully.

Turn fish sticks over with a spatula when bottoms are brownm.
Brown on other side.

Take fish sticks out of frying pan with a spatula.

Turn burner to Or'F.

Put fish sticks on a serving dish.

Serve with tartar sauce.

(1+4)



Spreificd sequentiai behaviors to prepare foods for dinner

Moats
MEAT LOAF

1. Turn oven on to 350°.

2. Crack one egg into a large mixing bowl.

3. Make sure no little pieces of eggshell get into bowl.

4., Throw eggshell into the garbage.

5. Measure 1/2 cup milk.

6. Add 1/2 cup milk to egg in mixing bowl.

7. Cut one onion in half.

8. Wrap one piece in foil and put in refrigerator.

9. Cut other piece into tiny pieces.

10. Put onion pieces in bowl with milk and egg.

11. Add a few shakes of catsup to bowl.

12. Break ont pound of hamburger meat into little pieces using your clean fingers.
13. Add the hamburger to the bowl.

14, Mix well with fingers.

15. Add salt and pepper.

16. Put the mixture into a loaf pan.

17. Put pan into oven.

18. Set timer for one hour (60 minutes).

19. When buzzer rings, take meat loaf out of oven using hot pads.
20. Turn oven to OFF.

21. Cut meat loaf into slices and serve with catsup.
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DINNER

HAMBURGERS
1. Take a small chunk of hamburger in your clean hands.
2. Make it flat.
3. Make it round.
4. Put the round and flat hamburger in a frving pan.
3. Put the frying pan on a burner.
6. Turn the burner on to HICH.
7. Turn the hamburger when the bottom turns browmn.
8. Brown the other side.
9. Salt and pepper.
10. Turn the burner to OFF.
11. Put hamburger on a hamburger roll.
12, Serve with catsup and mustard.

Other variations on hamburger:
Sloppy Joe
Spaghetti Sauce
Meatballs

Broiled Hamburgers
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DINNER

BAKED CHICKEN

1.
2.
KN
4.
5.
6.
7.
8.
9.
10.

11.

12,
13.
14.
15.
16.
17.

18.

Turn oven on to 350°.

Wash chicken pieces under faucet with cool water.

Pat dry with a towel.

Cover baking pan with aluminum fodil.

Place chicken pieces in baking pan.

Salt and pepper chicken pieces.

Put one pat of butter on each piece of chicken.

Put chicken in oven.

Set timer for 30 minutes.

When buzzer rings take chicken out of oven.

Using a hot pad lift one side of pan up. Make all the butter go te
the other side.

Using a tablespoon, pour butter over chicken pieces.

When each piece of chicken is wet with butter, put pan in oven again.
Set timer for 30 minutes.

When buzzer rings take chicken out of oven using hot pads.

Turn oven to OFF.

Put on serving plate.

Serve.

(1%.)



DINNER

HROILED CHICKEN

1.
2.
3.

10.
11.
12.
1:.

14.

Put broiler rack 6 inches from heat.

Wash chicken pieces with cool water under the water faucet,
Cover broiler pan with aluminum foil.

Brush chicken pleces with vegetable oil.

Put chicken pieces on broiler pen.

Salt and pepper chicken pieces.

Put pan in oven or broiler on broiling rack.

Turn broiler on.

Watch the chicken. When it 4s brown (about 20 minutas), take
pan out of oven/broiler.

Turn the pieces over so that the uncooked gide is up.

Put pan back in the oven/broiler.

Watch the chickean. When it gets brown take it out of the oven.
Turn broiler/oven to OFF.

Put it on a serving dish. Serve.
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DINNER

BROILED PORK CHOPS - BROILED STEAK

1. Put broiler rack 6 inches from heat.

2. Cover broiler pan with aluminum foil.

3. Put pork chops on broiler pan.

4. Salt and pepper pork chops.

3. Put broiler pan in oven.

6. Turn broiler on.

7. Watch the pork chops -~ when they are brown (about 10 minutes) take

pan out of oven.

8. Turn pork chops so that uncooked side is up.

9. Salt and pepper uncooked side of pork chops.

10. Put pan back in the oven.

1l1. Watch pork chops - when they are brown, remove pork chops.
12. Turr broiler to off.

13. Put pork chops on serving plate.

14; Serve.




DINNER

STEAK OR PORK CHOPS WITH CREAM OF MUSHROOM SOUP

1. Put pork chops in fry pan on burner.

¢, Sa': and pepper pork chops.

3. Turn burner on to medium heat.

4. After 10 minutes turn pork chops 8o brown side of chops is facing up.
5. Salt and pepper pork chops.

6. After 10 minutes remove fry pan from burner. Turn burner teo OFF.
7. Turn oven on to 300°.

8. Place pork chops in casserole dish.

9. Open one can cream of mushroom soup.

10. Pour soup over purk chops.

11. Pour one can water over pork chops.

12. Stir water, soup, and chops.

13. Place covered casserole in oven.

14. Set timer for 30 minutes,

15. After 30 minutes, take casserole from oven.
16. Turn oven dial to OFF.
17. Put casserol: dish on hot pad on table.

18. Serve.

SLICED FRIED HAM (1/2 inch thick)

1. Put 2 tablespoons vegetable oil in frying pan.

2. Pui fry pan on burner.

3. Turn burner to medium heat.

4. /ifter 5 minutes, turn ham with uncooked side facing down.
5. After 5 mirates, put ham on serving platter.

A, Serve.
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Vegetables

VEGETABLES - FROZEN

1. Measure 1/2 cup water.

2. Pour water into a pan.

3. Measure 1/2 teaspoon salt.

4. Pour salt into pan. Stir.

5. Put pan on burner.

6. Turn burner on HIGH.

7. Heat to boiling.

8. Add frozen vegetable.

9. Cover the pan.

10. Heat to boiling.

11. When water boils, turn burner to LOW.
12. Cook 10 minutes or until a fork can be easily pushed {nto the vegetable.
13. Turn burner to OFF.

14. Put vegetable in a serving dish

15. Put a pat of buctter on top.

16. Serve.
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g ¢ : Vegetables

VE "ETABLES - CANNED

Wipe top of can clean.

L]

Open can.

3. Hold a saucer over open end of can to keep vegetable inside can.
4, Pour water from.can into pan. Do not put vegetable in pan.
5. Put pan angd vggec;ble water on burner.

6. Turn burner on to HIGH.

7. Heat water to bollink{'

8. When water boils, %add vep¥table.

9. Salt and pepper :hg{xy?getable.

10. Add a pat of butter. ‘.

11. Heat until pat of butter melts.

12. Turn burner to OFF.

13. Put vegetable in serving dish. Serve.
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Vepetshl es
VEGETABLES - FRESH
1. Wash vegetable,
2. Peel vegetable with vegetable peeler.
3. Cut vegetable into small pileces.
4. Fill a large pan half full with water from the sink.
5. Measure 2 teaspoons salt.
6. Pour salt into pan. Stir.
7. Put pan on burner.
8. Turn burner to HIGH.
9. When water boils add vegetable.
10. Boil vegetable and .¢& until a fork can be easily pushed into vegctiabls.
11. Turn burner to C
12. Put sieve in sink.
13. Pour water and vegetable into sieve.
l4. Pour vegetable from sieve into a serving dish,
15. Put a pat of butter ca vegetable.

16. Serve.
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Vegetables

INSTANT MASKED POTATOES

1.
2.
3.
4.
3.
6.
7.
8.
9.
10.
11.
12,
13.
14,
15.
16.
17.

18.

Measure 1 1/2 cups water.

Pour 1 1/2 cups water into pan.
Measure 2 tablespoons butter.

Put butter into pan.

Measure 1/2 teaspoon salt.

Put salt into pan.

Put pan on burner.

Turn burner to MEDIUM.

Stir while cooking. Melt butter.
Measure 1/2 cup milk.

Pour milk into pan.

Stir.

Measure 1 1/2 cups potato flakes.
Pour potato flakes into pan.

Stir until potatoes are smooth.
Turn burner to OFF.

Put potatoes in a serving dish.

Serve with butter.
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Desserts
INSTANT CHOCOLATE PUDDING
l. Opeﬁ pudding box.
2. Put pudding mix in bowl.
3. Measure 2 cups of milk.
4. Pour milk into bowl.
5. Stir milk and pudding until smooth.

6. Put bowl in refrigerator.

JELL-O
1. Open jell-o box.
2. Put jell-o mix in bowl.
3. Measure 1 cup water.
4. Pour water into pan.
5. Put pan on burner.
6. Turn burner to HIGH.
7. Heat to boiling.
8. Turn burner to OFF.
9. Pou »0iling water into bowl with jell-o.
10. Stir.
11. Measure 1 cup of cold water.
12. Pour cold water into bowl.
13, Stir.
14, Pour into jell-o mold or individual dishes.

15. Put in refrigerator until solid.
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Desscrts

CHOCOLATE CUP CAKES ("JIFFY" CAKE MIX)

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14,
15,
16.
17.
18.
19.
20.
21.

Turn oven on to 350°,

Open Jiffy cake mix box.

Pour cake mix into small bowl. b

Break one egg on edge of bowl. ’

Add egg to bowl. !l ake sure no eggshell t‘ in bowl.

Throw eggshell in garbage.

Measure 1/2 cnp water.

Pour 1/2 cup water into bowl.

Put beaters in electric mixer..

Beat cake mix at HIGH speed for 4 minutes.

Scrape sides of bowl with rubber scraper.

Turn electric mixer to OFF.

Remove beaters. Scrape batter from beaters into the bowl.
Put paper baking cups into a muffin pan.

F111 ecach baking cup 1/2 full with cake mix.

Put muffin pans in oven.

Set timer for 25 minutes.

When timer rings, remove muffin pans from oven using hot pads.
Turn oven to OFF.

Let cupcakes cool. Remove themw from pan.

Frost cupcakes.
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Desserts
CHOCOLATE CHIP COOKIES
1. Turn oven on to 350°.
2. Put one pat of butter or margarine on a small piege of aluminum foil.
3. Rub the butter on a cookie sheet until the sheet is greasy all over.
4. Put one stick softened butter or margarine in‘ s mixing bowl.
5. Measure 1/2 cup white sugar. |
6. Pour the sugar into the bowl.
7. Measure 1/4 cup brown sugar. Pack it into the cup.
8. Put the sugar in' the bowl.
9. Break one egg on the edge of the bowl.
10. Drop the egg into the bowl.
11. HMake sure no shell gets into the bowl. Put the shell in the garbage.
12. Measure 1 teaspoon vanilla. Add vaenilla.
13. Put the beaters intc the electric mixer.
14. Turn the electric mixer dial to MEDIUM.
15. Mix carefully.
16. Turn electric mixer to OFF.
17. Measure 1 cup flour.
18. Add flour to bowl.
19. Measure 1/2 teaspoon salt.
20. Add salt to bowl.
21. Measure 1/2 teaspoon baking soda.
22, Add baking soda to bowl.
23. Mix at MEDIUM speed with electric beater.
24. Turn beater to OFF when well mixed.
25. Take beaters off mixer. Scrape batter off beaters.
26. Add 1 package chocolate chips.

27. Mix batter and chips with a large apoon.

Q 0 5-,‘) (continued)




CHOCOLATE CHIP COOKIES (con't.)

-8.
29.
3o.
3l.
32.
33.

34.

With a teaspoon, get a spoonful of batter.

Using another teaspoon, scrape the batter off onto the preased cookie sheet.
Make sure there is plenty of space between each cookie.

Put cookie sheet in oven.

Set timer for 15 minutes.

When buzzer rings, take cookie sheet out of oven with hot pads.

Remove cookiee from cookie sheet with a wide spatula.



Desserts

BUSY-DAY CAKE

1.
2.
3.

4.

5.
6.
7.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
2).
22,
23.

24.

Turn oven on to 375°,
Measure 1/3 cup shortening.

Put shortening in a mixing bowl.

Hold a sifter over the mixing bowl. Pour these things into the sifter

and sift them.
1 3/4 cups cake flour
3/4 cup sugar
2 1/2 teaspoons baking powder
1/2 teaspoon salt.
Break one egR. Add egg to the bowl.
Make sure no shell gets into the bowl. Put
Measure 3/4 cup milk.

Add the milk to the bowl.

the shell in the garbage.

Stir with a large spoon until everything is wet.

Put beaters in electric mixer.

Set bowl under beaters.

Turn dial to MEDIUM.

Beat for 2 minutes. Turn dial to OFF.
Measure 1 1/2 teaspoons vanilla.

Add vanilla to bowl.

Turn dial to MEDIUM.

Beat for 2 minutes.

Turn dial to OFF.

Put a dab of shortening on a small piece of aluminum foil.

Rub the shortening all over the inside bottom and sides of a 9 inch

square cake pan.

Make sure all of the bottom and sides are greasy.

Put 2 tablespoons of flour in the pan.
(153.)
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BUSY-DAY CAKE (con't.)

27.

28.
29.
30.

3l.

32.
33.
34.
35.

Shake the pan carefully. Make the flour cover all of the bottom and

sides of the pan.

Pour the cake batter into the cake pan.

Put the cake pan in the oven.

Set the timer for 25 minutes.

When the timer rings, put a fork into the cake. If the fork tongs come out
without crumbs, the cake is done.

1f tongs are full of crumbs, let cake bake.

1f tongs are clean, take cake out of oven with hot pads.

Let cool on a wire rack.

Cut into squares and serve on a serving plate.
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Dessuerts

PILLSBURY DANANA BREAD, CRANBERRY BREAD, NUT BREAD

1.

12.
13,
14.
15,

16.

Turn oven to: 375° for Banana Bread
350° for others
Tear off a small piece of aluminum foil.
Put a pat of butter on the foll.
Rub the foil on bottom and sides of a loaf pan.
Make sure bottom and sides of loaf pan are covered with butter.
Put 1 teaspoon full of flour in the pan and shake the pan.
Make sure bottom of pan is covered with flour.
Break one egg into a large mixing bowl.
Measure 1 cup water.
Add water and stir,
Open bread mix box.
Add bread mix to bowl.
Stir until moist.
Put in oven.
Set timer for 50 minutes.

When timer rings, take bread out of oven.

(e1.)



Housekeeping. Six housekeeping skills have been taught to date: dish-
washing, dusting, floor-vacuuming, table setting, bed making, and bed changing,
In each case, object identification was first developed; then the skill wus

taught using either a series of verbal directions, a stimulus fading procedure,

or a series of performaice criteria.

Teaching students to identify housekeeping objects. Procedures which taught

or verified the existence of object identification gkills were the initial parts
of the teaching of all five housekeeping skills. Quantitative acquisition records
are available for six students who were taught to label 7 objects involved in bed
making. Criterion performance was 2 consecntive trials with more than 90% correct,
Teaching procedures used were similar to those used by Brown, Jones, Troccolo,
Heiser and Bellamy (1971). A sample data sheet and a frequency pglygon showing

correct labeling responses follows:
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Teachiny students housckerping skills using verbal directions. Dish washing,

floor vicuuming, and dusting were taught using a sequence of verbal directions,

Teaching procedures described by Brown, Bellamy, Tang and Klemme (1971) and Brown,

Bellamy, Perlmutter, Sackowitz and Sontag (1Y71) were used to teach the following

verbal directions in seguence and then to maintain desired responding as verbal

directions were systematically faded., The following verbal directions were uaed-

Dish Washing

Required 4 people: washer, rinser, dryers

Dish Washer

l.
2.
3.
4.
3.
6.
7.
8.
9.
10.
11.

Stack all dirty dishes on rtht side of sink.

Clean out sink.

Put plug in sink.

Shake a small amount of dish washing detergent into sink.
Fill sink with hot water.

Put each dish in hot water.

Wipe all over with dish cloth until clean.

Put each dish into rinse water.

wahen all dishes are done, 1ift plug, let out water.
Clean out sink and drain board with cleanser.

Rinse gink.

Clean out sink on the left.

Put plug in.

Fill sink 1ith hot water.

Rinse each dish carefully until it is not soapy.

Give dirty dishes back to washer.

After dish is rinsed put it on draining rack.

When all dishes are rinsed, pull plug, let water out and clean sink.

Dish Dryers

1.
2.
3.
‘.
5.
6.

Get a clean dish towel.

Wipe each rinsed dish in draining rack.

Put dry dishes to rinser.

Return soapy dishes to rinser.

When all dishes are dried, hang dish towel in correct place.
Put dishes in correct place on shelf.
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Floor Vacuuming - Cannister Type

1. Obtain vacuum cleaner from storage place.

2. Unwrap cord.

3. Place plug in socket.

4. Put the correct plece on the end of the tube -~ 1.e. the rug cleaning
attachment,

5. Turn the vacuum cleaner on,

6. Start vacuuming the rug on the top left hand side, moving to the right.

7. Push the vacuum cleaner back and forth tnree times before moving to
the right.

8. Move to the right and push the vacuum back and forth three times.

9. Continue step 8 until the width of the rug has been cleaned.

10. Move back two feet and vacuum strip three times before moving to the left.

11. Continue step 10 until the width of the rug has been vacuumed.

12. Repeat steps 8 ard 9.

13, Continue steps 8-11

14, Turn vacuum off.

15. Pull plug from socket with hand on piug.

16. Wrap cord around vacuum or pull coxd so it snaps into the vacuum.

17. Place vacuum in storage place.

Dusting Night Stagg

1. Obtain small soft cloth from drawer.

2. Spray dusting cleaner on top of table.

3. Wipe surface of night stand until surface is shiny.

4. Turn cloth to unused side.

5. Spray dusting polishing cleaner on bottom of table.

6. Wipe surface of night stand until surface is shiny.

7. Diapose of cloth in laundry basket.

B. Return cleaner to storage closet.

(1e5)
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'+ Method for Teaching Table Setting

.
»

Terminal Objective :'qplld will be able to set a'z.blgjqafpectly consisting of
. v AT .:.' - . v¥
the following items: . SINRRP
8 '; . - '\'.:'t&.' "
1. Plate . . S A
2. Knife S

3- 5.;(‘&)[1

4., Fork
5. Napkin
6. Lup

7. Sau.-r
8. Glass

Objective 1 ~ Child will be able to verbally label each of the above 8 items.

Procedure 1

Have students sitting around a large table witl. the 8 items displayed in
front of teacher. Teacher should pick up first item (plate) and say,
"Tom, what !3 this?" If the child responds correctly, reply, "Great, Tom,
this is a plare." Follow this by having the rest of the students clap
for Tom.

1f the child does not reply correctly respond by saying, "No Tom, this is
not a saucer, this is a plate." "Now, Tom, what is this?" 1If child re-
plies correctly respond by saying, "Good, Tom, this is a plate.” Do no.
encourage other students to clap for him.

Contirn.e thils p.ivvedura uatil each student has had an opportunity to

respond to each {tem.

Data should be kept on each child's first response to the item. Do not

Q. record ccrrec-ed responses of child.
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Semple Data Sheet Day 1
S1 Sy S3 Sq S S Sy Sg
Plate +
Knife - -
Spoon + +
Fork -
Napkin -
Cup +
Saucer -
Glass +
Criterion - When entire grid is filled with + marks (indicating correct responses)
students are ready to progress to object;ye 2.

Objective 2 ~ Child will be able to place the 8 items sn a construction paper

placemat with the 8 items stenciled on the placemat in three minutes.

Procedure 2

Give each student a set of the 8 items and tell him to match and place
the items on his placemat. The students should be given three minutes

to complete the assignment. At the end of the three minuzes, check each
student's placemat with the other students watching. Check each of the
items and have the group clap for each correctly placed 1item.

If the item 1s not correctly placed, say, "Tom, try ancther place for
this item." If child does not respond correctly, say "Tom, put the plate
next to the fork."

Data again should be kept on each student's responses. An individual

data sheet should be kept as opposed to a group data sheet.
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Sample Data Sheet 2
Name
Day 1 Day 2 Day 3 Day 4
Plate
Knife
Spoon
Fork
Napkin
Cup
Saucer
Class
Criterion - When student's individual dattlsheet is filled with + (correct
responses, child is ready to move to objective 3.

Objective 3 = Child will be able to set a table correctly in three minutes orn

construction paper placemat witn no stenciled patterns to follow, given the 8

items.

Procedure 3

Teacher again makes each child a placemat; however, one item will not be
drawn, 1.e. plate is not stenciled. Students are instructed to correctly
place the items on the placemat. Time limit again is 3 minutes.

At the end of 3 minutes, teacher checks each child's placemat with the
rest of the students observing. Students should clap for each correctly
placed item. If any item is misplaced teacher should say, "Try another
way."

After the child completes the objective of placiﬁg the item which has

not been drawn on the placemat, the teacher shculd make a new placemat
with another item not stenciled e¢n it. Then stenciled items should be

removed ia the following order.
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l., Plate

2. Knife

3. Spoon ¢

4. Fork

5. Napkin .

6. Cup -
7. Saucer

8. Class

Individual data should be kept on each response. See Data Sheet 2 -

I1f {tem 18 not stenciled in,a check should be placed in front of item.
Criterion - When student's individual data sheet is filled with + (correct re-
sponses) and no items are stenciled on the placemat, the child is ready to have

the placemat removed.

Teaching students housekeeping skills using a Sequence of performance

- e & - -

the summer prevocational program allowed for the developnent of measurement
techniques which now seem applicable to a variety of home living teaching pro-
grams. In this teaching approach, a student is given a general directions, e.g.,
"Make the bed." His subsequent performance is evaluated according to order and
quality criteria. If a response is ansatisfictory, help is given as needed 8o
that the studeat can meet the criteria for th.t task and thus have the opportunity
to complete the next task in the sequence. Measures of a student's ability to
complete each task in the sequence thus can he attained easily in one setting.
Material provided helow describes the tosk sequences in the bed making and bed

changing programs and includes graphs of individual performances across trials.
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BED-CHANGING PRUGRAM

TASK ' Procedures after error
NG, TASK . ERRORS ( & Criteria) occurs (first record error)
I. Place all bedding on the ORDER: (8 begins another A. NON-PUNITIVE INDICATION
table by bhed, task Lofore bed OF ERROR: "™Try another
is clear) way"  "Try Something else;"

"Wnat do you do now?"
PERFORMANCE: (Bedding

- placed on B. VERBAL DIRECTION: "Place
. floor, ete.) all bedding on the tahle by
the bed."

C. MODLL: T performs task,
points to finished situat ,
returns bedding to where &
left it, motions to S and
says: '"Now you do it",

(do not repeat verbal direc-
tion here).

'ﬁ
D. PRIME: T guides S thru
task, then tell and motion
to 8, "Now yoa do it",
}*1{} (Note that C & D are primar-
" ily non-verbal procedures.)
———— — - ——_—

II. Put the pad on the mattress, ORDER: S dues another A. INDICATION OF ERROR:
task or gets "Try another way'"; '"What
wroag piece of do you do now"; '"Try some-
hedding, thinyg else",

PERFORMANCE: Pad not on B, VERBAL DIRECTION: "Put
lengthwise with the pad on the mattress,"
bed.

C. MODEL
D. PRIME

ll., Fit all 4 corners of the ORDER: S begins another A. INDICATION OF ERROR

pad to the mattress. task, etc. (as above)

PERFORMANCE: 4 corners B. VERBAL DIRECTION: "Fit
not fitted. all 4 corners of the pad to

the mattress,"
C. MODEL
). PRIME

- e - -

-~
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 pASK

frocedires after error
NO, TASK LRROKS V& Criteria) accis (first eecord error)
IV, Put the (itted sheet un the aghibs Anoth o itew pu Yo INDICATION OF ERROR
mattress, an hee, ete, Lins ahove)
PERPORMANCE:  Sheot on B. VLRBAL DIRLCTION: “Put
lenstthwise with the fitted sheet on the
Sod,  (right side Jairess ™,
)
i, ﬂ?_l_’l.l‘
b, PRIME
V.  Fit all 4 cornecs of the CRDFR:  Anotber task begat, A, INDIGATION OF ERROR
sheet to the mattress, ele,
B. VERBAL DIRECTION
PERFORMANCE: 4 corners
nol itied, C. MODLL
b, FRIME
VI. Tuck sides of mattress pad ORD .R: Another task begun, A,
and fitted sheet undcr etc.
mattress, B.
PLRFORMANCE: Sides not (AS ABOVE)
tucked. C.
D.
VII. Place the top sheet on the ORDER: Another item, etc. A,
mattress,
PLRFORMANCE: Sheet must B. .
be on 1) right side (AS ABOVE)
up; 2) lengthwise C.
. with mattress;
%) with wide hem at D,
head of bed, 4)
sides evenu-sinnoth,
VIIT, Pull down and smooth, ORLER: Another item, etc. A.
PERFORMANCE:  Not smooth, B,
(AS ABOVE)
C.
D,

()



BEST CUi'Y e L

TASK Procedures after crror
NO. TASK ERRURS ( & Criteria) vecurs (first record error)
IX. Tuck the bottom of the sheet URDER:  Anuther item: task ).
under the foot of the
mattress. PERFORMANCE:  Tuck unevea B.
or undone, (AS ABOVE)
c.
D,
X. Put the blanket on the bed. ORDER: As ahove, N,
PLRFORMANCE: 1) on length- B,
wise with mattress, (AS ABOVE)
2) sides even. C.
%) smuoth,
n.
XI. Pull down and smooth. ORDER: As above. A,
PERFORMANCE: Not smouth, B.
(AS ABOVE)
C.
D,
XII, Tuck the bottom of the ORDER: As above. A.
blanket under foot of
mattress. PERFORMANCE: Uneven or B. .
undone. (AS ABCVE) '
c.
D.
¥[11. Put the bedspread on the bed. ORDER: As above, A, )
PERFORMANCE: 1) sides B.
even 2) lengthwise (AS ABOVE)
on bed 3) top at C.
head of bed.
D.
XTV. Turn the bedspread down. ORDER: As above. A.
PERFORMANCE: 1) uneven B,
2) too much or not (AS ABOVE)
enough C.
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TASK

Procedures after ereror

No, TASK ERRORS ( & Criteria) occurs (first record orrur)

XV. Put the pillow case on pillow. URDIR: s ahowe, A,
PLRFORMANCF: 1) seum ¥ B,

case at sices of (AS ABUVE)
pillow, C.
D,
XVI. Put the pillow on the bed, ORDER: As abowve, A,
PERFORMANCE:  Pillow at B.

head of bed, in (AS ABOVE)
center, C,
Du
XVII. Pull the bedspread over ORDER: As above. A,

pillow.

PERFORMANGE: 1) seam H,

below pillow. (AS ABOVE)
2) pillow covered C.
D,
XV11I, Brush over top of bed to ORDER: Forgets, etc, A,

smooth.

PERFORMANCE: Not smooth 3.

enough, (AS ABOVE)
C.
D.

(173)



TAKS CORCECILY C(OWMPLETEY
¥

2 -
T | SR SR |
3 (A 0
TRIALS
Sz
[
N -
/10 -
6
2 o
T T | J
z (3 o

©

ERIC

Aruitoxt provided by Eic:

Coreecnty COMARETED

TRsxs

- atif (resr) TRI8:
@ TENWVAGE TRIMN

“74.\

] B

i+ -

Sa




T

o -

6 -~y

a—
\J Y LI
7~ L 1o

Sy

13

[T RN

(e -

¢ -

t-‘
] 1 \ ¥
L L o

(175)



Sq S0

13 0y

- -
»_ "'-{
1o - ¢ A

)
v
P

o

Sll Slp_
¢~ [} b
- L ]
" Tk
10 - {0 =
< -
G ¢
> - 2 -~

(17)



3 Sis ' See

lb)- i
- -
" W
~— -
10 r= 1o s K
St La o
6"" L-—-
— —
2. - >
I D N |
2% 4 ¢ ¥ 1> 2 ¢ /0
S, ¢ ‘ Sie
1~ ¥ -
1 — 19 —
— —
(o 0 —
e — L —
[ H
> - 2 —
] | DR { ) { T 1 1 |
< 6 /0 2 é 0

©

ERIC (177)



Bed-making Program

The bed-moking program involved procedures identical to those used in

ifs the bed-changing program, The following task seyuence was used:
= 1. Take pillow off hed,.
B 2. Smooth Lottom sheet,
il 3. Pull up top sheet,

4, Pull blanket up.
5. Tuck botton corners of sheet and blanket.
6. Pull spread up,
7. Smooth bedspread,
— 8. Turn down spread,
9, PRt pillow on hed,
10, Put spread over pillow,
11. Smooth bedspread.

()78.)
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Laundry. Selected skills iavulved in laundry chores were taught by
1) developing ohject idnntifigstion skills and 2) teaching behaviors involved
by using verbal direetions, then maintaining required behaviors while the

directions are systematically faded, The following skills were taught:

Laundry
&) Washing Clothes

1. Washing Machine

2, Hand Wash
b) Drying Clothes

1, Outside

2, Dryer
c) Folding Clothes

l, Flat

2. Hanging thiags on hangers.
d) Ironing Clothes

i. Flat

2. Difficult

w

Clothes Weshing
e

1. Look at all the dirty clothes,

| 4
2. Sort c¥bthes into 4 piles,
a. white and bleachable
b, white and unbleachable
c. light
d, dark

3. Make sure washing machine is empty and clean.
4, Put the whi. . bleachable clotlins 1n washer,
3. Measure 1 cup laundry detergent,

'
6. Pour laundry detergent on clnthes in machine.
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10,

11.

12,

Set dials.

Start washing machine by turning dial to correct setting and pushing dial
'hen washing machine is Filled with water, measure 1 cup bleach,

Pour bleach into hleach hole.

Cluse door of washing machine.

OFF,

Wash is done when dial is at marker:

Skip Steps 9 and 10 for non-bleach loads.

Clothes Drying
Upen dryer door.
Empty lin+ from lint filter.
Make sure all dry clothes are out of dryer.
Put clean wet clothes from washing machine into dryer. Close door,
Set dial oa 60 minutes,
Push yellow bhutton once,
Set regular timer for 10 minutes.
when timer rings, check all stay-press ~lothes, If damp, take out of
dryer and hang on hangers,
When other clothes are dry, take them out of dryer.
Hang up all clothing that belongs on a hanger: e-irts, blouses, dresses,
gkirts, trousers.

Put sock pairs together.

Fold t-shirts, towels, etc,

W1ding Clothes
Flat - Towels-Wash Clothea %
1, Lay clothes flat on folding tuble,

2. Smooth,

in,

3. Fold in half by bringing top of fabric down tu botton of fabric-length,
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Yoo Continie Steps Uoaned o,
S Potd in taty by heinging one side of fabric to meet othar side of fabric.
o Contine unt il tabric is in storable size,
. DPlace Catded article on tahle,
B. Flat - T-stirts
l. lay T-shirt on table with back of T-shirt facing up.
2, Bring 1eft side of T-shirt to middle of T-shir.
3. Hrins right side of T-shirt to middle of T-shirt., Fold.
4. Bring hottom half of T-shirt tc middle of T-shirt., Fold.
S, Bring tolded half of T-shirt to the top of T-shirt. Fold.

tn, Fiac folded article on tahle.,

Ironing Clothes
A. lise oS Iroa and Safety of Iron
1, Stand iron in nupright positiou.
2. Plug irun in wall socket,
3. Turn iron to medium heat,.
4. Return iron to upright position each time iron is taken off fabric,
8. If steam is used, fill iron with water with some type of contairer with
spout,
6¢. When water is in, turn iron to steam position,
~ After iruning, return iron to upright position, turn iron off.
¥, Pull prag out of wall socket,
0, Take iron oft of ironing bosrd, place on aon-burnable counter tcp in
% | | A
upright position,
10, Whea iron is cosled, (2 hours), empty water from iron,
11, Wrap cord dround iron.

12. Plae. in storage cabinet,
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B.

Ironing flat objecrs

1.

Handkerchiefs

a) Pluce handkerchief on hoard.
b) Iron fabrie,

c¢) Fold fabric in hulf,

d) Iron

e) Fuld fabric ia half.

£f) 1lron

g) Place handkerchief on table,
Pillow Cases .

a)

b)
c)
d)
e)
£)
g)
h)
i)
J)
k)
1)

m)

Place pillow case on board with seamed top of case on hoard to
iron first, .
Iron-Taking sure seams are flat,

Bring unironed fabric over board.

Ironing,

Repeat until case is ironed,

Turn case over,

Repeat steps a-e, ¢

Fold case in half - lengthwise.

Iron,

Fold case in half - .engthwise.

Iron,

Fold case in half -~ widthwise.

Place ironed case on table,

Shirt or blouse,

2)
L)
¢)

tlace collar of fabriec on hoard,
iron,

Place doubled sleeves of fabric on board.
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Smooth fabric - making sure crease will be on seam of sleeve.
Iron.

Place front opening of faoric on board (button hole sida.)
Iron strip of fabric.

Place front opening of outside fabric on board (buttun side.)
Iron fabric around buttons - do not place iron on buttoms.
Place fabric on board (fro:t of shirt.)

Iron.

)

Move falbric (lenzthwise) to contirue ironing.

Repeat steps j-k, until all fabric is ironed.

Place shoulders of fabric on board - single thickness.

Iron.

Place shirt on hanger.

Button top button.

rlace shirt on rack.
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DEVELOPMENT OF FUNCTIONAL ACADEMIC SKILIS

Introduction

Community vocational adjustment and dunestic adequacy require the appli-
cation of academic skills i1 a variety of settings. Historically, retarded
and emotionally disturbed stidents, especially those considered trainable,
have acquired these skills only with difficulty in the classroom and have
applied them sparscly, if at all, ia other settiags. The failure of these
students to progress satisfactorily or to make practical use of their abiiities
generally has occasioned iaferences of intellectual inadequacies or impaired
mental prucesses. The logic of this approach is appealing, but its utility is
not. These students are in the public schools, If continued conmunity fune-
tioning is expected when they leave school, means to impart the necessagy skills
must be devised. Thus, the ingenuity of the teacter and the effectiveness of
her tachniques, rather than the iatellectual def.ciencies of her gtudents, are
of basic practical concern. The purpose of academic instruction in this pro-
gram is to identif, and implement teaching procedures that are successful in
developing the functional skills which seen prerequisite to success 1:: vocu-
tional, domestic, social and recceational settings,

To date, instruction has been provided in selected reading, arithmetic
and language skills. Skills selected have been identified as classroonm diffi-
culties by the teachers or have been suggested Ly obvious discrepancies between
the a~tual behaviors of the students and that required for canmunity functioning.
Certainly, the instructional programs presented here are not sufficient to
develop an adequate repertoire of academic skills. Nor have all students in
the prevocational training programs beer included in each of the instructional

programs, The procedures present®) here do suggest, however, that an efrective

(195.) v



teaching technology is being developed, It is now incusnbent on tho teaching
staff to utilize ostublished procedures to develop basic academic skills as
early as pussibie in the schooling of retarded and disturbed students, 1f
this is accomplished, more com.lex vocational, domestic, social and recrea-
tional skills may be developed later., The procedures described below that
have been used successfully with yuang students therefore seem especially
significant,

Reading papers

Functional reading skills are necwssary if a student is to obdey traffic
regulations, use travel aids, locate merchandise sales, shop effectively,
follow written instructions, use telephone directories, avoid dangerous and
poisonous items, and benefit from newspapers and other published information,
Reading instruction to date has involved the development of a sight word
vocabulary in both individual and group settings (Brown, Hermanson and Ora,
1970; Brown, Klemme, Haubrich and Ora, 1970;) the use of trainable student
as a reading instructor (Brown, Fenrick and Klemme, 1971); the teaching of
skills involved in reading and following written directions (Brown and Perl-
mutter, 1971) and the development in young trainable students of verbal .and
aonverbal responses to printed words (Brown, Jones, Trocolo, Heiser and

Bellamy, 1971). Reports of these teaching programs Follow:
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TEACHING A "TRAIMABLE LEVEL' STUDENT
RASTC SIGHT VOCABULARY1

Lou Brown, Jerry Hermanson
University of Wisconsin

Joan P, Ora _
Ceorge Peabody College |

Curricula far "trainable level" retarded students are frequently re-
stricted to, or rlace major emphasis on, the developnent of basic social and
racreational skills. One assumption underlying such restriction and emphasis
is that the inherent limitations of the students dictave circumscribed edu-
cational goals. In some instonces, however, the limitations may not reside
in the students, but in the instructional technology in use. Such technical
linitations can frequently be climinated by a consistent application of learn-
ing principles. In the present demonstration several empirical gevneralizations,
or learning principles, found widely applicable in psychology laboratories were
relied on in teaching a "trainable level" returded student tne rudiments of o
basic sight vocabulary. The learning principles were modeling, contingent
positive reinforcement, and learning set.

Briefly, modeling consists of & model's performing a particular behzvior
in the presence of an observer go that the observer's subsequent behavior be-
comes more similar to the behavior of the model (Flanders, 1968). In the
prececnt demonstration, a teacher aide (TA) functioned as a model for the stu-
dent so that the studert could match the desired behavior.

fontingent positive reinforcement consists of presenting, immediately
aftes o person has completed a stipulated behavior, a consequence which in-
creases the rate of that behavior. In this demonstxetion contingent positive
reinforcement was provided at first if the stndent matched the behavior of the
TA, and later, if the otudenl omittred n currect response without the aid of

the mode)

Modeling and reinforcement were principles applied to teaching procedures.
The third principle, learning set, was used in determining the feasibility of
undertaking this demonstration.

Expectation of potential academic performance levels of "trainable level"
students often may bLe unduly congervative because it is assumed that teaching
a particular class of responses may require an inordinate amount of instruc-
tional time or practice. For example, if 50 training trials are required to
teach a student to correctly label a single written stimulus, then it may re-
quire 50 training triais to teach each additional correct label. The psycho-
logical literature on learning shows that such assumptions are unwarranted.
This demonstration relied on the overwhelmingly supported empiricel genersli-.a-

)
“This demonstration was supported in part by NICHD Grant 5 POl HD 03352~
02 to the University of Wisconsin Center on Mental Retardation.
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tion that the more organisms solve & particulsr type of problem, the more
adept at arriving at solutions they become (Harlow, 1949, 1959; Kaufman &
Prehm, 1966).

The empirical generalizations applied here are certainly not news to
special education, but a premeditated reliance on them in Jdaily clussroom
instruction is seldom encountered, The following demonstration exemplifies
the educational outcomes that might be obtair.>d b not only being familiar
with basic learning principles, but implementin~ _hem consistently in
practical education proprams.,

Student. Hope Smith is a 12 year old female who was enrolled in a public
school class for trainable level returded students. A recent psychometric
evaluation gave a WISC full scale IQ of 47. The recommendation oi the
examiner was that she be placed in & class for trainable level students em-
phosizing basic social and recreational skills. Brief informal observation
showed that she spoke and seemed willing to engage in social interactioms.

Materials. Fifty-seven words from the Sullivan Programmed Reading Book #1
\Sulliven & Associate,, 1963) were ,rinted on 4" x 6" yellow index cards.
An 8-1/2" x 22" bar graph was placed on the wall of the classroom and every
third number from 3 through 57 was printed on the graph.

Procedure

The 57 different words in the Sulliven Programmed text, numbered from 1
to 57 in the order in which they are introduced, were srrunged in sets of
three. During baseline, Hope was asked t> label each word. If she correctly
labeled the same word on three consecutive presentations, she was praised and
that word was eliminated. If she did not correctly label a word in three
consecutive presentations, that word was used in training.

The teaching procedures involved essentially three components: A) the
TA presented a word and labeled it; B) the TA instructed Hope to match the
label provided; C) the TA reinforced Hope when she matched the label. Had
Hope ever failed to match a modeled word or engag~d in extraneous activity,
the TA would have ignored her briefly.

Araining. All craining was conducted by the TA in the school's music room
during twenty-s:'x 20-25 minute sessions.

The first word of a set was presented and the TA said, "Do you see this
word?" (the TA pointed to the card and did not remove his finger until Hope
looked at the card) 'This word says _» What does this word say?" When
Hope matched the labe)., TA iimmediately smiled and made such statements as
"good, " "fine," "great job," "I am proud of you," and "you're learning to
read." The TA then presented the second and third cards in the set and
followed eractly the same modeling and reinforcement procedures as were used
for the first word in the set. '
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when Hope had the opportunity to match the label of each word in the
set, the TA presented the first word again and said, 'What does this word
sav®" If Hope correctly labeled the word, the TA displayed approval and
presented the next card in the set. It Hope did not lubel the word carrectly,
the TA modeled the correct label, asked Hope to match the modeled label, dis-
played approval when she did so, and presented the next word in the set. This
procedure was followed until Hope correctly labeled the three words in the set
on theee consecutive presentations without the modeling cues. When she reach-
ed criterion on a set, the teacher colored the bar graph to yeflect her progress
and congratulated her in the presence of her classmates. The same procedure
was used with 8ll 17 sets.

After Hope reached criterion on each of the 17 sets, she was gseated in
the classroom at a circular table with her teacher and classmates, given the
book from which the words were taken, and asked to read the first thirty
pages of the bouk to her class. The TA followed her reading in 2 similar book
and recorded errors.

Results and Discussion

The dependent variable was the number of errors made before Hope emitted
nine consecutive correct responses to each st (£ three words. During the
baseline tests, Hope demonstrated knowledge of 6 >f the 57 different words
in the text ("yes," "no," "I," “a," "the" and "ant"), labeling them correctly
on three cons~cutive presentations. These six were eliminated. In no in-
stance during baseline did she label one of the remaining 51 words correctly.

As shown in Figure 1, the combination of modeling and rei.aforcement pro-
cedvrce was sufficient to produce learning. Moreover, although there was
sor¢ variability in performance, as expected Hope learned more efficiently as
she p-~ogressed through the sets.

In the generalization test of reading to her classmates, the firgt time
Hope read the first thirty pages of the text she made a total of twelve
errors. (These errors were not correct.d.) On the following day when she
read the same pages, she made two errors. Thus, she read a total of 1200
words and made only 14 errors.

mee it had been demonstrated that Hope was capable of acquiring rudi-
mentary reading shills, the question of what to do next arogse. Countinuing
with a 'whole word" approach or attempting to develop word attack skills
(MacAulzy, 1968) v -« -glternatives considered. Fortunately, Hope's mother
provided sl answer. Hope hed taken the textbook “ome with her and read it
to her family. At a subsequent parent-teacher ¢ 1ference, Mrs. Smith expressed
a desire to be able to leave Hope notes, veceuse she was at her job when Hope
returned from tchool. She agreed to give the teacher a list of words that
might be us:d in these notes.
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If Hope were assumed to be incapable of developing more than rudimentary
social end recreational skills, teaching hcr to read her mother's notes would
appear a farmidcble tasl:. However, as the above demonstration suggests, it
may be mare constructive to assume that the deficits in her academic function-
ing have been due to the technology available to her in the past, Indeed,
with a consistent reliance on learning principles, teaching her basic reading
skills m3y not only be feasible, but als> well within the competence of a
teacher aide.

Figure 1 Number of errors to criterion on seventeen three-word sets.
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INDIVIDUAL AND GROUP INSTRUCTION WITH
TRAINABLE LEVEL RETARDED STUDENTS!

Lou Brown, Hope Klemm., Paul Haubrich
University of Wisconsin
John P. QOra
George Pesabody College

wWhile the literature dealing with the education of trainable level
retarded students places little emphasis on teaching basic academic subjects,
it has heen suggested that these students are capable of acquiring, and should
be taught, a rudimentary sight vocabulary (Kirk & Johnsom, 1951). Recently,
a number of studies have demonstroted that individualized reading instruction
utilizing basic learning principles established in psychology laboratories is
8 powerful method of teaching exceptional children (Birnbrauer, Wolf, Kidder &
Tague, 1968; MacAulay, 1968; Shores, 1968; Staats & Butterfield, 1965). These
studies typically involved a one-toone ratio between student and teascher. The
direct generalization of their procedures to public school classrooms may be
limited in that the typical classroom cannot afford such expenditures in time
and in monay for equipment., More economical methnds must be developed to allow
public school teachers to teach trainab!e level rerarded students as effectively
as is possible in laboratary settings.

One possible economical alternative may be to utilize a group instructional
approach while maintaining the power of individual programming. Bandura (1969)
suggested that some behaviors may be developed just as well in a group training
situation as in an individual treining situation, particularly if the members
of & group are provided with the opportunity to observe their peers' behavior
nd its consequences.

To explore this suggestion, 8 teaching procedure suitable for both group
and individual training would be needed. Brown, Hermanson, and Ora (1970)
used such a procedure to teach a trainable level retarded student the rudiments
of a basic sight vocabulary. They had a teacher aide model the correct responses
and then contingently reinforced the stuce far, at first, matching them and,
later, initiating them. To adapt this procedure for groups required only the
inclusion of a participant observer group during a portion of the training.
Therefore, in the present demonstration, the procedures described by Brown
et al. (1970) were applied to students in a group teaching situation as well
as in a one-to-one teaching situation in order to examine the relative
efficiency of the group teaching methods.

Method
Students. Students were trainable level retarded students enrolled in a mid-

western public school system. They ranged in age from 12 to 14 and in IQ from
36 to 49. Additional diegnostic information included such labels as mongolism,

lrnis demonstration was supported in part by NICHD Grant S POL HD 03352-02
to the University of Wisconsin Center on Mentsl Retardation.
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brain damage, and mental retardaticn due to unknown prenatal influence, Six
of the eight students in the class were used in the demonstration, Of the
remaining students, one was admitted to a local hospital for a mastuid opera-
tion. The other demonstrated knowledge of 70% of the stimuluy wurda during
the baseline period and was put on a more advanced reading program.

Materials. Priar to the start of the demonstration, the teacher was asked to
compile a list of words that she felt would be important for her students to
learn to read. From this list she selected the ten words nsed in the demon-
stration. Five of the words ("go," "poison," "women," “"don't," "left") were
printed on Sx7 blue index cards and were used in individual training. The re-
maining five ("stop," "danger," "men," "not," "right") were printed on 5x7
yellow index cards and used for group training. M&M's, chocolate covered
almonds, and salted peenuts were placed on & lunch tray and used ass reinforcers,

Proceaedure

The design used in this demonstration was a modification of the "Multiple
Baseline Design" (Baer, Wolif, & Risley, 1968) in which groups of students
served as their own controls. The baseline data were obtained on two sets of
words. The students were then taught to label one set of words in & one-to-one
training situation and to label the other set of words in a group training
situation. Using the same procedures, training on the words previously used
in the individual situation was then completed in the group situation. Thus,
the number of direct presentations and direct reinforcers was constant in both
the individual and group training situations,

Baseline, During the baseline period, the class was assigned "seat work" while
the teacher called one student at a time to the side of the room. When tescher
and student were seated facing each other, the teacher presented each of the
individual training cards and said, '"What does thie word eay?" The teacher
recorded the respanses but did not provide feedback., When all five individual
training cards had been presented, the student was returned to his desk and
another student was tested on his knowledge of the individual training words.

When all six students were tested on their knowlecge of the five indi-
vidual training words, the same procedure was used to teat their knowledge of
the group training words. This procedure was followed for ten consecutive
school days. Thus, each student was given ten oppartunities to verbally
demonstrate knowledge of each of the ten words used in the study.

Individual training. Individual training was cond:cted in the classroom by the
teacher while the class was involved in "seat work' activities. The training
program consisted of the following componerts:

1. Teacter and cne student were seated facing each other at a desk.

2. Teacher presented one of the individusl training words and asked,
"what does this word say?"

3. If the student responded appropriately, the teacher said, "Good, now
you may have one of the candies on the tray."
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4. If the student did not respond appropriately, the teacher said, "No,
this word says « What does this ward say?" When tlie student only
matched the hehavior of the teacher ne was not 3llowed to take & piece of

candy from the tray, but the teacher followed his responae with such state-
ments as "gooc," '"iine," and "great job,"

This procedure was followed until each ctudent had @ chance to respond to
each of the five individual training words.

Group training. Durirg group training the si» 2tudents (51, S, $3, S4, 85,
$6) and the teacher were seated around a circular table in the front of the
classroom. The group training progrem was identical to the individual program,
with the ore exception that the opportunity to respend was rotated among the
children., That is, the teacher presented the second group training word to $2

and 86 ‘orth until each S had one chance to respond to each of the five group
raining words.

Thus, under both the individual and group training conditions, each
student had the opportunity to respond Cirectly to five cerds. However, under
the group training procedure, each student was also provided indirect exposure
in that he was allcwed to cbserve the training of his peers.

Comprehension. When the students were sble to correctly label each group of
training words, the teacher then asked the students to indicate that they
knew the meaning of the words. This corsisted oi asking such question as
'What do you do when you see this word? What dor: this word mean? Show me
what you do when you see this word." If tae, .omrunicated to the teacher
that they understood the "meaning' of the word, tuey were allowed to select a
candy from the tray.

If the students could not answer the questions the teacher provided them
with the answers, ssked them toc repeat the answers, snd congratulated them,

Results snd Discussion

The five individuel training words and the five group training words were
presented to each S during each of the 25 sessions, At any given session, the
six §s combined could make from 0 to 30 correct resporses to each set of words.

o

Insert Figur-e 1 about here

Analysis with the Wilcoxon Motched Pairs Signed Ranks Test (Seigel, 1956)
indicated a significant difference between correct responses to the individual
training words and the group training vords under the baseline conditions
(p{.01). Figure 1 shows that correct responses to the individual training
words were higher then correct responses to the group training words, pro-
viding an experimental bias in favor of the individual training condition.
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Analveis of the effect of the truining condirions indicated & significant
difference between correct responses to the ...ividual training words and the
group training words urder tine training conditions (p .0l). Figure 1 shows
that correct responses to the group training words were higher than correct
responses to the individual training words, despite the bias found when base-
line ccmparisons were made. Moreover, individual and group training times
were approximately the same (X=12 minutes per session for group training and
X=11 minutes per session for individual training). As expected, correct
responses to both sets of words improved significantly (p¢.01) under the
training conditions when compared to the baseline condition.

After session 20, individual training was discontinued and the individ-
ual training words were put under the group training concdition. Figure 1 shows
the marked increase in the number of correct responses to the individual train-
ing :ords. In sessions 24 and 25, correct responses to both sets of words were
equal.

While a test for comprehension was incidental to the major purpose of the
study, all students demonstrated to the satiafaction of the teacher that they
understood what the words meant. For example, in response to the word "poison"
most students said, "Don't eat it," or "Take it to mother;'" in response to
"left" and "right," they raised the appropriate hand; and in response to 'men"’
and "women," they pointed to persons in the gvoup or verbalized sex specific
characteristics.

The results are in agreement with the previously cited work of Birnbrauer
et al. (1965); Brown, et al. (1970); MacAulay, (1968); Staats & Butterfield,
(1964). The application of basic learning princ-ples was highly effective in
providing trainable level students with a rudimentary sight vocabulary. More
important for the purpose of this “2monstration, the group training procedure
was more efficient than the individual procedure. That is, given the same
amount of time, direct presentations, end direct reinforcers, the students
learned more rapidly in the group training situation. This finding i¢ in
agreement with the work of Bandura (1969) and Brown and Foshee (1968), which
suggested that group training may be as etTective as individual training in
developing n=w behaviors, particularly if the students are capable of making
the required responses and the reinforcers used are valued by all the members
of the group.

While in the group training situation, the students had the opportunity
to observe their peers being reinforced for performing behavior they would be
asked to perform in the near future and, thus, to learn from each other. In
addition, when peers were successful, the group spontaneously developed several
ancial reinforcers such as clapping for one another and verbal expressions of
eongratulations. Had they not done so, the group procedure would have taken
much less time than the relatively laboxious procedure of taking individual
students aside for tutoring. The group's enthusiasm may have enhanced the
effectiveness of the group training condition.

Thus, with an equal investment in training time, group training may do
more than solve problems in generalizing from the learning laboratory to the
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classroom. It may offer outcomes superior to those of individuel txaining
in an activity vastly uore enjoyable to the students and to the teacher.

FIGURE 1 Number of Corract Responses Made to Individual Tra.. ing Words
and Group Training Words.
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BEST COPY AVAILAGLE

Trainable Level Retuarded Students Teach

Trainable Level Retarded Studcnta’

Lou Brewn, Naicy Fenrich, and Hope hlerme

University of “Wisconsin and Madison Public Schools

Therce wore tivo major justificadions for the orymiration and
impleientation ot this project. The first justification was conceraed
with instructioral technolony and ihe secoad wae concerned with a
phiiosophicul comritment to thz iadividual dignity of trainable ‘evel
retandcd studeats.

There were five nucjor technolorical parts in the entire demon-
stration. Thesce pasts were cumulative in thut in order for tlie second,

hivrd, fourth and {:fth to be rcalized, proficiency in the tirst,

second, thisd and fourth had to be demonstrated. The first part was
desipned Lo teach wwe trairable level studenis approximations of the
reading process, i.e. te verbzally label printed stirwli in a group and
an individual insiruciioual setting., The specific teachiny procedures
vtilited to acco:plish this objective were essentially those used by
Bre..n et al. (1970) and Stoats aad Butterfield (1964). The students

not only acquired informution that wus of functional value (uord labels),

but tacy also exverscaced a model iwplement a rclatively simple and well
.

. I s VS EREED VR GRS O T e D WS

IThis dewonsorntiun was suppertec in part by NICHD Grant § POl
i) 033352 to the Unive ity of nisconsin Cevrter on Mental Repardat:or
and by the State o) wasconsin, Title VIi-A, ESEA, Project #0030 in

cooparation with the ‘adiscn Public Schools.,
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delineated teaching procedure.

The second part of this demonstration was designed so that, using the
teaching procedures they had observed in the first part, the students
could'teach cach other to label the different words they cach had
learned. The third part was designed to allow the students to form &
two member team and teach their classm: ~s the words they had learncd,
and the fourth part was concerned witlh, .volving more and more of the class
into the teaching program. The fifth part was designed to capitalize
on the skills acquired and the notivation developed tu extend the reading
program into a writing program for home-school conmunication.

In typical classroom programs for trainable level students there is
never enough teacher time to program for the plethora of individual
academic and behavioral deficits. If it can be deronstrated that trainahle
level students can assume minor, but nevertheless important, teaching
responsidilities, valuable teacher time might be released for intensive
consideration of more complex problems. Thus the technological justifi-
cation of this project was to demonstrate that trainable level students
can become effective teaching agents in a classroon.

Historically, educational cfforts with trainable levcl retarded
students have bcen focused first on some intercsted person "helping then"
and seccnd on tcaching them to "help themselves." Rarely, do we ccncern
ourselves with allowing this level student to assunc functional roles
in the assistance of others. The second justification for this project
was to provide trainable level students with the opportunity to engage
in what might be man's most dignifying o;berience. to be an active and

responsible participant in the devclopment of another human being.
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Part 1. Teachingy Two Students Instruc*ional Content and Technologyv

This initial part of the demonstration was primafily concerned wi th
providing two students listinct sets of academic content which they could
subscquently teach to each other. Thus, two groups of words werc compiled:
one group was taught to one student and a sccond group of words was
taught to the second student. As the two students would loter be
requested to teach rart of the information they had acquired to a group
of their classmates, it was nccessary to provide cach of them with the
experience of obscrving their tcacher model a group instructional
proccdure. Therefore, a third group of words was compiled and taught to
the two students in a group instructional setting.

Students

The two students involved in this part of the demoustration were
enrolled in a special education class in a Midwestern public school.

Barb was 14 years old and had obtained an 1G score of 44. Jan was 12
years old and had obtained an IQ score of 47. The teacher had suggested
that these two girls be involved since they responded well to other
learning situations and were quite competitvive, yct cooperative, with cach
other.

Materials

Thirty words from a standard functional word list (Tudyman and
Groelle, 1903) were selected and randonly assigned to threc groups as
folluws: Group I: boy, car, food, room, girl, two, doo:*, don't, on,
school; Group II: wait, down, clock, store, fathcr, three, woman, danger,
street, fire; Group I'l: push, slow, up, not, pull, walk, one, lost,

open, house. Each word was jrinted on a white 3" x 5" index card.
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The teacher aide (TA) kept a record of each student's performance
for each group of words on scparate data sheets. These sheets were
8-1/2" x 11" sheets of white paper with the te words listed down the
side and the session dates listed across the top. The TA wrote a plus
marh down fron the appropriate session and across from the appre riate
word if a vord wos labeled correctly and a minus mark if a word was
not labeled correctly. Two data sheets were used to rccord the students'
performance in the individual instructional setting and two data shects
were used to record their perfomance in the group instructional setting.

A TA conducted the learning sessions at a table in the classroom with
minimal interruption to the teacher aad remaining scven students.

General Teaching Design

Group I words were taught individually to Barb and Group 11 words
were taught individually to Jan., Group Iil words were taught simul-
tancously to Barb and Jan. In an alternating fashion, Barb or Jan was
instructed individually. Then the two students werc taught in a group
setting. Finally, the other student was taught individually. For example,
Barb would come to the table and the TA would teach the ten Group 1
words to her. Jan would then sit next to Barb and the TA would go through
Group IIi words twice so that each of the two students had a chance to
respond to cach of the ten words. Finally, Barb would rcturn to a class-
room activity and the TA would teac!. Group 11 words to Jan.

Specific Tecaching Procedurcs. The specific teaching procedure was

held constant throughout all individual teaching sessions and consisted of
the following steps:
A, The TA presented a word card to the student and asked, "What

does this vord say?"
B, If the students responded corrcctly, the TA recorded the response
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and socially reinforced her with snuch verbal statements as
"“Great,'" '"Good," "u 2utiful,"” "You are lcarning to read,"
"I'm pioud of you, as well as patting her on the bach and
head.

C. If the student diJd not correctly label the wvord, the TA
recorded the crror anu procevdeu as follous: 1) the TA
modcled the correct response by reading the word aloud;

2) the TA asked the student to match the nodeled response;
3) the TA nmodeled the word a sccond tine; d4) the student
was ashed to repeat the word a second tire; 5) the TA then
asked apain, '"What Jocs this word say?" 6) when the student
responded correctly, she was socially reinforced hy the TA.

D. When the student had correctly labeled a particular word,
the neat word in the group was presented and the same
procedure was followed until the student had correctly
labeled cach of the ten words in a group,

The specific teaching proccdure used in the group setting paralleled
that used in thc individual setting. The only procedural difference
was that, while a particular vord was prescnted to both students, only
one of the students was asked to provide the cerrect label. That is,
while each word was always presented to both students, sart was asked to
label the first word in Group IIIl, Jan was asked to label the seconl
word in Group IIl, ctc. until each student had the opportunity to label
cach of the ten words in Group III. In addition, the group tcaching
setting seemed to provide for the development of a spontancous rcinforcer.
The students obscrved the TA record their correct and incorrect responses.
At the end of cach session, the students compared their scores (total
number of words correctly labeled) vhich resulted in such statements as,
"I did better than you" and "You'll have to do hetter than that "

Measuring the Lffects of the Teaching Procedure

—— — - e e TR

Twenty-three 25 r:inute sessions (16 school days) werc necessary to
tcach the two students to correctly label two groups of ten words.
Fipure ) is & graphic illustration of the number of worlds cach student
lobeled correct)y in cach sessien in the individual and proup instructional

settings,
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Figure 1A illustrates the perfomncnce of Rark as she was acquiring
the labels of the words in Group 1. During the first three sessions,
Barb was asked to provide thic labels to the te’. words in Group 1 and her
responses were recorded (bascline). The instructional procedures were
not administered during these threc sessions., As ca: be discerned from
Figure 1A, Barb vas unable to provide the corrcct labels to any of the
words in Group I. At session 4 the .eaching procedures were initiated.
As can be discerncd from Figure ]A, Barb em.tted her first correcct
label during session 8 and from that point to session 21 she continued
to provide increasingly more corrcct labels. During sessions 21, 22,
and 23, Barb correctly labeled the ton words in Group 1.

Figure iB graphically illustrates ihe performance of Jan as she was
acquiring the labels to the ten wor!: in Group II. During the baseline
period (sessions 1, 2 and 3) Jan made no correct responses. At session
4 the teaching proccdure was initiated, As can be discerned from Figure 1B,
Jan emitted her first correct label during session 9 and continued to
acquire more of the correct labels until during scssions 22 and 23, Jan
corrcctly labeled the ten words in Group 1.

Figure ]C graphically illustrates the performance of Burb and Jan
as they acquired the labels to the ten words in Group IIl. During the
bascline period (scssions ), 2 and 3), reither Bard nor Jar cnmitted a
correct rcsponsc. At session 4 the group teaching procedure was initiated.
As can Le discerned from Figure 1C, Jan enitted her first corrcct label
during session 5 and bBarb enitted her first cerrect lahel during session

8. They continuci to acquire nore of the correct labels until durine
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sessions 21, 22 and 23 beth barb and Jan correctly labeled the ten words
in Group III.
Thus, at the end of session 23, Bairb and Jan could verbally label

two groups of ten words.

Part 11. Two Trainable Level Students Teach Lach Other

Barb now had in her repertoire academic coentent that was not in the
repertoirc of Jan and Jan had acadenic content in her repertoire that
was not in the rcpertoirc of bBarb., In addition, hoth studeats had
experienced the TA model the sinmple and well delineated teaching procedure
in a group as well as in an individual instructional setting. This second
part of the demonstration was concerncd with Barb and Jan using this
same tecaching proccdure to tcach each other the verbal lahbels that each
had acquired separately,

Materials

Group I and Il words and the data sheets uscd in the first part were
also used here. Beginning at session 6, a chart was constructed for each
student. The charts were on §-1/2" x 11" sheets of paper with the number of
words correct on the vertical axis and the session numbers on the horizontal
axis. It was ecxplained to both students that their correcct responses during
each session would be totaled and placed on the chart and that, when their
charts showed that they had taught each other ten words, they would be
aliowed to tcach some of those words to the rest of the class,

Teaching Barb and Jan to Tcach Eacih Other

s w mn o

The two students sat across from each other at 2 small rectanpular

tallie and the 1A sat a2t one end. The TA taught the tuo students to tcach
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each other to lebel words in the following steps:

A. The TA presented the first word in Group 1 (the words that
Barb knew) to Jan and ashed, "'What does this word say? Jan,
of course, did not know and the TA recorded an error on Jan's
data sheet. The TA then proceeded to teach the word using
exactly the same tcaching procedurc that had been used in
the individual settings throughout the Jirst part of this
denonstration.

B. The TA presented the second word in Gioup I to Jan, asked

Baro to repcat the statements of the TA, and asked Jan to
respond to Barb. For example, the TA said, "what does this
word say?" Barb then suid to Jan, “What does this word say?"
Jan, of coursc, did not know. The TA reccrded an error in
Jan's data sheet and went through, step by step, the teaching
procedure, with Barb imitating her and Jan responding to Barb.

C. In the third step the TA presented the third word in Group 1

to Jan and asked Barb to teach that word to Jan.

At this point the instructional responsibilities were alternated and
the TA went through the same three steps with Jan, using Group II words.

The TA then presented the fourth word in Group I and asked Barb to
teach it to Jan. Immediately following, the TA presented the fourth
word in Group II and asked Jan to teach it to Barb. This alternating
pattern was continued through the ten words in Groups 1 and II through
each session.

At the end of each session the plus marks (correct responses) were
counted and recorded on the data sheets and on the charts. Improved
performance was reinforced in two ways: 1) by praising the learner for
knowing so many words, and 2) by praising the "student teacher" for being
such a good teacher. In addition, if a student did poorly, it was
mentioned that nct only ske, but also her "teacher" should try harder.

Fading the Assistance of the TA

During the first two presentations of session 1. the TA did evcrything
except directly teach the students the words. That is, the TA presented
the word card, modeled the teaching procedure, recorded the resnonse,

marked the charts, provided secial reiaforcerent, and sat at the table
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with the students. By the end of session 1, the TA did cverything but
present the word card and model the teaching proccdure. At session 5

the students assumed the additional responsibility of recording each
other's responses. At session & the students recorded their total

number of correct responses on their progress charts. At scssion 9

the students became responsible for di:zpensing all social reinforcement
contingent upon correct responses and at session 13 the TA removed herself
from the tcaching area. Thus, the students gradually assuned more
instructional responsibility until, during session 16, the TA was ongaged
in teaching another student in another part of the room and the two
students conducted the learning session independently.

Measuring the Effects of Barb and Jan Teaching Each Other

Fifteen 15 nminute sessions (9 school days) were necessary for the
students to teach cacl. other to correctly label ten words. Figure 2 is
a graphic illustration of the number of words each student lateled correctly
in each session,

Insert Figure 2 about here
As can be ziscerned from Figure 2A and B, qeither Barb nor Jan
was able to .orrectly label any of the ten words in Group II or Group I
respectively Jduring the initial tcaching session. Both students learncd
to label increasingly more words at approximatecly the same rate until,
at session 14, Darb could correctly label the ten words in Group II and
van could correctly label thc ten words in Group 1. Both students

maintained their perfect performance through scssion 15,
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Part Ill, Two Trainahle Level Students Teach Other

Trainablqﬂ}evel SEydents

In Part I a simple and well Jelineated teaching proccdure was
utilized to teach Larb and Jan to verbally label 20 words. In Part 11,
utilizing the szine teaching procedure, Barb and Jan taught each other
ten additional words. This third part is concerned with Barb and Jan
using the same teaching procedure to teach five of *he words they had
learncd to their classmates,

Students-Teachers

There were a total of eleven persons in the classroom: the teacher,
the TA, Barb and Jan, and seven other studecats, Barb and Jan assumed the
role of '"student tcachers"] two of the seven students were involved in a
more advanced rcading program, and the five remaining functioned as
students for this part of the demonstration, Thesc five (four boys and
one girl) ranged in age from 11 to 14 and in IQ scores from 33 to 44.

Barb and Jan sat bchind a table across from the five students while
the TA and teacher stood to the side,

Materials

From the thirty words Barb and Jan had learncd, the teacher chose
the five she felt to be most functional ("fire," "pull," "push,"
"school," "wait").

Data sheets, different from those used previously, were nceded for
the group teaching situation. The data sheets used here were 8-1/2" x 11"
shects of white paper with the five words printed down the side and the
names of the five students across the top.

Beginmning with session 4, individual progress was recorded on charts

sinilar to thosc of Part II except that in this part individual charts
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were kept on the classroon chalkboard.
Cereal (peanut butter balls) was placed in a bowl and nade available
to each student immediately after a correct response.

Teaching Barb and Jan to Tcach their Classmates

The five word cards were placed in a pile in front of the two
"student teachers" and Barb was instructed to teach the first word to
the first student; Jan, the sccond word to the secone student, etc.

Both the teacher and the TA verbally guided thc two students through the
four adaptutions to a group situation that were recuired: 1) presenting
the word card so0 that all five students could sec it, 2) marking the
data sheets by going to the square that was doun from the student's

name and across from the word, 3) deciding which student had not
responded to which word by checking the data shcets, and 4) allowing a
student to take a piece of cereal after correctly labeling a word.

In each session, the two "student teachers" alternated the teaching
assignments until each of the fivc students had a chance to respond to

v
each of the five words.

At thc end of each session Barb and Jan counted the correct responses
(plus marks) each student had made and recorded the total on the data
sheets.

Just prior to the fourth session the teacher had drawn five charts
on the chalkboard and had recorded on them each student's number of
correct responses for each of the first threce scecsions. Starting with the
end of the fourth session, Barb, Jan, the teacher, and thc TA brought the
five students to the charts on the chalkboard. While Barb and Joan
reported cach student's maber of correct responses for that session, the

tcacher and TA recorded it on the individual's chart and cxplained to the
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student how his perforuance compared with that of previous sessions

and with that of his classmates, If a student's performance indicated
progress, he was congratulated by the teacher, the TA, and his c¢lassrates
through verbal statements of approval and handclapping. When the proaress
of each student was recorded on the charts, Barb and Jan were thanked

by the teacher and TA for teaching the class. These proccdures were
maintzined throughout the remaining sessions.

Fading Teacher and TA Assistgpce

During session 1 Barb and Jan required teacher and TA fuidance in
adapting the teaching procedure to a group situation. Throughout the
ensuing sessions, as Rarb and Jan became more adept with the teaching
requircnents and as the students became spontaneous sources of verbal
reinforcement for correct responses, the teacher and TA were able to fade
their intrasession prompting and social reinforcement. By session 7 the
teacher and TA were able to stand to the side of the room and merely
observe the students conduct the learning situation without their
assistance. The tcacher and TA continued, however, to provide guidance
in marking the charts on the chalkboard,

Measuring the Effects of barb and Jan Teaching Their Classmates

In any given session, each of the five students could obtain a
score of from 0 to 5. In ten 15 minute sessions Barb and Jan had brought
the group of five students to a criterion of 23 correct respcnses of a
possible 25. Figure 3 is a graphic illustration of the nwuher of
words each student labeled correctly in ecach session.

Ll Al Rl i LI I I I W SR S gy

Insert Figure 3 about here
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Since the performance of ecach studeut is unique, individual records
are presented. As can be discerned from Figure 3 A-E, none of the five
students were able to correctly label any of the five words during the
initial tcaching scssion. By session 3, two of the students (S1, S2)
were able to correctly label all five words and maintained perfect
responding throughout the remaining sessions. The other three students
(83, S4, §5) exhibited morc variable performance but gradually learned
to label increasingly more words until, during the final two sessions,

they labcled either four or all five of the words correctly.

Part 1V. Trainable Lecvel Students Conduct Review $£§sions

By the constant utilization of a simple and well delincated teaching
procedurc, two students learned 20 words from a TA (Part 1), taught each
other ten additional words (Part Il), and then taupght five of their classmates
five words (Part I11). Thc fourth part was concerned with two tecams of
two students cacn conducting review sessions of previously learned words
with the rest of the class.

Students

Two review teams were established. Team 1 consisted of Barb and Joe,
a 14 year old vho had obteined an ly score of 44. Team 2, which started
on¢c week later, consisted of Jan and Sue, a 13 year old who had obtained
an IQ scorc of 33. Joe and Sue were the first students (S1, §2) to
lcarn the labels of the five words in Part III.

Materials

Words reviewcd were these which the teacher had taught throughout the
year, e.g. "go," "poison," "stop,'" "danger," "right,". They were printed

on 5" by 7" bluc index cards.
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Data shcets (those of Part 1Ii) were uscd but charts were not kept.
This fourth part of the demonstration was started during the final sessions
of Part 111 and usually involved a team reviewing four or five words with
four or five students.

Teaching the Students to Conduct the Review Sessions

Teaching the tuo new students to conduct the review sessions required
only a single 1S minutc session since both had considerahle expecrience
as participants in simjlar instructional settings. The initial step was
to ascertain that the two students could rcad the names of the students
from the data shects and the words both from the word cards and from the
data sheets. The second step involved teaching the students to mark the
data shects by first, going to the square directly down from the name and
directly across from the word and second, by placing a plus mark if the
word was labeled correctly and a minus mark if the word was not labeled
correctly, A final step involved explaining and modeling the procedure
of having the word cards in a pile, presenting the top card to the first
student, placing it face down, presenting the next card to the next student,
etc. until each student had a chance to respond to each of the review
words. The reviewers learned these steps by first observing the TA medel
ther: and second by matching the TA's response until they could perform
each step successfully.

Using exactly the same teaching procedure that had been used since
the beginning of the demonstration, the two menbers of a review team
alternately presented the words until cach student had a chance to respond
to cach of th2 review words. At the e¢nd uf cach session the review tean,
under the watchful eyes of the other students, counted the rumber of correct

responses (plus marks) and wrote each student's total on the data shcets.
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The entire group usually responded spontanecusly with appropriate
reinforcement, i.e. handclapping if a student correctly labeled all

of the words and statements such as 'you have to do better than that"
if a student missed any of the words. At the end of each session, the
review team members were thanked for teaching the class.,

Fadiqgireachcr and TA Assistance

Once again, the classroom teacher and TA offered frecuent verbal
guidance and reinforcement during the initial sessions of the review
procedure. They werc able to quichly decrease their participation in
this as the expcrienced tesn menber (i.e. Barb or Jan) assumed more of
the responsibility. After a few sessions, the novicc tcam member
(i.e. Joe or Sue) became more adept at carrying out all of the
components of the review task and by the end ¢f the fifth session it
was possible for the teacher and TA to engage in other activitios while
the students conducted review sessions by themselves.

Measuring the Effect of Student Tcams Conducting Review Sessions

Since there were two review teams, several different sets of words,
and the sessions were for reviewing purposes, no consistent data werc
kept. However, what is significant is that on the first day of this program
a very tentativc review team hesitantly started to conduct a revicw session
but four days later a very confident tecam competently conducted a review
session coempletely independent of the teacher or TA. Two review teams
(four students) had been able to assume "tcaching" responsibilities and
several others could have feasibly performed as well except that the end
of the school year teminated the program.

By the end of Part IV, the constant utilization of a simple and wvell

delincated teaching procedure had erablcd: 1) two students to learn 20

(212)



words, 2) the two students to teach each other ten more words, 3) the
two students to teach five other students five words, 4) four students

to conduct revicw sessions with their classmates,

Part V. Extension of the Learned Material into a llanduriting

Pro;ram for Home~School Comamication

After lcarning their sets of words, Barb, Jan, and Joe expressed a
desire to show their families what they had learned. As the end of the
school year was approaching, the teacher also wished to provide a
vehicle for the carry over of academic material through rhe summer months,
As these thrﬁc students had been involved in a handuriting program and
their printiﬂg cfforts were quite legible, the teacher and TA conducted
@ conbination of handwriting projeccts centered around the newly acquired
sight vocabulary,

The first project involved Barb and Jan upon completion of their
learning the 30 words., In three ten minute sessions, Barb and Jan printed
the 30 words on 3" x 5" cards using the TA's cards as modcls. The criteria
for acceptable printing were: 1) that the student herself could read the
words; 2) that the other student could read the words; and 3) that the TA
saw no difficulty in anyone clse reading the words. It is of importance
to note that, although the tvo students advised each other to rewrite some
of the words (Jan told BRarb to recopy onc and Rarb told Jan to recopy threc)
the TA saw no neced for further changes.

A second, similar project involved only Joe after he had learncd the
five words in Part 111 from Barb and Jan. Joe's task became that of

Printing the five vords on 3" x 5 eards using the TA's cards as models.,
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His criteria for acceptable printing werc:l) that he himsel® could read
the words and 2) that the TA saw no difficulty in anyone recading the
words. Joe easily met both «f these criteria in a sipgle 10 minute
handwriting session.,

The third handwriting project took place during the final week of
classes and involved Barb, Jan and Joe printing the words they had
learncd to label both in this demonstration and throughout the year on
a sheet of paper to give to their family. The stulents' lists of words
were accompanied by a letter and a phone call to the parents requesting
that they continue to review these words with the students regularly
throughout the summer months. Once again, the three students had no
difficulty meeting the criteris of acceptable printing: 1) that the
students themsclves could read the words and 2) that the teacher saw
no problem in anyone clse reading the words.,

While the writing progran was relatively brief und thus
may seem €ducationally insignificant, the fact that the students werc
writing by themselves academic material they had spent much time
acquiring to bring home to their familics and the fact that they themselves
were the judges of the acceptability of their writing efforts, gave the

project considerable subjective value.

DISCUSSION

Technologically, the project was a success. Not only did the students
learn the word latels and the teaching technique, they also used their
skills to effectively teach their pcers. 1{ these outcomes receive

additional cmpirical support, a teacher may bc able to arrange her classroom
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so that some of hor students can assume minor yat relcvant teaching
responsibilities and thus free her for nore soplisticated and intensive
instructional programs.

Pl.ilosophiczlly, the project was exciting and inspiring. From
passive recipients of the directives of others, the students evolved to
active and concerncd participants in their own education, 1t is indeed
exhilarating to sec¢ trainable level retarded students demand that a
reading lesson be extended, run down the halls (during recess) telling
other teachers and even visitors how many words they had learned, cheer
when their peers emitted a correct response and brag atout their ability

to teach each other,
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List of Fipures

Figure 1. Number of words correctly labeled in each session of Part I

Figure 2.

Figure 3.

(TA teaching Barb and Jan) by: A) Barb on Group 1 words,
8) Jan on Group Il words, and C) Barb and Jan on Group 111

words.

Number of words correctiy labeled in cach session of Part 11
(Barb and Jan teaching cach other) by: A) Barb on Group I1

words znd B) Jan on Group I words.
Number of words easch of five students correctly labeled in

each session >f Part III (Barb and Jan tecaching their

classmates.)
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Figure 2
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Number of Correctly Labeled Words

Figure 3
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Teaching Functional Reading to

Trainable Level Retorded Students]

Lou Brown and Lucille Perlmutter
University of Wiscoasin and Madison Publie Schools
[
One day the teacher asked Mary to put ghe paper on top of the cabinet.
What did Mary do? She put the pencil on the bottom of the bookease. The
ne<t day the teucher asked John 1o put the scissurs in the draver. What
did John do? He put tupe in back of the Peabody Languuge leveloprear Kit.
The next day the class was going to bake a cale and each student had his
own box of cake mix. The teacher said, "Look at the back of the box
and read the words." What did the students do? Most looked at the front
(that's where the picture is). One stndant leoked at the words on the box
and said, "Jesus Joves me." Another student bit the top off and smiled.
And on it went., Two things were obvious. The students enuld neither read
nor follow verbal directions.
After reviecwing much literature concerning rcading, Gray, Daker and
Stuncyk (1969) concluded:
Anyune familiar with reading is awarc of the euormous
volume of literature on the subject. The wide uneveness

in quality of information and the appearance of conflicting
results contribote Lo a very hazy, disorganized and

1'l‘his deaonstration was soppurted in part by NJICHD Crant § TOl
HD 03352 to the University of Wisconsin Centuer un Meatil Retardation
andd by the Stoate of Wisconsing Title Vi-A, TSiA, Iroject 500030 in
cooperation with the Mintigon Public Schuols.
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confusing situation. . . Froa the mess of evidence
prescented in the Jiterature it is quite possible tu sub-
stantiote a variety of pusitions based upon selectively
chousing the uppropriate refevences, Thus, frow a

larger puerspective it would uppear that the general
findings from much of the research data are incunclusive,

While this confusion and divergence is tolerated (end perhaps even
necessary) in acadenic and research sanctuarics, the typical classroom
teacher of trainable level retarded students can afford no such luxury.

Although it appears that many students learn to read regardless of
the instructiocial proccdures cmployed or the theoretical assunptions
underlying such procedures (Bond and Dykstra, 1967), it is extremely
doubtful that trainsble level studeats fall into this category. Indced,
teaching trainiable level students to reud has proven to be such a formi-
dable task that many curricula suggest confining reading instruction to
the acquisition of caution or safety word sight vocabularies. Recently,

- howaver, the successful utilization of empirically established learning
principles with students who exhibited many different kinds of reading
problems has orovided special education with a note of much neceded
optimism (Birnbrauer, Wolf, Kidder and Tague, 1965; Staats and Butter-
field, 1965; Wolf, Giles and Hall, 196R).

Inkerent to the aforemcationed studies was the conversion of the
often nebulous cuncent "reading” iuto a secries of observable responscs
to printed stimuli, Once reading was def<ned in such a way that the
conponents cuould be measured, reinforcement principies were systemati-
cally applied to inecrease the number of reading responses in the students'
repertoives., This kind of approach to teaching reading is particnlarly
relevant for elassront teachers of trainable Yevel students becaunse it

#)luss the tencher to conceptnalize her instruetionel problem in such &

way that she ecan do sonwnrthing about it and imuediotely sssess the
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effectivenuss of her procedurces. Immediate assessment is crucial for
trainable students in thut progressions through graduated instruetional
materials must be controlled by the responses of the students at cach
gradation., It cannct be assumed that these students will acquire the
information or skills inherent in the materials incidentally.

In this demoastration functional reading was instructionally defined
as discrete and observable motor responées to printed stimuli. That is,
students were presented with a series of printed stimuli (seutences),
Verbally labeling each of the stimuli was deemed a neccssary, but not a
sufficient criterion for functional reading. In order to meet the
criteria for fuuctional reading, the students had to 1) label the printed
stimuli and 2) do what the sentences indicated they should do.

The entire program was divided into three parts., The first part was
the baseline period in which it was determined how w2ll the students couald
label) words in sentences (Ia), how weii they coald 18bei and then respond
differeiitieclly to the words iii the sentences (Ib), and how well they could
respond differentially after listening to the teacher label the words in
the sentences {Ic).

In tne second part the students received instruction designed to
teach them to verbally label the stimulus words (IIa) and to verbally
label the words in the order in whiech these words appeared in a sentence
(IIb). Subsequently, each student's ability to perform the tasks involved
in Parts lla and 1lb was evaluated (Ilc).

In the third part the studeats rececived instruction designed to
teach thenm to respord differentially to nine locgtion cues (I71a)., The
students were then evalunated on their ability to verbally label the stimulus
words and respoand differentially to those words (11ib) and oa their ability

1o listea to the teaclier label the same words and respond differentiully
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to the wurds the teacher labeled (11Ic¢).
METHOD

Students

The seven students (Ss) ranged in age from 14 to 19 (X=16), in IQ scores
from 39 toc 51 (X=44), and in years in school from 2 to 12 (X=9.2). Ss
also received such medical diagnoses as curvature of the spine, congenital
brain damage, mental retardation due to meningo-encephaiitis, Huatington's
chorea, and Downs syndrome. The four remaining Ss in the class were
excluded from the demonstration: two Ss correctly labeled 80% of the
words on the baseline tests and were placed on more advanced reading pro-
grams; another S was removed from school for medical reasons; and the
fourth § was placed in a less complex program due .to extremely low response

rates oa even the most simple tasks.

Materials

Seventeen different words were randomly assigned to two sets of & and

one set of 5 and printed on 3" x 3" flash cards. The words in Set 1 were;
"is," "over," '"back," "in," "front," "top;" the words in Set 1I were:
"peany," "on," "the," "bottom," "side," "right;" the words in Set IlI were;
Meft," "of," "under,'" "ingide," "box."

The-17 words ware also arranged into the following 9 different sentences
and printed on 2" x 8" senteace cards: The penny is (on top of, on the
bottom of, under, over, oa the right side of, on the left side of, in front
of, in back of, inside) the box.

Three diFfercnt data sheects were used. The first data sheet consisted

of the 9 scntences with 6 lines between each. If S responded appropriately
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to a word, either by labeling it correctly or labeling it in the corrcet
order, a "+" sign was recurded under that word. 1f S made a correect
location respoase after reading the sentence or after listening to the
tcacher read the sentences a "+" sign was recorded in a box in the right
hand margin aloagside the senteace.

A second data sheet was used to record rusponses to the three sets
of flash cards. The words were printed down the side, and the names of
Ss were printed across the top. When a § correctly responded to a flash
card a "+" mark was made in the space across frou the word and dowa from
his name.

The third data sheet was similar to that used with the flash cards
ezcept that the 9 location cues were printed down the side.

Frequency polygons were posted on the classroom wall and used to
illustrate each S$% progress on the 3 sets of words.

The box used to teach and measure location responses was designed by
the teacher (T) and built by the school custodian1 (see picture below).
It consisted of a 6-1/2" x 11-1/2" x 2" box suspended in a 15-1/2'" x 24"
x 2" frame. Two 14" metal rods were inserted through the box to insure
suspension, Nine 3" x 2" hinges were attached to 7 different locations
(exceptions were over and o. top of) and pennies were placed at each of
the 9 locations.

Pert 1

Three different haselines were obtained in Part 7. The firs* baseline
determined how many words escn S could verbally label in the order in

which they occurved in the sentences {[2). One § wis taken to the side

1The assistance of Ron Peschal, Sunnyside Schoo) custodian is
acknosledged and appreciated,
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of the classroom by T, presented with each of the 9 scntence cards, and
instructed to lubel the words on the cards. A1l correct iabels were re-
corded on S's data shect,

The second baseline determined how many correct differential location
responses $ made after labeling the 9 sentences. Imnediately after the first
baseline was obtained S was again instructed to label the words on the
sentence cards and to point to the specific penny on the box referred to
in the sentence (Ib). .

The third baseline determined hos many correct location responses §
could make after listening to T label the words on the sentence cards.
Immediately after the second baseline was obtained S was instructed to
listen to T as she labeled the sentences. After T labeled the words on a
sentence card, S was instructed to posint to the penny referred to in the
senteace (Ie).

The seven Ss were tested on their ability to nerform the 3 tasks o2
3 consecutive school days.

Part 11

The first part of the program dete -ined how well each S could label
the words in seatence order, respond differentially to the sentence after
labeling the words, and respond differentially to the sentences after
listening to T label the words. In the seccnd part of the program Ss were
taught to label the words (Ila), label the words in sentence order (1Ib) =7
and were cvaluated on how well they could label the words in sentence order
(11¢). -

Ilg.  Teaching the students to Jabel the words. The seven Ss were

M En 0a w SR WP - -

randomly assigned to two groups (Croups J and 11) of four (S1, S2, S3, Sg)

and three (Sg. S¢. S7). While one group received instruction, the remaining
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group participated in prevocational tasks. Instruction was provided at a

table with T and Ss on opposite sidcs,

The specific teaching procedure wos essentially that used by Browa

et al. (1970) in which T presented a flash card, modeled the correct label,

ingtructed § to match the label provided, and reinforced S when he did so.

The specific steps are as follows:

Step I.

Step 1I.

Step III.

Step 1v.

T presented the first card of Set 1 to Group I and caid,
"This word says . What does this word say?" If
each § in Group T matched the label provided, T made such
relnforclng statemcnts as "Good," "Iine," "You are learn-
ing how to read," "1'm proud of you." If any § did not
match the correct label the procedure was repeated. This
procedure was repeated until §s correctly matched cach of
the 6 labels provided by T.

T presented the first word card in Set 1 to §) and said,

"™What does this word say?" and recorded Ss response. If

S provided the correct label he was socially reinforced.

If 8y did not provide the correct label, T modeled the corrcct
1abe1 asked S; to match the label she provided and reinforced
S when he matched her label. The second word in Set 1 was
then presented to So, the third word in Set 1 was presented
to Sg ete, When each S in Group I responded to each card in
Set I the session was terminated. Group I was referred to
the prevocational taske and Group II was brought to the table.
Exactly the same procedure was used with Group II.

When either Group I or Group II reached eriterion on the
words in Set I (24 and 18 consecutive correct responses
respectively in tiree consecutive sessions) the words in

Set [I were presznted. The same procedures used to teach
Set I words were used to teach the words in Set II. However,
prior to each session in which Set II words were taught, the
words in Set I were reviewed, 7The review consistea of pre-
senting the words in Set I to a group and asking for a group
response, Incorrect responses were not corrected.

When either Group I or Group 1I reached criterjon on Set II,
the words in Set III were presented. The same procedures
used to teach Sets T and 1I words were used to teach the
words in Set 11I. 1n eddition, Set I and 1l words were re-
viewed prior to each session in which Set 111 words were taught.

IZb. Teach:ng Students to label the words in sentence order. During the

- WO Tuu e =

bascline tests T nothed that when asked to label the words on the sentence

cards, Ss scemed Lo randomly select words o respond to. Apparently they
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had not learned that words in seatences are labeled from left to right,
Although Ss had luarned to label the words on flash cards, it was necessary
to teach them to label the words in the order in whicl: they oecurred in the

senreaces.

The specific procedure used to teach labeling from left to right is

as follows:

Step 1. T presented a senteace card to a group and pointed te each
wor: with a pencil as she labeled them from left to
right.

Step II. Ss were then instructed to match the order T modeled.

Step ITI. If a group responded appropriately, it was reinforced. 1If
a group did not respond appropriately, the procedure was
repeated.

This procedure was followed uatil each group had an opportunity to
respoad to each of the 9 sentence cards.

1l¢c. Mcasuring the studeats' ability to label words in sentence order,

Each S in each group was tested individually on his ability to label the
words in the 9 sentences from left to right. T presented the first
senteace card to Sy and asked him to label the words from :eft to right.
As S\ labeled the words on the sentence card, T recorded all correct
rasponses on his data sheet. This procedure was followed until each S

responded to each of the 9 gentences on 3 consecutive school days.

each session the 4 Ss in Croup I and the 3 Ss in Group )T were given a

chance to label the 6 words in Set I, the 6 words in Set 1I or the 5 words
in Set III. Groups I and II could enit O to 24 and v vo 18 correct res-
poases to the words in Sets I and II respective.,. Since there were 0aly §
wosds in Set IJ1, Croup Y could emit 0 to 20 correct respoases and Groap

IT could emit 0 to 15 correct rospunses on any given seszina.
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During the Set I baseline period (trials 1, 2, 3) Croup I cmitted
4, 0, and 0 corrcct respunscs respectively. During the Set 11 baseline
period Group I emitted only one currect response. No correct responses

wsere made in the Set III Loseline period (Pigure 12),

R DN TS gy 9 S wp RSN En A S S gD OB SO O TR Al UB S - S0 wme an B
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After basecline data were obtained from the three sets of wourds,

Group I was taught to lubel the words in Sets I, II and IJI respectively.
That is, when Group I emitted 24 correct responses in three consecutive
sessions to the words in Set I, the words in Set Il were presented. When
Group 1 emitted 24 correct responses in three consecutive sessions to the
words in Set II, the words in Set III ware presented until Group I reached
criterion on the words in Set )1II. As cen be discerncd from Figure la, 16,
16, and 17 sessions were necessary for Group I to reach criterion on Sets I,
11, and 111 respectively.

During the Set i bascline peciod Group 11 emitted one correct response
in each of the threc scssions, Group II did not emit 2 correct response to
any of the words in Sets II and II1 (Figure 1b).

Afier beseline data were obtained, Group II was taught to label the
words in Sets I, II and 1II respectively. As can be discerned from Figure
1b; 20, 20, and 18 sessions were necessary for Group II to reach eriterion
on Sets I, II and III respectivaly.

Results of tcaching students to -abel words in sentence order. Durirg

the baseline perieod (trials 1, 2, 3) the 4 Ss in Group I and the 3 Ss in Group
11 were askec to read the 9 sentencea aload (totad 71 words). On any given
trial Croups ) and 1] could made a total of 284 und 213 correct labeling responscs

L]
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respectively. As can be discerned from Figure 2, Group I correctly labeled
15, 9 and 9 wurds in senteace order (X=3.8% per trial) and Group II correctly
labeled 0, & and 8 words in sentence order (X=2.5% per trial) during the

first three trizls.

- e -———----n-—--—n—-----------o

Following the baseline period the two groups were taught to verbally
label the 71 words (Step Ila) and to label those words in sentence order
(Step IIb). Subsequently the two groups were given 3 opportunities to
label the words ir senteace oder (trials 4, 5, 6). Group 1 correctly
labeled 270, 272, and 275 words in senteace order (X=9¢% per trial) and
Groap II correctly labeled 211, 212, and 213 words correctly in sentence
order (X=99% per trial).

fart 111

In Pur. II Ss were .aught tc correctly label the wurds in the order
in which they occurred in the sentences. According to the instructioaal
definitioq,§s had met one of the twd neccssary criteria for functiunal
reading. The remaining criterion was that Ss respond differentially to
each of th. ) sentenccs.

1118, Teaching differential location responses, The location box

was placed on a table in the classroom. S8 were seated in front of the box
and T stood behind the Yox.
The procedure used to teach differential location rcsponses is as

follows:
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Step I. T read the first senteuce, "The penny is on tup of the box"
and pointed with her Finger to the appropriate peany. T
then read the second scatence and pointed to the second
locatioa. 7This procedure was followed until T read and
responded differeatially to each of the 9 sentences

Step IT. T labeled the words on the first sentence card and asked
S3 in Croup I to point to the penay referred to in the
sentence. If §; responded appropriately, he was reinforced.
If S; did not respond appropriately, T again labeled the
words in the first senteace, modeled the correct location
respoase, again labeled the words in the sentence and
asked S; to respond to the peany referred to in the sentence.

. This procedure was followed until each § in each group correctly
responded to each of the 9 sentences in three cousecutive sessions.,

1118 Measuring the students' ability to label the words and respond

differentially. Each S in each group was tested individually on his

ability to respond differentially to the printed words in the 9 sentences.
T presented the first sentence card, asked S to label the words in the
sentencc, and point to the penny to which the sentence referred. T
recorded §'s response oa his data sheet., This procedure was followad
until each § in each groip made a locatioa respoase to each of the 9
sentences on 3 coansecutive school days.

I1lg. _ Measuring studeats' oility to listen to sentences and respond

differentially. Each § ir each gxwup was tested individually on his

ability to moke an appropriate location response after listening to T
label the wocds in the 9 sentences, T iabeled the wo-ds in the first
sentence card and then instructed S to point to the penny referred to in
the sentence. T rucurded the response on §'s data sheet. This procedure
was followed until each S in cach group had the opportunity to respond to
each of the 9 senicnces on 3 consecutive school days.,

Resirlts of tesching studenis to respond differeatially to printed

Sieline O M O G eutee mm S eSS - - G S S Sihan 25 a6 S

stimuli. During the baseline perind (trials 1, 2, 3) Groups T and TI

(282)



were asked to label the words in the 9 sentences alcud and make a respoase
based upon the wards labeled. On any given trial Groups I and Il could
make a total of 36 and 27 correct location reéponses respectively. As can
be discerned from Figure 3, Groups I and Il did not make a correct response
in any of the first 3 trials. This was expected since, at this point, they
could not label the words and they were not allowed to muke a chance res-

ponse.

Insert Figure 8 about here

- - A =

Following the baseline period the two groups were taught to: 1) labol
the 71 words in the 9 sentences (Step IIa); 2) label these words in the
arder in which they occurred in the sentences (Step IIb); and 8) make
differential location reaponses to verbal cues (Step IIla). Subaequently,
the two groups were again tested on their ability to label and rgspond
differeatially to thé 9 sentences, During trials 4, S and 6, Group I made
8¢, 35 und 36 correst location responses respectively (X«99% per trial).
Group 11 made 27 correct location responses on the séirials.

Results of teaching students to respond differeatially to verbal
Stimuli. During the baseline period (trials 1, 2, 3) each 8 in Groups I
and IT was asked to listen to T label the words in the 9 sentences and then
to respond differentislly to each sentence, On sny given trial Groups 1
and II could make a total of 36 and 27 correct locatioa respoases respectively.
Ao can be discerned from figure 4, Group I made a total of 12, 14 and 20
correct losation reaponscs (Xs43% per trial) and Group 17 made 15, 13 and
17 correct locatioa responses (X=55% per trinl)., When performance on the
first 3 trials in Pigure 4 iz ompared with performance on the firat 8

trials of Iigurc 3 it seems quite obvious that listening vocabularie:z ware
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considerably more advanced thar s.ght vocabularies. Nevertheless, .a 43%

and a 55% listening vocubulary efficiency level is certainly less than

desirable.

Following the baseline period the two groups were taught to:
1) verbal® 1label the 71 words in the 9 senteaces (Steﬁ T1a); 2) label
these words in the arder in which they occurred in the sentence (Step ID);
and 3) make differential location responses to verbal stimuli {Step IIla).
Subsequently, the two groups were again tested on their ability ‘to
listen and respond differentially to sentences the teacher labeled. During

trails 4, 5 and 6 both groups responded perfectly.

DISCUSSION

functional reading was instructionally defined as discrete and
observable motor responses to printed stimuli. Obviously, neither printed
stimuli nor observable motor responses are necessary for reading. For
example, a person can be presented with manual symbols repreaenting the
words of a poem, never respond differentially to the symbols, and yet it
is possible that he did, in fact, read the words, i.e. abstract the
"meaning" of the writer. The teacher of trainable level students cannot
assume that her students can read just because they look at a book or can
verbally label prinfed words. One way to assure that the students understand
the atimuli preseated is to require differential responding to those stimuli,
From the data prescnted, i+ appears that the students in this demonstration

met the eritevia for functional reading, f.e. they responded differcntially
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to a series of printed stinuli.

If the results obtained here can be replicuted with si vilar students
using different words and respo.ses, a note of optimism may ve injected
into school programs for trainable students. It is becoming increasingly
evident that reinforcement principles are a valid and relevant sorrce of
instructional technology and that the systematic utilization of these
principles with groups of childrern in public schonl clussrooms can result
in trainable level studeats acquiring academic skills that heretofore had
been excluded from curricula. That is, restrictive curricula may be due
to a deficient instructional technology rather than to the learning
capabilities of the students (Birabrauer et al., 1965; Brown et al., 1970),

The entire demonstration required approximately 60 instructional hours
(one hour per day for 60 school days). Granted, the utilization of 69
instructional hours to teach seven students to reod nine sentences may not
seem highly efficient in terms of cost-effectiveness. However, several
factors should also be considered. First, a major hurdle in Fhe initial
stagea was to get the students to even attempt the task. Once success was
obtained and reinforced by the teacher and classmates, the students bSecame
excited aboat participating. The two most striking examples of this in-
volvement occurred when one student said, "They told me at the clinic I
v.ould never read, but I can," and when the students would bring visitors
to the room and show on their charts how many words they had learned.

Second, it seems reasonable that if the learninz principles were
applied earlier in their school careers, learning sets might have been
developed (Brown et al,, 1970). That is, it has beea repeatedly demon-
strated that the more organisms solve a particular kind of problem the

more efficient they becone at solving similar prohlems (Kaufman and Prehm,
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1966). If trainable level students can be tought differential responses

to instructional matierial at an early age, it is feasible that they may
become increasingly efficient at acquiring additional responses to more and
more instructional materials,

Third, a respvase controlled progression procedurc was used. In many
classrooms time controls progression through instructional material. A
teacher will present material X for a specified time period and then
progress to material Y etc. until, by the ead of the schouol year, a
considerable amount of material is presented. One problem with a time
controlled progression is that often the teacher is presenting "M y"
material and the students are still trying to master "September" material.
In a response controlled progression prozedure step 3 is not introduced
until the students have demoastrated crjterion performance on step A (Cray
et al., 1959). While the amount of material. covered is considerably less
than that covered in time controlled progressioa, the amoant of material
learned is probably considerably more,

A response controlled progression throigh instructional material is
particularly important for trainable level students because the rate of
acquisition is, in general, low and may be nonexistent for certain materials.
Thus, the teacher must do more than constantly present material and assume
that the students will acquire the information by incidental or observational
learning or by trisl and error. In most progressions through instructional
material the information is cumulative either in quantity or complexity. In
a8 time controlled progression it is quite difficult to determine if the
student has in his repertoirc all the responses in the first step that are
necessary for success in the seconé. In response contro:led progression,

the second step i8 not fnitiated until the students are responding ut or
H
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close to 103 efficiency on the first step.

Finally, it should be noted that the data obtained in the demonstration
are essentially correlational. While research designs using subjeets as
their osn controls are available (Baer, Wolf and Risley, 1968; Brown et al,,
1970; Hall et al., 1970) und rclevant to classruon problens, the intent of
the program was nol research but demoastratioa. Obviously, the specifie
variables that accounted for the changes in behavior can only be delincated

with more stringent puranetric manipulations.
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Figure 1.

Figure 2.

Figure 3.

Figure 4.

List of Figures

Number of words correctly labeled in each preinstruction (buseline)
and instruction sessioa by: 1a) Group I and 1b) Group II.

Total number of words Group I and Croup 11 labeled correctly

in sentence order in cach session: Ja. preinstruction meusure
(baseline); IIa. instruction to label words; IIL, instruction
to label words in seatence order; IIc. post instruction measure,

Total number of correct location responses Group I and Group II
made to printed stimuli in each session: 1Ib. preinstruction
measure (baseline); IIa. instruction to label words; IIb,
instruction to label words in sentencc order; Ilec. ability to
label words in sentence order measuwred; 1IIa, instruction

to make differential location respoases; IIIb. ability to make
differential location responses to printed stimuli measured,

Total number of correct lozation respunses Group I and Group II
made to verbal stimuli in each session: Iec. preinstruction
measure (baseline); Ila. instruction to label words;

IIb. instruction to label words in sentence order; Ilc. ability
to label words in sentence order measured; IIIa. instruction to
make differential location responses; I1I1lb. ability to make
different{al location responses to printed stimuli measured;
IIlc. ability to make differential locatioun responses to verbal
stimuli measured.
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Teaching Functional Reading to Young Trainable Students:
Towird Longitudinal Objectiveel

Lou Brown, Stephen Jores, Elizabeth Troccolo,
Christine Heiser and Thomas Bellamy
University of wWisconsin and Madison Public Schools

In 1961 Butterfield wrote ‘a paper entitled "A Provocative Case of Over-
Achievement by a Mongoloid." The paper is a cursory case history of a 36 yr.
old male mongoloid (E) admitted to an institution because his mother died and
friends or relatives were uncbic to vcare for him in the community. As a ciild,
this man wae exclufed from public school, but it appears that his mother did
not consider placing him ir an institution and "spent a good deal cf time
tutoring him and traiuing him in good habits." Among the hehaviors acquired
were: playing a piono, purchasing items at a self-service store, completing
kousewcrk, writing regibly, czecuting errands fir neighbors, caring for 2ll
person3i needs and arking ard selling pot holders. The results of a psycho-
logical examinution suggested an M.A. of 5-0, an I.Q. of 28, a S.Q. of 44,
fifth gr>de reading and spelling grade performauce le'els and performance st
the scror. grade level in arithmetic.

Thc case was deemed "provorative" because in Butterfield's words "the
speciz. tutoring an? cive vhich his mother geve to hir apparently resulted in -
& much higher level cr general life and academic achievement than generally
would be expected of a mongoloid or ony other peison of E's M.A. and 1.Q."
(Butterfield, 1961, p. 446).

Those concerned with teaching trainable students have recognized the
faiirbility of psychological tests for sume time and thus probably would nnt
construe a marked discrepancy between test scores and the actual behavior in
3 person's repertoire as particularly "provocative'.

This case history, hoi'ever, should be provocative to educators of several
other reasons. First, it appears that 2 parent was ab.e to teach L to perforn
behaviors thot many teachers of trainsble studemts would consider "unrealistic

1This demonstration was supnorted in part by NICHD Grant 5 POl HD 03352
to the University of Wisccnain Center on Mental Reilardation.

2There are at least two additional notable ceses of presumed "over achieving'
mongnloid persons in the literature (Buck, 1€55: Hunt, 1965). The person des-
cribed by Buck was ulcisately inetitutionalized and the future placement of
Nigel i'unt apparently ha- vet to be verermined. However, the history of these
persons is similar to thati repcrted by Butterfi.ld in that parents, rather than
schools, were primarily responsible for the development of remarkable sociol
and academic skills.
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objectives". Second, as childr.n are no lotger 2xcluded from school solely
due to their medicnl dirgnosis, we ire now expected to provide school pro-
grams fcr trainable s+ Jents for up to fifteen yesrs. The issue we now face
18, after fifteen years of school programming, can we teach trainable students
to perform at least as well as L. Third, it should be noted that as an adult
E was institutiondlized. Obvicusly, it is quite difficult to justify long
term school programs if the ultimate fate of those whn ccmplete these programs
is institutionalization.

Despite the opinions of some writers concerned with school programs for
trainoble students (Coldbexrg & Rooke, 1967) it is imperative that we develop
ond reilize longitud.nal objectives, Ideally, these ocjectives should include
the development of skills necessary for independent community living in adulte-
hood. If the tra‘notle students now entering public school programs are to
fare be ter than thoir predccessors, special educators must change their
ossumptiuns concecming the runher ond complexity of hehaviors this level stu-
dent con acquire.

Among the most basic lurgitudinal objectives for trainable level students
ig to teach them to :-ead or to be able to learn to read the words necessary for
survival in their re:pe~tive commuiities, If this objective is to be realized,
or even approximated, it is ubvions thit traditional conceptualizations of
reading »s well . 'radition:ri vometri.tive impesiticas of what trainable level
students can learn must be molifici.

No longer can we afford to conreptuslize reading only in terms of grade
leveis because mucu of what is necesc ., to per orm at a particular grade level
is irrelevant to commmmicty funet’uning. On ““a >ther hand, we can no longer
restrict reading for trainable . onts to 15 or 20 “caution" or "protective"
words, A reconciliation is necessary. Troinable level students must be tayght
to v+ad in such a way a3 tc moximize their chances uf survival in the community,
Thus, we must find techniques tho will allow them to read recipes, newspaper
items, movie times, vocational irformation, store signs, e<c.

The purpose of thlis paper is to demonstrate that young trainable students
can learn to read in accordance with a specific definition. If the definition
is tenable and the students can meet its criteria, then the long range implica-
tions are indeed encouraging.

The definition used here is essentially that used by Brown and Perlmutter
(1971) with adolescent trainable students. They defined functional reading as
a discrete and observable mctur respoase to & printed stimulus. That is, if 2
student is presentad with a printed stimulus he then has to do at lesst two
things; he has to verbally label the printed stimulus and he has to indicate
in some cbhservable m..rno-v, that he underctonds the meening of the stimulus,

Thiz demonstration wos divicded irto two parts, In Part I two students
were taught to verbally lihel three dimensional objects (nouns) end verbally
Jabel the printed stimuli correspunding to those objects. Then the students
were presented with a printed stimulus and asked to touch the object to which
the printed stimulus referred.
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In Part 11 the students were not only asked to label the objects (nouns)
but were also asked to specify the kind of object presented (adjective-noun
phrases), For example, they were required to labcl two different kinds of
trucks (oil trucks ond dump trucks). Subsequently, the students were tought
to verbal!y label the printed stimuli corresponding to the different trucks.
Finally, the students were presented with a printed adjective-noun phrase and
a group of objects. They were asked to verbally label the adjective-noun
phrase and then to tuuch the object to which the phrase referred.

Met!iod

Subjects (Ss)

S, was a 5 year and 9 month old female diagnosed ut birth as manifesting
Duwns Syndrome. Psycholciicol reports contnine. test scores suggesting an MA
of 2-9 ond an IQ of 49, £, was 2 5 year old mal- diognosed at birth as mani-
festing Downs Syndrome. isycholngical rcpusia €-ntained test gcores suggesting

an MA of 2.4 and an IQ of 49,

S; has always lived with her college-educated parents in their middle-
class home. S, was placed i an institution shortly after birth, and remained
there until he was placed in the foster home of the parents of §; at uge two.
When S, was in the institution, it was communicated to the foster parents that
he wou%d not be able to walk or talk unril he was about 5 years old.

Both 5; and So weze enrolled in o public school program for trainable
retarded ctudents for a total of 2 monthz before this program was initiated.

Materials

The objects used in Part I were arbitrarily selected from objects generally
present in classrooms for young children: paper cup, drinking straw, crayon,
tov truck, ball, carten of milk, paper napkin, shoe, pencil, pants, mittens,
and boot.

The nouns representing each of the 12 objects were divided into four 3-
word sets and printed on 7.6 cm x 2.%F cm flashcards: cup, boot, pencil (Set
1), truck, crayon, napkin {Set 2), strsw, pants, milk (Set 3), ball mitten
and shoe (Set 4).

The following L2 cbjerts were used in Part I1l: red crayon, blue crayom,
container of choculate milic, container of white milk, toy dump truck, toy oil
truck, big paper cup (Ht=7.6 em), little paper -~ap (Ht=2.5 cm), plastic straw,
paper straw, footbal) an: basebail. The twelie .wo-word adjective-noun
phroses representing these ohject~ were divided :nto four sets of three and
printed on 7.6 om x 38.2 cn fleshearda: footvall, baseball (football and base-
ball were presented as compsund words), big cup (Set §), little cup, dump
truck, oil truck (Set 6), vlestic straw, paper straow, blue crayon (Set 7), red
crayon, chocolate mil's cnd white milk (Set 8).

(4¢.)




All teaching was conducted ot o table in a corner of the elassroom by the
classroom teacher (T) or 2 teacher-aide while the four remuining students in
the class were involved in other activities. Data sheets were constructed
that provided easy recording of responses to each stimulus, and candy or cereal
were used as consequences for carrect responding. Testing and tea:chling sessions
were conducted from 8:30 - v:00 a.m. and from 1:30 ~ 2:00 p.m. daily. Due to
differences in performancu ruies between Ss and across materisls, the number of
trials per session were not constant.

Part 1
Baselines
Thrse different baselines were obtained in Pert I, The first bLuseline

determined how many of the 12 cbjects each S could verbaily label correctly.
When Ss were seated o the tadle T alternately presented 1 of the 12 objects

to each S and said ot is this®'. If an § responded correctly, or in-
correctly T said '™ '« you" and recorded the response. This procedurc was
followed until e: & 3¢ an opportunity to label each of the 12 items on

three consecutiv oc.sions.

The sccond baseline determined how many of the 12 printed words Ss could
verbally label correctly. When Ss were seated T alternately presented one of
the 12 words to each S and said, '"What does this word say?". All respouses
were recorded; both correct and incorrect responses were followed with '"Thank
you". This procedure was followed ur<il each S8 had an oppoiviunity to label
each of the 12 words on three consecuative occasions.

The third boueline determincd if Ss could label the words and then touch
the objects the words repiusented. T randomly placed Lue 12 objects on the
table and then alternotely presented the 12 printed words to each § and said,
'What does this word say?"., If § did not label the word correctly, T said
"Thank you". If S labeled the word correctly T :aid, "Good, now put your
finger on it,"

T .ching Proczdures

Teaching Object Labeling - The following nrocedures were used to teach $s
to correctly label the objects they were unable to label in the baseline ppgiod.
T presented one object to 3; and said, 'What is this?" (pointing to the ouject).
If S rcsponded correctly T recorded the response and said "Good" and prgSented
§; with a niece of candy or cereal. If Sy did not respond or responded in- .
correctly T recorded un error, modeled the correct label (e.g. 'That is a ball")
and immediately asked S, to match the label she modeled. If S matched the
modeled lasbel T said ‘Good" but did not offer the candy or cereal. T continued
to model the correct label until §; matched it. S, was then presented with an
object that he could not label in the baseline perlod. This procedure was
followed (using all 12 objects) until both Ss labeled the objects tﬁey were un-
sable to label in the bhoscline period on three consecutive présentations.
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Teaching Word Labels - The procedure used to teach Ss to correctly label
the four sets of words was essentially that used by Brown and Perlmutter (1971)
and Staats and Butterfield (1965) in which T presented a word card, modeled
the correct label, ipstructed S to match the label ‘provided and reintfarced §
when he did so. The specific steps were as follows:’
F 4
Step I: T presented the €irst card in Set I to' both Ss and said, '"Do
you see this word?" (T poinicu Lo the card.) This word
says . T then presented the second and third car<s in
i Set I and modeled the appropriate labels. This procedure
wos followed until T modeled the labels to each word in Set
I on 3 occasions.

Step II: T presented the first word in Set I to §; and said 'What does
this word say?" and recorded the responsg, If §; provided the
correct label she was given a piece of candv or cereal. If 31
did not provide the ccrrect label, T modeled the correct label,
asked $7 to match the label she provided and said "Good"” when
she did so. The second word in Sei I was then presented to $2,
the third word to S) etc. This procedure was followed until
S, and S, correctly labeled each of thef three words in Set 1 on
tﬁe first presentation of three consecutive trials.

When $7 and So reached criterion on one set of words, a different set was
introduced. However, before a new set was introduced, the words in the pre-
viously learned sets were reviewed. The review consisted simply of presenting
the previcusly lesrned words to each { and asking for the correct labels. In-
correct labels were corrected by I.

Teachirg Functional Reading

Once $s were taught to label the objects and the corresponding words, the
12 objects were displayed on the table. Ss were then presented with a word,
asked to label that word and to touch the cbject to which the word referred.
If, for example, S, responded correctly, T gav: .er a piece of candy or cereal,
and presented the next word to £,. If § respc~aed incorrectly T said "No,
that is not right", and asked So if he knew what the word was. If S92 responded
correctly T told $, to point tc the sppropriate object. If S, again responded
appropriately he was given a piece of candy or cercal. If neither S responded
correctly T modeled the correct responses and asked S) to match them. If she
did, T said "Good" and presented the next word to S,.

This procedure was followed until each § correctly labeled the 12 words and
pointed to the apprupriate objects during three consecutive trials.
Results

The results of Part I are presented in Figure 1. As can be discerned from
Figure 1A §1 end S, correctly labeled 9, 10 and 11 and 6, 7 and 7 of the objects
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respectively during the baseline period (trials 1, 2 & 3). Only three teaching
trials were necessary for $y to reach criterion. However, at trial 10 a per-
formance decrement wcs noted. As it had heen established that the correct re-
eponses were in her repertoire, it was not considered necessary to institute
proceduras that would regoin 100% correct respor ding. It is quite probable
that S, was capable of labeling the 12 diffev-nt objects and that the proce-
dures provided incentives to pe:frrm. Twelve teaching trials were necessary
for S» to reach criterion. In addition, it appears that So was able to label

7 of the 12 objects and the procedures resulted in teaching him the remaining

5 labels.

Vuring the word labeling baseline period neither S emitted & correct label-

- ing response. As can be discerned from Figure 1B, §1 and S made 7, 8, 7 and

31, and 37, 16, 10 and 58 crrors respectively before reaching crlterion on the
four three-woro sets (Sets 1, 2, 3 & 4).

During the functional reading baseline period (Figure 1C, trials 1, 2 &
8) neither S could verbally label any of the 12 printed words and thue could
not touch the correct objects. After Ss were taught to label the 12 objects
end words, they were again acked to label the words and touch the appropriate
objeets, In trial 4, the number of correct functional readinrg responses of
both £; end §, 1ncreasad dramatically over the baseline period, and they
reache% cx‘terxon in trials 13 and 1§ respectively.

Part 11

Baselines

Theee Jdifferent baselirws were obtained in Part II. The first baseline
Jctermined how many of the 12 objects each S could label correctly. The only
difference hetween this hasclire and the first haseline obtained in Part I
was that here if S label2C an object a-~ for exa rle "a truck™ T said "Yes, that
is a truck, but what kind of a truck is <r?" .. :esponse was considered correct
oniy if the adjective as well as .ae noun was p-ovided.

The second baseline determined how many of the 12 printed adjective-noun
phrases each § could label, The only difference between this baseline and tue
second baseline obtained ir Part I was that if S labeled one of the two words
on a card T said "Yes, that word says (e.g., truck) but what does the other
word say?'’ Responses were crnsidered correct only if the adjectives as well as
the nouns were offered.

The third baseline determined if Ss could label each ~djective-noun phrase
and then touch the objects referred to in the phroses. The same procedures
used to establish the third baseline in Part I were used here.

(251)



Teaching Procedures

The same procedures used to teach object labeling, word labeling and func-
tional reading in Part I were used here. However, the fullowing departures
were necessary: when teaching objoct labeling .nd word labeling Ss were taught
to report the adjective-noun phrases; and when teaching functional reading Ss
were required to label the adjective-noun phrases and point to the particular
object to which the phrases ref.r.ed.

Results

The results cf Part II are presented in Figure 2. As can be discerned
from Figure 2A, S; correctly iabeled 4, 5, and 9 objects correctly in the
baseline period (trials 1, 2 and 8) while S labeled 7, § and 7 ohjects
sorrectly during the baseline period. When the teaching procedures were
initiated §; reached criterion at trial 10, and S, reached criterion at trial
12,

During ¢ three trial word-labeling baseline period it was established thst
neither S could verbally label any of the 12 adjective-noun combinations. As
can be discerned from Figure 2B, S; and £, made 1, 4, © and 3, and 8, 15, 25
and 7 errors before reaching criterion on the four sets of adjective-noun
phrases respectively,

During the functional reading baseline (Figure 2C, trials 1, 2 & 3) Ss
could neither verbally label the adjcctive-noun phrases nor point to the ob-
jects to which the phrases referred. After Ss were taught to label the objects
and the adjective-noun phrases, they were again asked to read the 12 cards.

At trial 4, the number of correct functional reading responses of both §) a?d
S, increased dramatically over the baseline period, and they reached uriterion
in triais ¥ and 10 respectively.

Discuesic:

Functional reading was defined as an observable motor response to 2 printed
stimulus. In accordance with this definition the two students learned to read
six nouns and twelve adjective-noun phrases.

In Part I each student was taught to verbally label the cbjects he or she
could not label correctly during the object labeling baseline trials. Sub-
sequently, both studenis were taught to verbally label printed words that
represented the three dimensional objects. The words were arranged in_sets
and errors to criterion were used as a dependent measure in order to discern
whether a sight word learning set could be developed {Brown, et al., 1970).
That is, it was anticipated that each student wculd make fewer errors to eri-
terion as new sets of words were introduced. Inspection of Figure 1B suggests
that S, made fewer errors to criterion across Sets 1, 2 & 3 but made a rela-
tively large number of errors before rcaching criterion on Set 4. The ac-
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quisition pattern of §) is different in -‘hat she made virtually the some number
of errors in Sets 7, ¥ & 2 hut made a relatively large number of errors hefore
reeching eriterion on Sut 4, Apparently neither student developed a sight

word learning sot,

There are at lesst two hypotheses that might account for the difficulty
both sticents had reoching criterion on Set 4, First, the words in Set 4 might
have heen inherently more ditficult than the words in Sets 1, 2 & 3. Visual
irspection of tie words in the four Sets does not sugpest, ot least to the
writers, that the words in uny set might Le more difficult than the words in
a:y othes cet. A second hypothesis relutes to the puszcible prescnce of inter-
fering viriables operating in th. leorring environment. That is, fatigue,
ratiatica or amy ucvber of orther facturs might have been operating when Set 4
was bel.c presentod.

Whea the students acqiired the verbzl labels of the cbjects and the words,
1t was cepected thiv when presented with a word and askid to lahel it. they
woull cognitively aiseci-t2 the word with the “-ree dimcnsionzl object and
demomstrate this anLcziction by touching the ob 2ct. Inspection of Figure 1{
sugpests that same Logree ol aztecizcion b, »+; the words and the corresponding
ubject: ulsht heve occurced, bu. .ae sssociati~ 3 were not perfect. Sometimes
& studcnt weuld lobel a werd correctly hut point to the woong chjeet ond vice
versa, 1hus, correaction procedures were necessary to teach correct responding,

ve performance patterns cf each student in Part II are quite similor to
the patterns observed in Port I. T3t is, during the reading baseline period
neither studeat mace » correct reaci s responsz, After they learned to label
the different kinds of objects and <he printed adjective-noun phreses, a
dramatic increase in the numbor of correct reading responses was cbserved.
However, it should te noted tnat in Iart I1 fewer trials were required to
teach object labeling, “uwsr »rrors per set were nade before the labels of
the printed adjective-i.oan phrases wer2 azquired, ond fewer criterion trials
were necessary before tle reading criterion wes reacheo.

Cne rrucinl quesiirr that wust Rz confrontcd is whether the procedures
will gerneralize across other students. Currently, the proredures ore being
vzed at a nursery schocl srogram for preschool retarded children, on an in-
stituticaal ward as pert of a ward development project, and with soveral
classmotes of the studeits taught Lere., While the ohjects, words and ac-
quisition rates are different with the students in these three settings, evi-
dence thus for indinotes th2t ot least 10 other young trainable children have
reachrd criterion on Px~t I of the program.

A cecond cruciel e-2s*iosn relates to the next step in the progromn. One
opticn is to coatim.s 11 teach 6ifferentiel responding to adjective-noun phrases
until other components of reading are ‘mperatit . A second option is to attempt
tc introduce verbs and nther components of the eading prucess. Within the
framowork of the defiricion of fumction-i * -. iig the development of verb forms
1s both challengirg and c.citing. Role play‘ny, special films, and teacher
dersnetrotions might o uned to model actions that could be paired with printed
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stimuli. For exémple, the teachers could use procedures developed elsewhere
(Brown, Bellomy, Tang & Ki.uzme, 197)) to teach students to r-spond correctly
to verbal Jirections ("Put the red crayon in the dump truvck™). Then the
teachers could ase the fissh card drill to teac the students to verbally
label rhe printed words, ['nnlly, sie corld ej. 2 the students a written
direction and ask them to carry ' out (Bruwu « lerlmutter, 1970).

In addition, we must confront the longitudinal issue of how much train-
7ble siudenis can learn. In our view whot trainable students can le rn is
A function of the techrology ond ingenvity available to the teacher. Ad-
mittediy the definition of rcading and the learning principles used here are
rather circumseribed; however, even within the limits of the definition it
might be possible 1c r2ach trairable level students behaviors that histori-
cally lh~ve been unavailable to them. That is, approxinately 50 instructional
hours were uzed in Lhis entire progrem to demonsirate that these students, at
age 5, sccmingly hove already progressed beyond the "protective or caution
word" recding level (Golcberg and Rooke, 1967). If this and related programs
can be expanded in quantrity ond complexity with equal svccess, then projections
about what behavio: 3 will be in the repertoire of these students after 15 yeers
of publis school presrumming ar2 exsiting. For e<ample, upon adulthood, once
a sexjos of motor behavicrs is associoted with printed stimuli it does not
seem unreescnabtle te expect that these students will be able to make eppro-
priate rvsponses to the worcds on 2 waitress' order blonk, label the words and
numbers en oan envelen2 and deliva» the envelope to a particular house on &
particulur street, cumplete printed orders for many cf the time ccnsuming and
repetitive tasks in ~levierl 3ettia]s or even t2ach other students to read
the worGs they have learred (Brown, ilemme & Fenrich, 1970).

Firally, it should be emphasizzd that the dat» is essentially correlational
end that until the program 32 repeated with more stringent controls (e.g. con-
trol groups, maltiple boscline designs, systema~ic replications across subjects)
the relztionship between the piocedures employe : and the chonges in the behavior
of the students can only be considerec ter:a:-,
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DEVELOPMENT OF SELECTED PRE-READING SKILLS IN YOUNG TRAINABLE STUDENTS
Lou Brown, Tom Bellamy, Judy Bancroft and Efward Sontag1

University of Wisconsin and Madison Public Schools, 1971

Most students in publis schools learn to read well enough to function
effectively in a community environment. How these students learn to read
has been, and probably will remoin, replete with extremely diverse philo-
sophically and emotionally laden explanatory positions. The fact is, none-
theless, that regardless of the training of the teacher, the method, the
materials, the school building, etc., most students learn to read.

Trainable level retarded students do not learn to read regardleas of
the methods, materials, etc. With extremely few exceptions (e.g., Hunt,
1968) we are unaware of trainable level retarded students who have learned
to read well enough to function effectively in a community environment.

Usually, when the general area of reading is discussed (Spache & Spache,
1969) such terms as language development, wealth of experiences, incidental
learning, mental processes, generalization ability, ability to abstract, etc.
sre considered important, if not necessary, prerequisites for the development
o’ a substantial reading repertoire. Unfortunately, trainable level retarded
students are almost defined by their language deficits, their paucity of
developmental experiences, their inability to learn incidentially, their
questionable 'mental processes", their inability to genwralize, and their
inability to deal effectively with abstractions.

The teacher of trainable students is, therefore, in a rather difficult
instructional position. On one hand she has been told that trainable stu-
dents will not become literate (Dunn, 1963; Goldberg & Rooke, 1968, On the
other hand she is aware that in order for her to make a substantiai change in
the historical life style of her students (i.e., teach her students to func-
tion in a conmuity rather than & residential institution), she must teach
them how to read,

The teacher of the trainable retarded who assumes that her students will
ultimately be confined to residential institutions or remain at hcme in the
custody of ever-present parents, can exclude reading from her curriculum, or
confine her instruction to differential respoading to basic caution words
(e.g., "poiser", "stop"),

Lrhe invest.gation was supparted in part by funds from the Wisconsin Alumni
Research Foundation, and in part by NICHD Grant 5 10l HD 03352-02 to the
University of Wisconsin Center on Mental Retardation,
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The teacher who assumes that her students can ultimately function
effectively in ¢ community setting and assumes that she can make @ sub-
startial contribution to the development of the required skills is in a
different position, This teacher is aware of two ‘things. First, she is
aware that in order for her students to function effectively in a community
setting they will have to pussess a.complex and relevant reading repertoire.
Second, she is aware that, at this point, ther¢ are no places to go, no

books to read, and no one whu can tell her how to teach her troinable level
students to read, ,

During the past several years we have made a number of attempts to
develop instructional procedures (methods) that might result in trainable
students acquiring a funetional reading repertoiyg (Brown, Hermanson,
Xemme, Haubrich, & Ora, 1970; Brown & Pe;éa.lllf, 1971; Brown, Fenrick, &
Klemme, 197); Brcwn, Jones, Troccolu, Heis®F, & Bellamy, 1571).

The procedures we have used are described in detail in the references
cited above. In general we have attempted to define reading as a series of
. behaviors and use principles of opplied behavior analysis (Risley & Baer,
1971) to develop these behaviors. In addition, we have used what may
loosely be called a whole word approach, That is, we have taught discrete
verbal and motor responses to printed words,

Whether it is possible tc teach trainable students to read all the words
they need to know by teaching discrete verbal and motor responses has not
been determined, It should be noted, however, that Staats & Butterfield
(1965) used the whole ward method to teach a retarded student who failed in
all other schaool programs to verbally label over seven hundred different
words, It seems to us, however, that while evidence may ultimately confirm
that the whole word method is most effective, other approaches now warrant
empirical inveciigation.

The approsch iivestigated in this poper is similar to the whole ward
approach described above in that several pre-reading skills were behaviorally
defined and principles of applied behavior analysis were used to teach the
behaviors., The behaviors of concern were the verbal labels of the letters
of the alphabet as they occurred in words, rather than the verbal labels of
whole words,

The rationale for this approach is that if a student can he taught to
label the letters in the alphabet, combine different letters to form
ditferent sounds, etc., he might ultimately decipher whole words that he
had never been taught.

The program consisted of teaching the following five tasks:

I, Imitating letter sounds;
II1. Visually discriminating letters that match samples;
I1II. Verbally labeling letters;
IV. Pointing to letters in response to verbal cues;
V. Verbally labeling letters as they occur in words.
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Obvionsly, the sbility to verbally label letters as they occur in words
is not the only p.e-reading ar word attack skill necessary for successful
reading. However, if trainable students can be taught to verbally label
letters as they occur in wards, the issue then becomes that of what to teach
next rather than what to teach instead.,

Method

Studcnts (Ss) and Setting

The_three Ss ranged in age from 11-il to 12-1 (X=12.0) in 1Q from 35
to 42 (X=38) and had been enrolled in public school programs for trainable
students from 4 to 5 years (X=4.7). All S8 were diagnosec as manifesting
Downs Syndrome,

The entire teaching program was conducted by a student teacher (T) during
scheduled classroom activities,

Materials
Conduction of the teaching program involved use of the following materisls:

1) Two 84" x 11" sheets of 13 match-to-sample problems, including one
problem for each letter of the alphabet (See attached sample).

2) Three sheets of 8%" x 11" construction paper with a square exactly
the size of the match-to-sample problems cut out of the center
(Cover Sheats).

3) Twenty-six 3" x 5" index cards (letter Cards) on each of which & low-
case letter was printed.

4) Nine 3" z 5" ind.. cards (Word Cards) on each of which one of the
following words was printed in low case letters: vase, fox, pencil,
ghost, yellow, desk, queen, and zebra. All 26 letters appear at
least once in thesc words.

5) The data sheet used for Tasks 1, 2, 4 and s.contained a column for
each § and a row for each letter in the alpaabet. An immediate
record of Ss correct and incorrect rusponses was thus maintained.

6) The data sheet used for Task 3 was const-ucted so that sets of three

letters appeared in rows, while columns represented the number of
times the set had been presented,
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Teaching Procedures

Baseline. Measures of pcrformance on all tasks were taken prior to the
outset of instruction on any task, The presentation of instructional materials
was constant during baseline and teaching conditions, so the procedures used
in the two conditions will be presented simultaneously for each task.

Imitating letter sounds (Task 1). Baseline measures of performance were
taken in the following manner:

T instructed Ss to, "Repeat the letter I say." T then voiced a letter
far the first S to repeat and recorded whether S's response was carrect,
A different letter was then presented to the next $, etc., until all Ss
had responded to all 26 letters. No feedback concerning accuracy was
siven during the baseline period.

Inasmuch as all Ss responded perfectly to Task I during the baseline period,
no tzaching procedures were employed,

Visually discriminating letters that match samples (Task II). Baseline
measures of performance were taken in the following manner:

T gave each S 1 of the 2 sheets of match to sample problems and one
cover sheet. Ss were instructed to "Put the cover sheet cn the

paper 80 you can see only one problem. Draw a line from this letter
(pointing to the single letter on the left) to the one over here that
is the same (pointing to the three choices on the right.)" T modeled
the desired response on a2 problem different from those presented Ss,
and asked Ss to, "Begin work. Make sure you do every problem." The
second problem sheet was given each S as soon as the first was com-
pleted. No indication of the accuracy of any response was given,

The same procedures were used in teaching except that a sheet was corrected
in Ss' presence as soon as it was completed, Iérge red check marks were placed
beside every correct problem, Every correct problem was praised by T, and
other S8 were encouraged to praise or applaud, When a problem was incorrect,
T asked S to "Find the letter that looks like this," When $ responded
correctly, T praised him and aksed him to work a duplicate problem,

Verbally labeling letters (Task III). Baseline measures of performance
were taken in the following manner:

T presented one of the 26 Letter Cards to an S and esked, 'What is
this letter?" The response was rscorded with no indication of
accuracy, and a different Letter Card was presented to the next S.
The procedure was continued until each S had responded to all 26
Letter Cards.
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Letters which an § did not label carrectly in both baseline presentations
were alphabetically assigned to sets of three letters. During teaching, each
S was instructed with one set until he correctly labeled all three letters on
three consecutive presentations. Instruction in another set followed the
attainment of this criterion. The Letter Cards in a particular set were
presented as above, except that priase from T and other $s followed each
correct response. $ was also able to see whether T recorded a "+" or .t
on the data sheet, When $'s response was incorrect, he was first asked to
"Try again," "Make sure," etc. If the ensuing response was still incorrect,
T modeled the correct response or asked another S to model the response. The
initial instruction, 'What is this letter?" was then repeated, consjstently
producing the desired response,

[ )
Pointing to letters in response to verbal cues (Task IV). Baseline
measures of performance were taken in the following manner:

The 26 Letter Cards were attached in alphabetical order to the
classroom blackboard. T instructed S to "Point to the letter Q)".
The response was recorded with no indication of accuracy, and an
instruction involving a different letter was presented the next S.

The procedure was continued fer 2 trials in which all Ss responded
tc all 26 Lett:r Cards,

The same procedures were used in teaching, except that the accuracy of
each response determined the consequences of that response. Correct re-
sponses were followed by praise from T and the other Ss. Incorrect responses
were follmwed first by T's instruction to "Try another card;" "You can do
better then that," "Luok 2 little harder;" etc. If 8's second -yesponse was
also incorrect, T asked another S to model the correct response, and then
repeated her initial instruction, "Point to the letter (Q)."

Verbally labeling letters as they occur in words (Task V). Baseline
measures of performance were taken in the following manner:

T presented one of the Word Cards to an S and asked him to "Point
to the letters in this word and tell me their names." Each letter
voiced was scored as correct or incorrect without feedback, A
different Word Card was then presented to the next S, The proce-
dure was continued until each § had responded to all 9 Word Cerds.
Some letters appear more than once in the set of words, S's reaponse

to the first appearance of each letter was recorded.

The same procedures were used in teaching except that the accuracy of
each response determined the consequences of that response, When S correctly
labeled 81l letters on the card in Sequence, he received praise from T and
the other Ss, When a letter was incorrectly labeled, T agked § to "Iry
again." If the second response was glgso incorrect, another 3 was asked to
mode] the desired respunse, and $ was asked to label all the letters on the
caxrd once more.,
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Results

During each measurement and teaching trial, each S could make from 0 to
26 correct responses to a set of instructional materials. The 3 §s8 could
thus make a total of 78 correct responses during each trial., Criterion
performance for Tasks I, II, IV & V was defined as two consecutive trials
in which 78 correct responses were made, Criterion performance for Task IIl
was defined as three consecutive correct labeling responses to each set of
three letters.

Durirg the baseline period §s averaged 78 correct responses to Task I, 75
correct responses to Task II, 41,5 correct responses to Task III, 29 correct
responses to Task IV, and 46 correct responses to Task V. Inasmuch as cri-
terion performance in Task I was attained during the baseline period, no
further measurement or teaching of this task was employed (Figure I-A).

Visually discriminating letters that match samples (Task II) was taught
during Trials 3-6. Criterion performance was reached in Trials 5 and 6
(Figure I-B).

Verbally labeling letters (Task III) was taught by presenting sets of
three letters and recording the numbexr of errors made on each set prior to
the attainment of criterion. As can be seen in Figure 11, $; made 60, 31,
24, 4, and 18 errors to the first, second, third, fourth, aﬁ% fifth set,
respectively. So made 82, 39, 74, 0, and 2 errars to the five sets. S3 was
presented only 4 sets, since the remaining letters were labeled corxectly
during the baseline period. A total of §, 12, 28 and 53 2rrors were made
to these sets, Except far S3, a general decrease in errors across sets can
be discerned (Figure II).

Pointing to letters in respomse to verbal cues (Task IV) was taught
during trials 7-28., The number of correct increased from 46 and 42 in trials
7 and 8 to 78 in trials 27 and 28 (Figure I-D).

Verbally lasbeling letters as they occur in words (Task V) was taught
during trials 29-45. The number of correct responses increased from 72 and 70 in
trials 29 and 30 to 78 in trials 44 and 45 (Figure I-E).

Discussion

The instructional objectives of the program were realized. All three
students performed or acqQuired the defined pre-reading skills. While the
results are encouraging a number of procedural limitations and issues related
to the development of reading should be acknowledged,

First, the data is correlational, and thus does not allow for differentiat-

ing cither the effects of the specific procedures used oc the effects of con-
current classroom instruction,
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Second, the teacher reported her concern that the students were "bored"
during some of the teaching procedures. It is often assumed that such
boredom results from repeated presentation of the .sape instructional materials.
However, as some repetitiveness seems necessary when instructing trainable
students, it might be more efficacious to view boredom as a function of per-
formance consequences rather than as a function of stimulus repetition.

Third, the content of @ reading curriculum for trainable students has yet
to be defined and empirically verified., Whether the skills taught here would
be necessary in such a curriculum is not yet clear,

F .ally, the effectiveness of this and other reading programs suggests
that trainable stuvdents might be capable of acquiring many complex reading
skills, The problem now seems to be that of delineating the required skills
and developing the instructional ingenuity necessary for teaching them.




FIGURE 1

Number of correct responses made by 3 students to instructional materials
during: A) Baseline; B) Teaching Task II; C) Teaching Task I11 (Sce Figure II);
D) Teaching Tesk 1V; and E) Teaching Task V,

FIGURE 1I

Number of errors made by each of 3 students before attaining criterion
performance on sets of three lettera during the teaching of Task III.

(265)




78 gﬁ oqu oqooao-o
’.\/.-., 7 %O
70 - WW A Task I
-0- Task 1I
60 < - Task 1I1
-~ Task 1V
CRE -0~ Task V

<
[ &
i

NUMBER OF CORRLCT RLS PONSES
o>
(<]
i

T T T T T T T T

25 30 35 40 45

o -
—
o
(-
w
N
o

Trials
FIGURE I

90 4
80 1
70 1 - 5

< S9

. 601 © S3

S0 -
- 40

30 1

ERRORS TO CRITERIA

20

10 -

Sets
)
ERIC FIGURE II (ae)




N € 2

o 0O

X

N )4

<O C

T X

+ C 2

¢ 3N

o. € O

N > O

(262.)




Re‘erelces

Brown, L., Fenrick, N,, & Klemme, H. Trainable level retarded students
teach trainable level retarded students, Teaching Exceptional
Children, in press.

Brown, L., Hermanson, J., Klemme, H., Haubrich, P.,, & Ora, J. Using
Behavior Modification Principles to Teach Sight Vocabulary, Teaching
Exceptional Children, Spring, 1970.

Brown, L., Jones, 8., Troccolo, E., Heiser, C., & Bellamy, T. Teaching
Functional Reading to Young Trainable Students: Toward Longitudinal
Objectives. Unpublished paper, University of Wisconsin, April, 1971,

Brown, L., & Perlmutter, L. Teaching Functional Reading to Trainable Level
Retarded Students. Education and Training of the Mentally Retarded,
1971, 6, 74-84,

Dunn, L. (Ed.) Exceptional children in the schools. New York: Holt,
Rinehart and Winston, 1963,

Goldberg, ., & Rooke, M, Research and educational practices with mentally
deficient children. In N. G. Haring end R. L. Schiefelbusch (Eds.)
Methods in special education. New York: McGraw-Hill, 1967, 112-136,

Spache, G., & Spache, E. Reading in the elementary school. Boston: Allyn
and Bacon, Inc., 1969,

Staats, A., & Butterfield, W. Treatment of nonreading in a culturally
deprived juvenile delinquent: An application of reinforcement and
principles, Child Development, 1965, 36, 925-942,




Ari:hnvglg_uﬁu:{§

Simple arithmetic skills are prerequisite to typical comnunity functions
such us shopping, money management, time-t+1ling, travel and participation in
spurts, To date instructional prugrams have successfully developed appropriate
molor ruspouses tv teacher's quantitative directions (Brown, Bellany, and

]

Gadberry, 1971): siaple addition skills (Brown, B2llamy, Gadberry and Sontag,
19713 Rellamy and Browm, 1971): and discriminations of the math operations in-
dicated in written problems (Brown, Shores and Gadberry, 1970). Reports of

these instructional programs follow:
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A Troceduse for the Development :'nd Measurement
of Rudizentery Quantitotive Concrpis]1n Low Functioning
Tr..a+ble Students

Loo Brown, Ta: Bellamy, Eve Gedberry
University of wisconsin and Madison Public Schools

Our society is graduolly shifting from institution~l to community pro-
grams for the training and ianogement of low functioning trainuble students.
This shift in orientation is, no doubt, placing additional demands on many
of our commurity organizitions, but the demands being placed on the students
seem much more stringent, (bviously, the obilities and concepts necessary
for functioning in o community setting greatly exceed those required for in-
stitutional living,

Theoretically, it is the responsibility of the public schools to provide
its students with the skills and concepts necessary for effective functioning
in the community. However. pubiic school programs for low functioning train-
able students have been remariable for their lack of success (Dunn, 1563,

p. 151-155). The students in these programs are therefore placed in extremely
tenuous positions: They are expected to perform in a rather complex social
setting; but one of the majer ogencies responsible for their development, the
public schoois, has been singuiarly ineffective in importing the skills and
concepts necessary f.r survival in such o setting.

It is no longer acceptable for special educators to assume that trainable
level students cannot leirn to read, count, wor:, travel, shop, tell time, etc.
The students are now in the community. We must Tind ways to teach them the
necessary skills and concepts.

The ability to deal with quentities of stimuli is among the most basic
and important concepts nccwvssary for effective community functioning. This
paper is a report of how low functioning trainable students were taught
rudimentary quantitotive concepts.

A concept is defined here as response generalizistion across a stimulus
dimension. That is, if o student is taught to emit a particular response in
tte presence of a particulor stimulus; that stimulus, in effect, gains control
over that response (stimulus contrcl). When dimensions of the stimulus are
varied and the student continues tc respond as he did to the originel stimulus,
the student has generalized across o stimulus dimension or has formed a concept
(Whaley & Malott, 1968).

In this program, students were taught to make differential responses
(pointing to various quantities of pencils, marbles, and blocks) to quantitative
verbal stimuli (directions by the tescher). They were first taught to respond
correctly to directions which involved various quantities of pencils., After
the students learned to respond correctly to directions involving quantities of

1This demonstration was supported in part by NICHD Grant 5 201 HD 03352
to the University of Wisconsin Center on Mental Retardation.
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pencils, they were tested and taught to respond correctly to directions involving
marbles and blecks, resncetively. If the students demomstrated substantial in-
credses in the number o correct quantitative responses made to directions con-
cerning marbles and blocks and or reached criteria in fewer trials, as the verbal
directions were varied, evidence for the formation of a quantitative concept
could be cleimed, That is, the students coul¢ then respond to directions in-
volving quantities regardlcss of the objects to which the quantities rcierred.

Most students communicate knowledge of quantitative information by use of
verbal or printed symbols. Teachers of low functioning trainable students (I1.Q.
below 40) rorely experience such luxuries. The students in this progrom had not
yet learned to print ond were unable to articulate the numbers from one to five
in such 8 way that the sounds could be scored reliably by neutral observers.
Therelore, it w»s necessary to use a mode of communication which required re-
sponses thit were in the hehavioral repertoire of the students, i.e. pointing.

Methcd
Students ($s)

The 4_Ss in the progrem ronged in CA from 18 to 20 (X=19), in IQ from
31 to 39 (X-33), and had becn enrolled in public school or community programs
for trainable level students from 2 to 12 years (X=8.2). Medical reports in-
cluded such diagnoses as Dovns Syndrome, meningitis and mental retardation
associated with unknown prenatal influences. Ss manifested speech difficulties
of such degree that verbally reporting the numbers from 1 thirough §, while at
times were coherent to the teacher, could not be scored reliably by neutral
ohservers.

Moterinls

The instructional moterials devised for the program consisted of a 24" x
36" piece of posterboard to which 15 3" x 6" posterboord cards were attached.
Frem 1 to 5 pencils, marbles or blocks were randomly placed on each of the 1§
cords.

A data sheet w2s constructed that permitted the contiruous recording of
each 3's response to teocher directions. Correct and incorrect responses were
recorded to insure that each S responded to the 1eferred cbject in the direc-
tions. Teaching was shared by o teacher (T) and o teacher oide, and was con-
ductaed around a circular table at cne side of the classroom.

General teaching design

An adaptation of a multiple baseline desi‘n was used to assess the effec-
tiveness of the teaching procedure, (Bner, ‘'ol., & Risley, 1968). Multiple
haseline desipgns are potentially applicable to 2 wide va-iety of instructional
meusurement problems in that they allow for direct quontitative monitoring of
an individual student's progress and for empiric.l evaluation of teaching .
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effoctiveness. 1In this pragrom baseline meast s of responses to three cots
of darections were obtained. After correct re conding to each set of direc-
tions was brought 1 criterion, crrrecet @ - ..ng to a)] three sets of direc-
110ns was measured. Continuous megsuves ¢f ro ,unses to all three sets of
directions wculd have beea tod costly in available inatructional time,

The entire progrom was divided into the following components: A) each §
was given an opportunity to respond to 5 directicns concerning the 5 gyummtities
of pencils (pencil directions) marbles (marhle directions) ond blocka (block
directions) respectively; 8) cach § was taught tu respond correctly to the 5
pencil directions: C) repeat of component A; D) each $ was taught to r-spond
correatly to the 5 marble diroecrions: E) repeat of component A; F) each 3 wns
touzht to respond correctly to the 5 block directions; G) repeat of component
A; H) repeat of conponent A afier one week.

Teaching and measurement proccduves

A baseline, in ony teaching situation, is essentially an inventory of
current functioning on the task of concern, It provides the teacher with a
quintitative record of individual performance at a particular time and serves
as a standard by which subsequent performance may be compared. To insure that
the basclines in this demonstration did, in fact, inventory 3's ability to
diseriminate the “arious quantities, it was first established that each §
could discriminate between the items themselves. Twelve consecutive correct
responses (pointing to the nasmed object) were obtained on a three-choice dis-
crimination task.

Three bas:lines reflecting Ss ability to .>spond differentially to each
of the three sets of directions were obtained in the following manner:

T placed the teaching board in front of Sy ond directed, "Point to the
card that has just (1, 2, 3, 4 or 5) penciis on it." The response was
recorded and the procedure was repeated with Sz, S3, ete. except that

consecutive directions came from different sets and involved different

quantities.

A baseline trial wos completed when each S had rosporded to all 15 dircctions,
No irdication was given that a response was correct oy incorrect during the
baseline trials or in cny of the subsequent testing trizls. Complete nontrol
of this contingency was sometimes difficult, however, since Ss did at times
correct each other.

The following teaching procedure was employed in each of the 3 teaching
components:

A) T placed the teaching board in front of S) and directed, "Point to
the card that has just __ pencils on it." The resporse was recorded

by T.
B) Correct responses were followed immediatcly by such statements as

“Great, Cood, That's right." In addition, T and Ss clapped and
cheered when an S made a correct response,
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C) If the response wes incorrect T soid "o, that is not the card with
—. bencils on it., This is the card with __ pencils on it (T mndeled
the currect respense). T then gard "Foint to the curd with —
pencils on it." II the;currect respense was made, it was followed
witi congritulatory stotements and S was asked tn count aloud the
pencils on the cird. If the correct response was not made, the
modeling procedure was repeated. (At no time was it necessory to
repeat the mocelina procedure more than *wice for a particular §
in a given trial.) T then moved the tvesching board n frout ol §.,
S3, ete. und repeateﬁ the procedure, The same direction was not
given twice in succession,

Results

In a given trial each of the 4 Ss could make from O to 5 correct responses
to one of the 3 sets of 5 directions (pencils, marble, or block directions.)
The 4 S3s combined cculd make from 0 to 20 correct respunses to one of the sets
of directions. Criterion performance for -each teaching phase consisted of
J consecutive trials in which all Ss responded ~orrectly to all 5 directioqs.

A testing period followed the attainment of thy. ¢riterion with each set of
directions. The entire program required 7, .20 min., teaching and measure-
ment trials.

In the baseline period (trials 1 through 4) Ss averaged 8, 7 and 8
correct responses to the pencil, marble and block directions, respertively
(See Figure 1).

During trials § through 45 Ss received instruction designed to teach them
to identify the quantities of pencils to which T referred. As can be discerned
from Figure 1, Ss gradually acquired the ability to idertify the quantity of
pencils reierred to by T; until at trials 41 through 43, each S correctly

- Y

responded to the 5 pencil directions.

In trials 44 and 45 each S responded to all 5 pencil, marble and block .
directions. As can be discerned from Figure 1, Ss maintained perfect responding
to pencil directions, In addition, the number of correct responses made to
marble and block directions is substantially greater than those recorded in
the baseline period. During trials 1 through 4 Ss averaged 8 and 9 correct
responsesS to the marble and block directions respectively. lowever, during
trials 44 and 45 Ss aversged 15 and 16 correct responses to the marble and
block directions r:spectively.

Durirg triols 46 through 54 Ss were taught to correctly respond to the 5
marble directions. Although 39 trials were necessary to teach correct re-
sponding to pencil directiuns, only 9 triasls were necessary to teach correct
resoonding to marble direcctions.

During trials 55 and 56 Ss again responded to all § pencil, marble, and
block directions. The perfect resncidirg o tic pencil and marble directions
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was maintained in trisl S5 but uvne § incorrectly rosponded to a marhle direc-
tion in trial 56. Tbe mumher of correct responses made to the bleck directims
ircreased from an average of 9 in trials 1 through 4 to 15 in trials 44 and 45
to 16 in trials 35 and 50.

During trials 57 through 63 Ss were taught to correctly recpond to the §
block directions. Seven trials were necessary to reach criterion on the block
directions.

In trinals 64 tlrough 70 Ss again responded to the S pencil, marble, and
block directions., While the number of currect responses ranged from 18 to 20,
in trials 68 throurh 70 Ss perform:d perfectly.

After the 1 week retention period, one S made an incorrect response to
a marble card on trial 71 .ut perfect respondirg was regained in trial 72,

Liscussion

There were two indications that the students generalized across stimulus
dimencions I.e., doveloped quantitative concepts. First, during lhe baseline
period corre.t responding to the ~hree sets of directions was minimal. How-
ever, after the students had been vaught to correctly respond to the five
pencil directions, substantial increases in correct responding to the marble
and block directions were observed. Second, as the objects referred to in the
directirns were changed, fewer teaching trials were needed to reach criteria.
That is, while 39 teaching trisls were required to reach criterion on the
pencil dirsctions, only 9 and 7 trsining trials were required to reach criteria
on the marble and block directions respectively (See Figure 2).

The results of this demonstration obviously do not irdicute that the pro-
blem of teaching quantitative concepte to low functicning tr :inable stucents
has been solved, tha% these students now have 2ll the quant. tative concepts
necessory to function effectively in their school énd conmunity environments,
or that the ~rocedures used here shculd be expected to work as effectively
vith all trainabie studeats. The results obtzined here do suggest, however,
+k- j+ is possible tu teach basic quantitative concepts to trainable students.
T. 7.e%, it wes poisible in this demonctration tn teach quantitative concepts
tn siudents whe had failed to acouire these concepts after as many 3 twelve
prévious years in public school programs.

It is theoreticali possible that lower level!o,trainable students may never
be capable of acquiring a behavioral repertoire tﬂgk will 8llow tiem to function
even quasi-independently in their communities. On the other hand, these stu-
dents may be capsble of acquiring cuch ¢ ~=:.-tuire, but the professionul’
responsible for their training muy not, at this time, have an instructional
technology tlot is cuificiently developed to teach them.

In spite of the historical difficulties encountered in attempts to teach

trainahle students relatively comp?.. *asks, the results here 9% v211 o8 those
rezently obtained by others concernes with similor problems are encouraging
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(Gold, 1968; Brown & Perlmutter, 1971). These authors have successfully com-
bin~d direct measurement procedures with the systematic application of ompiri~
catly estublisied lecooing principles such e groduated modeling, contingent
reinforcement and fading to practical instructinnal problems.

Hopefully, the continued systematic application of these as well as other
learning principles to d.{ferent and more complex behaviors will result in a
body of instructional techniques that will have o significant effect on the
longitudiral development of trainable students,
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List of Frigures

Figure 1 - Number of corrent quantitative responses made in A) baseline
B) tecching correct responding to pencils A) baseline
C) teaching correct respending to marbles A) baseline
D) teaching correct responding to blocks A) baseline
E) baseline after 2-week rctentioa period.

Figure 2 - Number of trcining triols necessary to reach critericn responding
to pencil, murble and block directions.
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Teaching Additiva to Young Trainahle Students:
A Sequential Provedure (1)

Lou Brown, Tom Bellar:, Eve Gadberry and Edward Sontag (2)

This paper describes how pringiples of task analysis and applied behavior
analysis were usvd successfully to ‘teach simple addition to four trainable
level retarded students, — (

Task analysis as used here refers to the clear delineation of all be-
haviors involved in a criterion response and the identification nf other
behaviors that appear to be logical prerequisites of the criterl n response.
The criterion response in this teaching program was defined as w iting -the
carrect answer to addition problems involving two numbers totaling ten or
less, It was postulated that the following behaviors (component tasks) were
prerequisites to successful pertformance of the criterion response:

I) Rote C.unting to 10

11} Counting three dimensional objects
III) Counting two dimensional objects

IV) Number ldentification

V) Writing numbers

VI) Pairing numbers with quantities of dots
VII) Drawing quantities of lines

These seven compunent tasks were taught in sequence., The teaching of
each component involved prescribed environmental manipulations based on the
the following empirically established principles of applied behavior analysis:

A) Imitation '

B) Contingent positive reinforcement
C) Discriminative stimulus control
D) Fading

The entire teaching program consisted of three gemeral phases, In the
firat phase responses to the addition problems and to the seven prerequisite
canponents were measured under baseline conditions. In the second phase the
seven components were taught in sec.cuce, and performance on ¢3ich component
was measured, In the third phase correct responses to the addition problems
were measured and tsught.

”

P

lThiﬂ paper was presented at the 1971 State Convention of the Wisconsin
Associetion of Retarded Children, Rhinelander, Wisconsin,

2The investigation was supported in part by funds from the Wisconsin

Alumni Pesearch Foundation and in part by NICHD Grant 5 POl HD 03352-02 to
the University of Wisconsin Center on Mental Retardatiom.
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Methnd

Students (Ss)

— The 4 Ss ranged in age from 9.0 to 11.2 (X-10.5) in 1Q from 382 to 45
(X=38,75) and had been enrnlled in public school programs for trainable
students from 3 to 5 years {X=4,25),

Three Ss had been previously diagnosed as manifesting Down's Syndrome
and records of the remaining S noted diagnoses of '"bilateral aniridia",
childhocd paychozis and "delayed 1.nguage," and contained comments such as
"cannot attend well in a group," "daydreams," 'babbles to herself," "eusily
distracted,"” and "displays temper,"

The entire program was corducted as a part of a regular'y scheduled
public school class activity. While the remaining 5 students in the class
were engaged in similar instruction, the 4 $'s were seated around a table
in one corner of the classroom with a teacher (T).

Materials

ihen each cumponent was being taught, S8 were required tp make discrete
responses to verbal directions and/or instructional materiald. The follow-
ing materials were constructed from items readily available in most classroom
situations,

The three-dimensional cbjects which were counted during Component II
were 10 blue wooden blocks, 1" x 1" x 1",

During Component III, S's counted 1" x 2" strips of blue masking tape,
attached in quantities from 1 to 10 on 10 sheets of 8%" x 11" posterboard,

During Components IV, VI and VII, 10 3" x 5" index cards on which all
numerals from 1 to 10 were printed, were used as instructional materials.

Ten 3" x 5" index cards, on which were drawn all quantities of dots from
1 to 10, were used during Component VI, These cards were randomly attached
to I stxips of posterboard, 29" x 3",

The addition preblems used during this demonstration consisted of all
combinations of two numerals which totaled 10 or l..3. These 25 problems
were printed horizontally on 5 8%" x 54" sheets of white paper, with §
problems per sheet. During the teaching phase, a sixth (demonstration)
problem was added to the top of each sheet,

Individual histograms were constructed it %" x 11" peper and used during
the final phase (teaching zddition). These charts were updated after each
trial and provided an immediate indication of the comparative frequency of
correct addition responses,
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Mimeographed Jata sheets were used during the measurement and teaching
of the camponent tasks, Durinyg each rrial, every S made 10 discrete ve-
spouses, cach of which related to a specific numeral or quantity from 1-10.
Thus, a cumplete record of correct and incorrect responses was maintained on
a duta sheet with ten columns vepresenting these numerals and @ row for each
S. One sheer was used for each tricl,

The frequency of correct group respcises was plotted after each trial
on a polygon,

Teaching the Component Tasks

The simultaneous presentation of baseline and teaching procedures reflects
the author~' belief that baseline assessment is an essential part of any
teaching pracecure, not an imposed experimental manipulation. Thus, baseline
measures of performance on all tasks were taken at the beginning of the pro-
gram, prior to the onset of any of the teaching procedures.

Rote Counting (Component I). Baseline measures of rote counting were
taken in the following manner:

T asked each 3 in turn to "Count to 10." Each numeral voiced in
sequence by an S prior to his first error was recorded by T es
correct, No feedback was given concerning the correctness of any
response,

Identical instructions were given during the teaching ol rote counting.
Each correct counting response was immediately complimented by T, who re-
merked "Good," "Thats right," "Great," ete. Other S's were constuntly
encouraged to applaud or compliment correct responses, Had an error occurred,
T would have modeled the correct response and then repeated her initial
iastruetinn, .

Counting three-dimensional objects (Component I1), Baseline measures
of 8's performance on this task were taken In the following manner:

T placed 10 wooden blocks in front of 2ach § in turn and instructed
him to "Count these blocks." A correct response was recorded for
each numeral which was voiced in sequence at the same time that §
moved one block. Failure to execute either the motor or verbal
part of the task resulted in T scoring an error in the c lumn
corresponding to that numeral and in 8ll remaining columns. T
said "Thank you" after each S completed the task, regardiess of

the correctns .8 of his performance.

+ gave identical instructions during teaching. Aa in Component I, T

made complimenting remarks immediately after each correct response, and en-
couraged other S's to do the same, When an incorrect response occurred, T
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recorded the performance and then instructed S ta 'Start over, and move onu
block for each number you suy." Verbal instructions of this naturc were
sutticient in every cuse to produce the correct response.

Counting two-dimensional objects (Component IIl). Baseline measures of
performance on this task were taken in the following manner:

T placed one of the 10 cards (on which all quantities from 1 to 10
dots were displayed) in front of an S and instructed him to "Count
the dots on this card." S's response was recnrded as correct if
appropriate numerals were voiced in sequence as S touched each dot
on the card. T said "Thank you" regardless of the correctness of
the response, and then presented a card with a different quantity
of dnts to the next S, The procedure was continued until each S
had responded to all 10 cards,

The same procedures were followed in teaching, except that compliments
immediately fol owed each correct response. When an incorrect response
occurred, T recorded the error and then instructed S to "Start over, and
touch one dot for each number you say.," If the correct response occurred,
T made complimentary remarks but added "You should have done that the first
time." On the two occasions when these instructions did not result in the
correct response, T physically guided § through the motor movements (point-
ing to each dot) while § voiced the appropriate numerals, The initial in-

struction was then repeated. This procedure consistently occasioned the
correct response,

Number jidentificetion (Component IV), Hase'lne measures of performance
on this task were taken in the following manner.

T placed 1 of the 10 index cards (on which all numerals from 1 to 10
were printed) in front of an S and asked 'What number is this?" The
response was recorded and T said "Thank you" whether or not the re-
sponse was correct. A different numeral was th~n presented to the
next S, so that neither the same nor consecutiv. numerals were used
in two consecutive presentaticis. The procedure was continued uatil
each student had responded to all 10 numeral cards.

The same procedures were followed during teaching except that compli-
ments were given immediately after each correct resporse. When an incorrect
response occurred, T said, "™No, this number is a (3). What is this number?"
The correct response consistently followed thit mcdeling procedure and was

complimented by such remarks as "That's good. Try to get it on the first
try from now on."

Writing numbers (Component V). Baseline measures of this task were
taken in the fellowing manner:
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T instructed § to 'Write number (4)." The response was recorded
with no indication of correctness, «nd the next § was asked Lo
write a different numeral. The procedure was continued until
earh § had respondec 1. . direction to write all 10 numerals.

The same procedures used in teaching were followed except that,
compliments frua T and the other Ss immediately followed cach correct
response. When an incorrect response was recorded, T first said "No, that
is not a (4). Try again.," If the correct response was still not emitted,
T modeled tne response, i.e., wrote "4" on a sheet of paper, the numeral
was shown to S, and then removed from view, after whic! the initial in-
struction ("Write number 4.") was repeated. This procedure consistently
resulted in the correct response,

Pairing numerals with quantities of dots (Component VI), Baseline
measures of this task were taken in the following manner:

Two strips of posterboard, to which 10 index cards with all quan-
tities ~f dots from 1 to 10 were attached, were placed in front of
an $. T then showed S an index card on which & numeral was printed
and asked him to "Count the dots on each card until you find the one
that has this many dots on it." $'s response was recorded, and the
remaining 9 numerals were presented in random order with the same
instruction. The procedure was repeated with each S.

The same procedures were used during teaching except that compliments
followed each correct resporse, When an incorrect response was recorded,
T asked S to count the dots on the card he had indicated. When S reported
the total, T asked if the total corresponded to the numeral presented. The
initial instruction was then repeated: "Count the dots on each card until
you find the one that has this many dots on it." This procedure was, on
some occasions, repeated more than once. When the correct response occurred,
S was complimented and asked to "see if you can find it on the first try from
now on.,"

Drawing Quantities of lines (Component VII). Baseline measures on this
task were tagen in the following manner:

T placed an index card, on which a numeral was printed, in front of
S and asked him to "Draw this many lines." The response was re-
corded, and a different numeral was presented to the next S. The
procedure continued until each S had responded to all 10 cards.

The same procedures were used during teaching, except that compliments
immediately followed each correct response. When an incorrect responsSe wWas
recorded, T first asked S to count the lines he had drawn, and then repeated
her initial instruction: '"Draw this many lines." This was repeated until
the cnrrect response occurred (never more than three times), and complimeits,
together with a request to do it the first time from now on, followed the
correct response,
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Teaching Addition. Baseline measures of addition performance were taken
in Lthe folluwing manuer:

T gave 5 on» of the 5 sheets of addition problems and instructed
him to, 'Work these problems." As soon as § finished this sheet,
another was given without feedback, until each $ had completed
all S5 problem sheets,

The same procedures were used to teach addition with two exceptions.
First, the consequences of each response were determined by the accuracy of
that response, 3econd, a sixth probleas (demonstration problem) was added to
the top of each sheet., T provided verbal) instructions as needed by $s to
perform the demonstration problem prior to his beginning work on each sheet.

At the beginning of the first teaching trial, T demonstreted the bohaviors
involved in completing an addition problem by drawing the correct number of
lines under both numbers, counting the lines aloud and writing the total. Each
S was then individually given a problem sheet, and the following verbal direc-
tions, together wirh modeling, priming, and praise were used to insure correct
responding to the demonstration problem:

(1) what number is this (pointing to the first numeral)?

(2) Draw that many lines under the number.

(3) What number is this (pointing to the second numeral)?

(4) Draw that many lines.

(S) Count all the lines.

\6) How many are there?

(7) Write that number here (pointing to space provided for the answer
to the addition problem).

As soon as each 8 responded correctly to these directions T systemati-
cally faded them until Ss were instructed only to 'Work this problem.”

After S complaeted the demonstfation problem on each sheet he individually
completed the remaining 5 problems without essistance, directions, or feed-
back from T. When S -ompleted « problem sheet, he brought it to T, who
graded it (placing Tarte red checks by correct problems) in $s presence, and
who provided praise and compliments for problems answered correctly. In
addition, a histogram, showing the number of correct responses across trials,
was posted on the classroum wall and was maintained by T on a daily basis.

ngults

During any testing or teaching trial each S could make from O to 10
correct responses to the component tasks and from 0 to 25 correct responses
to the 25 additioa problems. Thus, the four Ss could make a total of 40
correct rzsponses to the 7 component tasks or a total of 100 correct addition
responses during each trial. Criterion performance for each component task
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was defined as two consecutive trials in which 40 correct responses were made,
Criterion perfurmance for addition was defined as three consecutive trials in
which 100 correct responses were made,

During the baseline period (Trials 1 and 2, Figure I-A and Figure II-A)
Ss averaged: 40, 38,5, 39,5, 59, 36, 28, and 17.5 correct responses to
conponents I through VII respectively and 0.5 correct responses to the 25
addition problems.

During trials 3 and 4 (Figure 1-B) Ss attained criterion perfarmance
on rote counting (Component I).

Counting three dimensional objects (Component II) was taught during trials
5 through 13, As can be discerned from Figure I-C, performance was close to
criterion but nevertheless variable until trials 12 and 13.

Counting two dimensional objects (Component III) was taught during trionls
14 through 20, As can be discerned from Figure I-D, performance was close to
criterion but nevertheless variable until trisls 19 and 20.

Number identification {Component IV} was taught during trials 21.thr?ugh
27. As can be discerned from Figure I-E, performance was close to criterion
but nevertheless variable until trials 26 and 27.

Writing numbers (Component V) was taught during trials 28 through 34.
As can be discerned from Figure I-F, performance was close to criterion but
nevertheless variable until trials 33 and 34,

Pairing numerals with quantities of dots ! Component VI) was taught during
trials 35 through 38. The number of correct responses increased from 31 in
trial 35 to 40 in trials 37 ard 38 (Figure I-G).

Drawing quantities of lines (Component VI1) was taught dur%ng trislse 39
through 47. The number of correct responses increesed from 36 in trial 39
to 40 in trials 46 and 47 (Figure I-H).

Addition was taught during trials 48 to 89. The number of correct
addition responses gradually increased from 5 and 4 in trials 48 and 49 to
100 in trials 87, 88 and 89 (Figure I-I).

Discussion
A sequential procedure utilizing principles of task analysis and applied

behavior analysis was used to teach four trainable level retarded students to
add any two numbers totaling ten or less.
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While the success of the program was obvicus, the measurement design
does not allow for the delineation of the specific factors responsible for
the success. In addition, the rather gradual acquisition of correct addi-
tion responses (tusks 48-x9) strongly suggests that the procedures utilized
might be improved. Because of these two apparent weaknesses programmatic
replications which includes more precise measurement and a more detailed task
analysis seems mandatory. Such a replication has been designed and is in
progress .(1)

(l)The replication referred to abuve has been completed and is reported as:
A Sequential Prncedure for Teaching Addition Skills to Trainable Retarded
Students, Bella.,, T. and Brown, L,, 1971.
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Figure 1

Number of cnrrect responses to instructional materials during A) Base-
line; B) Component I; C) Component II; D) Component II1; E) Component IV;
F) Component V; G) Component VI; and H) Component VII.

Figure II

Number of correct responaea to addition problems during A) Baseline and
1) Teaching addition,
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A SCQUUNTTAL PROCEDURE FOR TEACHING ADDITION
SKILIS TO TRAINABLE RETARDED STUDENTS

Toum Bellamy and Lou Brown

University of Wisconsin »nd Madison Public Schoolsl

Severnl acknowledged educational leaders hove assumed thot troinable
students are incapuble of ccquiring functionnl ccademic skills (Kirk, 1957;
Dunn, 1963; Guldberg & Rooke, '967). In fact, the development of self-care
skills ond social beh.viors has Leen emphasized tu the exclusion of academic
content in trainable clisses (Goldberg & Rooke, 1907). Investigations of' the
effects of existing schuol programs support this position. Studies reviocwed
by Dunn (1963), Kirk (1964) and McCarthy ind Scheerenberger (1966) failed to
establish that public school placement for tra’ able students focilitates
either acodemic achievement or social idjustment,

The experimental analysis of vehavior (8" ner, 1953, 1969) provides an
empiricsl and conceptual framework for a more optimistic approach to the edu-
cation of traineble students. By focusing on principles relaoting a student's
actions to events in his environment (Holland & Skinner, 1961), this conceptuzl
framework implins that inferring the capabilities of truinable students fxom
progress in existing prcgrams may be less productive than developing teaching
progroms in which these students do, in fact, learn (Lindsley, 1964; Bijou,
1968, Gardner, 1v71).

Techniques associated with the analysis of be'ovior (Skinner, 1968; Baer,
Wolf & Risley, 1968) onlv are beginning to be applied to teach complex behavioxs
to trainable students, but available demunstrational evidence is highly en-
couraging. Instruction~l techniques bascd on experimentially vstablished learn-
ing principles have been used successtully with trninable students to develop a
variety of behaviors associated with vocational end academic achievement
(Birnbrauer & lLawler, 1964; Huddle, 1967; Crosson, 1969; Llent & Childress, 1970;
Brown, Hermanson, Klemn=, Haubrich & Ora, 1970; Brouwn & Perlmutter, 1971;
Screven, Straka & LaFond, 1971).

Reports by Colemon (1970) ond Brown, Bellamy and Gadberry (1971) are of
particular relevance to the demonstrition described here. In the Coleman
study reinforcement procedures were us~d to incrense the counting agbilities of
a single troinable student. The studert, who could rote count to 15 at the
outset of the progrom, graduslly acquired the ebility te assign numerals to
fifteen objects, so that finally he could hand the experimenter the numer of
objects requested. A similar skill was taught .y Brown, Bellomy and Gadberrxy,

1his demonstration was supptited in part by funds from the Wisconsin Alumni
Research Foundation and in part by NICHD Grant § POl HD 03352-02 to the Univer~
sity of Wisconsin Center on Mental Retardation. Appreciation is expressed to
Dr. Ed Sontag, Director of Special Education, Madison Public Schools, for his
adninistrative support.
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who used o group instruction procedure invelving modeling and positive rein-
forcement in a classroom sevting to teach trainable students to indicate
correctly various quintities of different objects.

Presented here is a group instruction procedure which extends the teach-
ing methods involved in the above studies to the classroom development of more
complex behaviors associated with longitudinal acodemic objectives. Basic to
this procedure ore: the definition of behavioral objectives; the specification
of entering behaviors; the construction of » sequence of jintermediate behaviors;
the systematic manipulotion of the environment; and the application of mensure-
ment and evceluation procedures (Gardner, 1971; Horing, 1968).

The definition of behavioral objectives. As a result of this program,
four troinable students were expected to write the correct answer to two-
number addition problems totalling ten or less, without prompts, cues or
verbal instructions from the teacher.

The specification of entering behaviors. Quantitative measures of re-
sponses to 2 variety of instructional materials, obtained prior to the outset
of instruction (baseline assessment) served as on inventory of the students'’
entering behaviors.

The construction of a sequence of intermediate behaviors. The discrepancy
between empirical measures of existing behaviors end the specified behavioral
objectives was bridged by a sequence of instruc+ional tasks, identitied through
én analysis of the prerequisite and component hchaviors involved in the terminal
performance. The instructional progrom iz - ™.pised of the following sequence
of tasks: Labeling printed numerals (Tes": I); writing numerals from verbaol
cues (Task IT); Counting quantities of lines and reporting the total verbally
(Task III); Drawing quantities of lines corresponding to printed numerals (Task
IV); Counting quantities of lines and writing the total (Task V); Two pre-
oddition exercises (Tasks VI and VII); and Addition (Task VIII).

The systematic menipulation of the enviromment. Teaching each task in-
volved the employment of prescribed environmental monipulations contingent on
the accuracy of a student's response to defined instructional materials, These
manipulations were based on experimentally estoblished principles relating be-
havior occurence to contingert positive reinforcement, modeling, chaining, and
the establishment of discriminative stimulus control (Whaley & Malott, 1968:
Bandura, 1969).

The epplication of measurement snd evaluation procedures. During each
teaching trial the number of correct responses to the task under instruction
was measured and recorded. Some evidence of the effectiveness of the teaching
procedures was provided by the attainment of predefined performance criteria
on successive tasks,
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METHOD

Students and Setting

The four students (Ss) ronged in age from 13-0 t0*20-4 (X=17-6), in IQ
(Stonford-Binet) from 35 to 40 (X-38.3) and had been enrclled in public school
and community special education clesses from 2 to 1l years (X=5.5). All 4 are
currently enrolled in a departmentalized public school program for trainable
students und are assigned to the lowest-functioning class.

Reports of recent medical and psychological examinations indicate dinghuses
of 'meninmo-encepholitis,” "trainable mental retardation," "severe learning
disability,"” "psychotic," 'reactive emotional disturbonce," "psychotic with a
symbiotic type of dis wder,”" and "minimal brain injury with possible psychiatric
complications." In addition, 2 recent opthamologist's report indicated that one
S hod "corrected visual acuity estimoted at 20/200 for each eye."

Reports from teachers and psychologists during the last two school years
contained such comments as: "has difficulty diseriminoting letters;" "seldom
coordinates eye-hand activities;" "cannot print numbers from one thru ten;"

"his visual hindicap holds him back from progress in many areas;" 'reldom
recognizes likenesses and differences in shapes, size, and color;" "eye-hand
coordination #nd visual perception appear to be very poor;" "seldom speaks in
sentences;" "seldom interocts wiilingly with teacher and other children in the
classroam; " "fiustrations are motters that he cannot cope with;" "has difficulty
sitting still;" "scldom ccoperative in work;" "never approaches others for co-
operative play;" "seems unaware of others;" "shows no enjoyment or displeasure;
"has no self-confidence;" "extreme negativiocm;'' and 'spends 90 percent of his
time while in school in stereotyped activities."”

The entire teaching program was conductud as & regularly scheduled public
school 2etivity. The teacher (T) and 4 Ss were seated around a table on one
side of the classroom while a similar group of students was engaged in other
number activities with 2 teacher aide.

Materials

Materials used, in addition to paper and pencils, included: ten 3" X 5"
index cords (Numeral Cards), on which all numerals from 1 to 10 were printed
(Task I); ten index cards (Muantity Cards) on which 1" lines were drawn in all
quantities {rom 1 to 10 (Task III); mimeographed slips of 2" X 4" paper (Numexal
Slips) on each of which a number from 1 to 10 appeared in the top center (Task
IV); mimeographed slips of 2" X 4" paper (Ouantity Slips) on each of which was
printed a quantity of vertical lines from 1 to 10, at the right of which wos
onz horizontal line on which Ss were to write the total number of lines (Task
V); mimeographed slips of 2" X 8" paper on which appeared horizontally printed
addition problems, including all combinations (25) of two numerals totalling
ten or less, with correct quantities of lines drawn under both numerals (Task
V1); mimeographed slips of 2" X 8" paper, »n each of which eppeared an addition
problem as in Task VI, except that lines were drawn under only the first numeral
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in cach preblem (Task V11): mimengruphed siips of 2" X 8" paper on yhich the
25 orithmetic problems were printed without lines (Task VIII). Addition i
problems used in Tasks VI, VII and VIII were randomly divided into sets of

10, so that al) 25 problems appeaced in ihe first three sets and in each three
consecutive sets thercofter. The instructional maturiols used in the progrom
are illustrated helow. (Insert picture of materials about here.)

-

Edibles, including a variety of cerca‘: . u cendies, were used in the
teaching procedures., Mimeograpi... data shee*s - are used during both the
measurement and the teaching of Tasks I through V. During every trial each S
made 10 discrete responses, each of which related to gpecific numersl or
quantity from 1 to 10. Thus a complete record of correcet and incorrect re-
sponses in erch trial was maintoined on o data sheet with 10 columns and 4 rows.
A freouency polygon showing correct responses across trials was maintained by
T on . doily besis.

Teaching Procedure

Beseline, At tbe outset of the program, baseline measures . £ performance
were tchken on Tasks I th-ough V and on Addition (Task VII1). Si1 :e the pre-
sentition of the initial instructional material for each task wes constant
under baseline and teaching conditions, the procedures followew n obtaining
baseline measurcs are presented along with the teaching procedures. During the
bas~line period all Ss responded perfectly to tasks requiring labeling numerals
from 1-10 in sequence (i.e., counting on a number line) ond rote counting. No
teaching procedures wcre employed for these tasks.

Labeling printed numerals (Task 1). The following prucedures were used to
obtoin baseline mecsurce:

T placed 1 of the 10 Numeral Cards in front of S ond asked,
'What numeral is this?" The response was recorded without indi-
cating to S whether the response was correct, A different numeral
was then presented to the next S, so that ::.ither the sam2 nor
consecutive numerals were used in 2 consecurive presentations. The
procedure was continued until each € s+ ~usponded to all 10 Numeral
Cards.

The procedures used to measure baseline performance were also ueed to teach this
task, except that the consequences of each response werc determined by the
accuracy of that response, Immediately after a numeral was labeled correctly,

T made complimentary remarks such as, "Good Job,™" "That's right," "Great," etc.,
and encouraged other Ss to praise or applaud the correct response. In addition,
8n edible was given to S. When an incorrect response occurred, T recorded the
error and modelea the correct response, 'This is a (3)." The initial instruction
was presented again: 'What is this numeral?" One repetition of the modeling
procedure was sufficient to produce the correct response on the few occasions
that T's first model did not suffice. Praise and applause were given when the
correct response occuriwd, but edibles were provided only when $ responded correctly
to the init al presentation of the Numeral Card.
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were used ¢0 obtain hasoaline measures:

Wrting numerals frum verbal cues (Task 11). The following procedures

T instructed § to, 'Write the numerol (4)." Recognizable
numeral s were recorded as correct. hut fee back wus not provided,
The next S was tien .sked to write a different numeral, and the
procedure was continu~d until each S had responded to directions
to write all 10 nunerals.

The procedures used to measure boseline performance were also used to teach this
task, except that the consequences of cach response were determined by the
accuracy of that response. Correct responses were followed with edibles,
praise and appliuse from T and the other Ss. When an incorrect response was
recorded, T first said, "No, that is not a (4). Try again." If the correct
response was still not emitted, T modeled the response, i.e., wrote "4" on a
sheet of paper so that S could observa Lot .'s writing and the written
nuneral, and then repeoted the initial direrti-.a: 'Write the numeral (4)".

On the occasions that the desired response still was not emitted, T repeated
the instructicn and then guided $'s hand as necessary for him to write the
numeral. As soon as the correct response occurred, S was praised and applauded,
but edibles were not given.

Counting quantities of lines and reporting the total verbally (Task III).
The following procecures were used to obtain baseline measures:

T placed 1 of the 10 Quantity Cards in front of § and said,
"Count theze lines and tell me how many there »re." A correct
response was recorced when S pointed to one line for each numeral
voiced in sequence, Aand wher he either repeated the last numernl
(the correct quuntity) or responded correctly when T repeated his
question, "How many are there?” S was given no indication of the
accuracy of his response. The next S wes then given a different
Quantity Card, and the procedure was continued until each § had
responded to all 10 Quentity Cards.

The procedures used to measure baseline performance were 3lso used to teach this
task, with two exceptions. First, the consequences of each response were
determined by the accuracy of that response. Second, T faded (i.e., grodually
removed) his verbal instruction during the first teaching trial, so that Ss
responded in subsequent trials to the presentation of the Quantity Cards without
verbal cues or instructions. Correct responses were followed immediately by
edibles, prnise and applause. When an incorrect response occurred, T first in-
structed S to, '"Try agoin. Count these lines »nd tell me how many there are."
If the ensuing response was incorrect, T m.-:l2d the desired behaviors and then
repeated his instruction, If the correst rocpoanse still did not occur, T
physically guided S°'s hand as S pointed to each line in turn end voiced the
appropriate numeral. Praise ond applause followed the correct response, but
edibles were given only when S responded correctly to the initial presentation
of the Quantity Card.
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Drawing quantities of lines courzesponding to printed numerals (Task 1V).

S~ o o —

The tolloving procedares wore used tu obtain baseline measinces:

T placed a mimeogruphed Numeral Slip in front of § und said,
"Draw the right number of lines under the numeroal.”" No indieca-
tion was given Sewhother his respunse wos correct, and another
Numeral Slip, un ~hich o different numeral ucppeared, was given to
the next §. The procedure was contiiuved until each $ had respond-
ed to 10 Numeral S1lins cn which all numerals from 1 through 10
appeared.

The procedures used to measure baseline perform.nce were also used to teach this
tosk, with two exceptions. First. the co. ,Lzices of cach response were
determined by the accuracy of that response. 3.cond, T faded his verbal in-
structions during the first teaching trial, so that in subsequent trials Ss
responded to the Numeral Slips without verbal cues or instructions. Edibles.
praise and applause followed immedictely when S drew the correct number of lines.
When an incorrect response occurred, T said, '"No, that is not the right number

of lines. How muny lines were you supposed to draw?” When § correctly labeled
the numeral on the slip, T gove § a duplicate slip and osked him to, "Try again.
Drow the right number of lines under the numeral." If the correct response did
not occur, T then modeled the response, (i.e., drew the appropriate number of
lines), gave S another duplicate slip, and repeated his instruction. If the
correct response still did not occur, § was physically guided as necessary to
perform tiie required behaviors., S received praise and applause when he emitted
the correct response.

Counting quantities of lines and writing the total (Task V). The following
procedures were used to obtain baseline measures:

T placed & Quantity Slip in front of § and said, "Count these
lines (pointing tu the vertical lines) and write the total here
(pointing to the horizontal line)." T recorded o response as
correct if 5 wrote the correct numeral. Without indicating
whether the response was correct, T gave a dif{erent Quantity
S1ip to the next S, #nd repeated his instruction. T continued
in this manner until each § had responded to 19 Quantity Slips
on which all quantities of lines from 1 tbvough 10 appeared.

The procedures used to measure baseline perform:nce were also used to teach
this task, except thot the consen-onces of e.ch response were determined by
the cccurzcy of that response. In adilition, 1 raded his verbal instruction
during the first teaching triel, so that §s responded in subsequent trials to
the Quantity Slips without verbal cues or instructions. Praise, edibles and
applause fullowed immedidtely when § wrote the correct numeral in the space
provided. When an incorrect response occured S was given a duplicate Quantity
Slip and asked to, "Try again. Count these lines (pointing to the vertical
lines) and write the total here (pointing to the horizontal line)." If the
ccrrect response 2.0 rot then occuc, T modeled the behaviors involved and then
roveated his instrnction. As before, if the correct response still did not
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occur T provided physicol guidonce as needed for § to perfarm the behaviors
involved. DPraise and applruse were provided wh'n the correct response vccured.

~ First pre-cddition exercise (Task VI). No mensures of Ss' performance on
this tosk werc obtaired privr to the outsct of the program; however, the first
w™iol in this task was conducted under testing conditions:

T placed a mimcographed 8lip of paner, on which appeared on addi-
tion problem with correct quintities of lines - /n under both numerals,
in front of S and asked him to, "Count all the lines (pointing to the
lines under both numerals) and write the total aere (pointing to the
horizoutal line provided for the answer to the addition problem).”

The problem was removed from view with no indication of accuracy; a
different problem was given to the next S, and rhe instruction was
repeated. The procedure was continued until each § had responded to
all 10 pruvblems in the set.

The procedures used to obtain these measures were also used to teach this task,
except that the consequences of each response were determined by the accuracy
of that response, In acddition, T faded his verbal directions during the first
teaching tria), so that in subsequent trials Ss responded to the problems
presented withont verbnal cues or instructions. Edibles, praise and applause
immediotely followed each correct response. When aa incorroct response ocCurrec,
S was given o duplicate slip ond asked to, "Try again. Count all these lines
Tpointing to the lines under both numexdls) and write the to%tal here (pointing
to the horizontal line pruvided for the answer to the addition problem)." If
the correct response did not then occur, T modeled the hehaviors involved and
then repeated his instruction. The desired resnonse consistently followed

this procedure. Praise and applause followed t.ie correct response.

Second pre-addition exercise (Task VIL). Vo measures of Ss' performance
on this task were obtained prior to the outset of the program; however, the
first trial in this task wes conducted under testing conditions:

T rlaced & mimeographed slip of paper, on which appeared an addi~
tion problem with the correct cuantity of lines drawn under only the
first numeral, in front of § and instructed him to, "Draw the right
nurber of lines under this numeral (pointing to the second numeral);
then count all the lines, and write the total." S's response was
scored as correct if he wrote the appropriote numeral. After S had
respoaded, the problem was removed from view with no indication of
sccuwracy; @ different problem was given to the next S, and the in-
struction was repeated. This procedure was continued until each §
had responded to 211 10 problems in the set,

The procedures used to obtain these measures were also used to teach this task,
except thut the consequences of # response were deterrmined Ly the accuracy of
that response. T fadud his verbal instruction during the first teaching trial
so thot in subsequent trials Ss responded to the problems without verbal cues
or instructions. Edibles, praise and opplouse followed immediutely when S
wrote tlhe correct numeral in the space provided. When an incorrect response
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occurred, T gave § a duplicate problem ond instructed him to, "Try ogain. Draw
this many lines (peinting to the second numeral); then enunt all the lines and
write the total." If the correct response still did not occur, T's moteling
of the behaviors involved was sufficient to produce the correct response.
Praise and applause followed the correct response.

Addition (Task VIII). Boseline measures of Ss' performance on addition
were taken prior to teaching of any tosk. The tollowing procedures were used:

T gave § a mimeographed slip of paper, on which on addition
problem was printed, and instructed him to, "Draw the right number
of lines under both numerais, then count all the lines und write
the total." A regponse was scored correct when S wrote th- appro-
priote numeral; no indication of accuracy was given. T then gave
a different problem to the next § and repeated his instruction.
The prucedure wos continued until each S had responded to all ten
prablems in the set,

The procedures used to obtain buseline measures were also used to teach addi-
tion, except thot the consequences of a response were determined by the accuracy
of that response. As before, T's instruction was {aded during the first teach-
ing trial so that Ss responded in subsequent tr'0ls to the problems without
verbal cues or instructions. Edibles, praise oand applause immediately followed
each correct response. When the Initial r.o;case was incorrect, T gave S o
duplicate problem and instructed him to, "Try cgain. Draw the right number of
lines under both numerals, ihen court all the lines, and write the total."
Verbal instructions were sufficient in every case to produce the correct re-
sponse, Praise and applause were given when the correct response occurred.

ggsults

The entire program required 268 trials ard 130 hours of instructional time.
Each of the four Ss made 10 discrete resp.nses to instructional materials during
each trial. The number of correct respcn.es during a trial thus could range
from 0 to 40, Criterion performance for each task was defined as 4 consecutive
trials in which 40 correct iesponses were made. The attoinment of this cri-
terion with each task wes followed by the introduction of the next task in the
sequence. The initial trials of each teaching phase (Test Trials) were con-
dicted under baseline conditions.

During the baseline period (Trials 1-2) Ss averoged: 31 correct responses
to Task I; 21 correct responses to Task II; 35 correct responses to Task III;
21 correct responses to Task IV; B correct responses to Tosk V; and O correct
responses to Task VIII. No basecline measures of performance on the two pre-
addition exercises (Tusks VI & VII) were taken (Figure I-A)

Labeling printed numerals (Tosk 1) was taught during Triale 3-69, The

number of correct responscs increasec from 33 in Trial 3 to 40 in Trials 06-
69 (Figure I-B).
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Writing numerals {rum verbol cues (Task II) was taught during Trials 70-
148, The numher of corrsct responses averaged 21 in Trials 1-2 (Baseline) and
5.3 in Trials 70-70 (Test Trials), and increosed to 40 in Trinls 145-148
(Figure I-C).

Counting quantities of lines and reporting the total verbally (Tack I1I)
was tanght during Trinls 149-149. The number of correct iesponses overaged 35
in Trials -2 (Boseline) and 35,3 in Triols 149-151 (Test Trials), ond increased
to 40 in Triols 166-169 (¥igure I-D).

Drawing quantities of lines corrcspondi=~ (¢ printed pumerals (Task 1V}
was tougly during Triols 170-191. The nuwuer of correct responses averaged
21 in Triols 1-2 (Bas-line) end 24,6 in Trials 170-172 (Test Tricels), and in-
creosed to 40 in Triols 188-191 (Figure I-E).

Counting quantities of lines and writing the totol (Task V) was teught
during Tri~ls 192-208. The number of correct responses averaged 8 during
Trials 1-2 (Baseline) and 32.6 in Trials 192-194 (Test Trials) and increased
to 40 in Trials 205-208 (Figure I-F).

The first pre-addition exercise (Task VI) was taugit during Trials 209-
220, The number of correct responses increased from 15 in the initial Test
Trial (Trial 209) to 40 in Trials 217-220 (Figure I-G).

The second pre-addition exercise (Task VII) was taught during Trials 221-
245, The nuzdber of correct responses increased frem 5 in the initial Test
Trial (Trial 221) to 40 in Trials 242-245 (Figure I-H).

Addition (vask VII1) was taught during Trials 246-268. The number of
correct responses averagzd 0 in Trials 1-2 (Baseline) and 23 in Trial 246
(Test Trial) and incrcased to 40 in Trials 265-268. During the final 14 trials
Ss never made fewer than 38 correct responses. It should 2lso be noted that
ore $ performed perfectly in every addition trial (Figure I-I).

Discussion

An instructional procedure, emphasizing thLc definition of behavioral ob-
Jeccives, the specification of entering beh: .:ss, the construction of @
sequence of intermedi~te behavic.s, the systematic manipulation of the environ-
ment, and the application of measurement and evaluation procedures, was used
successfully to teach four trainable students to perform simple addition prob-
lems correctly and consistently.

Basic to the teaching procedure was the arrergement of classroom events
so that the presentotion o defined instructional materials was the only dis-
criminative stimulus for o student's initial response., If this response was
incorrect, an established sequence cof contingencies was employed to give the
least help necessary for the correct yasponse to occur and be reinforced. This
approach is consistent with Skiuncr's -nslysis that, "A distinction must be
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made between two kinds of help. The teacher helps the student respond on @
given occasion, and he helps him so that he will respond un similar occasions
in the future. He must often give him the first kind of help, but he is
teaching only when he gives him the second. Unfortunotely, tte two are in-
compatible." (Skinner, 1968, p. 216)

The use of edibles does not deny the effectiveness of contingent teacher
attention and the reinforcing volue of many ncturally occurring classroom
events. Rather, it reflects an effort to stren~then the teacher's verbal
control over the students' behavior by svstematirally priring his complimentary
comments with the presentation of an edible (™I ou, Birnbroauer, Kidder ond
Tague, 1966).

The cfficocy of individually paced instructional progroms which minimize
the possibility of failure has received considerioble attention in recent
literature (e.g., Skinner, 1Y68)., The applicution of this approach in mony
public school classrooms is impeded, for ex-mple, by expensive or unavailmble
instructionsl moteriols, insufficient personnel, inadequate equipment, and
untoward classroom arrangements. Some evidence is available, however, that
group instruction procedures may be more effective than individual instruction
under some conditinsns (Brcwn, Hermanson, Klemme, Haubrich & Ora, 1970). The
group instruction procedure reported here was effective in developing the
desired arithmetic skills., In addition, anecdotal reports suggest that the
procedure stimulated appropriute responses to moderate failure, That is, the
teacher's reports indicate that failure to obtain reinforrement appeared to
serve as o cue for behaviors associoted with ottending to the reinforced
responses of other studunts. If trainable students are indeed expected to
function in the community where they likely will enccunter sone failure, pro-
cedures such as this, which seem to teach appropriate responeces to failure,
appear significont (McGee, 1970).

No attempt was made to teach "number sense" nr a "concept of addition."
Rather, some of the behaviors from which these constructs are often inferred
were taught directly. Certainly, a variety of other behaviors are frequently
associated with addition abilities. These include, for example, accurate per-
formance on more complex computations, the application of addition skills %o
problems involving measurement, money, and timr telling, and the eliminetion
of lines drawn by the students. The success ¢f this demonstration sugsests,
however, that the behaviors involved in th:oz > n.re complex skills may be
tought directly, just os the belk: .iors involved in simple addition were taught
here,

The correlational dota chtained in this demonstration does not provide tre
precise procedural evoluation that could have resulted from more stringent
experimental manipulations. Evidence suggesting replicability is available,
however, in a successful application of similor procedures to teach simple
adcition to younger trainable students (Brown, Bellamy, Gadberry, and Sontag,
1971).
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Optimiem ie warranted. Instructional procedures are being identificd
which do result in the acquisition of 8cademic skills by trainoble students.
The success of these prucedures indicutes that concentration on self-care
and social behsviors to the exclusion of academic content is incredsingly
less tenoble in troinable programs. Of current concern must be the use of
validoted procedures to teach basic academic skills as early as possible in
8 trainable student's education. In this way longitudinal academic objectives
based on empirical success may replace objectives based an intecllectual impair-
ments inferred from failure.
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F1GURE 1
Nimher of corrcet responfes Lo instructional roterials during: A) Baselino;

B) Task I; C) Tusk II; D) Tesk 11I; L) Task 1V; F) Teskh V; ¢) Task VI;
M) Task VII; I) Task VIII,
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ABSTRACT

A stimulus-fading procedure was used to tcach three emotionally
disturbed educable retarded students to discriminate appropriate
nathematical operations. Initially the students knew how tut not
when to add or subtract. A series of stimuli (teacher instructions)
and correlated responses culuinating in the performance of the criterion
response (correct discrimination) was arranged. When the students
could perform the criterion response the verbal instructions were
systematically faded. Results indicate that the procedure was effective
in that the students learned to discriminate acdition and subtraction

word problems.



Use of a Stimulus-Fading Procedure
to Teach Retarded-Emotionally Disturbed Students

to Discriminate Mathematical Operations1

Lou Brown, Richard E. Shores, and Eve Pearce Gadberry

University of Wisconsin and Madison Public Schools

Historically, the rather tenuous empirical justification for special
education classes for educable mentally retarded (EMR) students has
resulted in the extension that perhaps many of these students are not
capable of acquiring complex academic skills. Quite often this extension
has led to the exclusion of complex academic skills from the content
covered in classrooms. An alternate extension, however, is that the
general lack of empirical success is a function of a deficient instruc-
tional technology and that, given adequate techniques to alleviate specific
learning problems, a teacher could easily demonstrate, empirically, the
success of her special class. In our view, the validity of l.e extension
that educational success is a function of teaching technology requires
that we make concentrated efforts to improve the instructional competence
of special class teachers by demonstrations c¢€ improvements in instruc-

tional technology.

One major source ©Of this vital instructional technology is the

lThis demonstration was supported in part by NICHD Grant 5 POl
HD 03352 to the University of Wisconsin Center on Mental Retardation
and by the State of Wisconsin, Title VI-A, ESEA, Project #00030 in
cooperation with the Madison Public Schools.
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psychology learning laboratory. In recent years, it has been repcatcdly
demonstrated that many of the learning principles cstabiished in psychology
laboratevies are relevant to the instructional needs of special class
teacrhrs (Hewett, 1968; Madsen and Madsen, 1969; Sloane and MacAulay,
1968). That is, special educators have applied laboratory learning
Principles to practical classroom problems with resulting instructional
success.

The practjcal classroom problem confronted here was the inability
of students to consistently solve arithmetic word problems. While the
Students could read and compute the problems when told which operation
to perform (add or subtract), they were unable, upon reading the problem,
to decide for themselves the required operation (adding or subtracting).
That is, they knew how but not when to add and subtract. The instruc-
tional objective thus became that of arranging the learning environment
S0 that the students could discriminate between stimuli that indicated
addition and stimuli that indicated subtraction. One method of teaching
this kind of a discrimination is to use one of several fading techniques
(Terrace, 1963a,b; Whaley and Malott, 1968).

In the fading technique used here the students were presented a
series of stimuli (instructions from the teacher) and asked to perform
a series of responses. These instructions and responses culminated in
the performance of the correct discrimination (criterion response).

When the students could perform the criterion response, the teacher
systematically faded (did not provide) the instructions and the demands
for the overt performance of all responses but the criterion response,

until the students could make the criterion response without the aid
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of the tcacher.
The specific steps involved are as follows:
Step 1. A criter.on response representing the students' ability
to discriminate between an addition and a subtraction
problem was defined and measured.
Step II. A group of verbal instructions were arranged in a series
in such a way that if the students responded appropriately

to each instruction their chance of making the criterion
response would be maximized.

Step III. The teacher insured that each student could perform the
responses in the series.

Step IV. Using the four verbal instructions, the teacher guided
the students through all the responses in the series,
including the criterion response.

Step V. The four verbal instructions were systematically faded

until the students could perform the criterion response
without the aid of the teacher.

METHOD

Students

The three students in this demonstration were 16 years of age and
had obtained IQ scores of 55, 58, and 67. Depending upon the agency to
which they had been referred, they had been diagnosed as EMR, psychotic,
emotionally disturbed or brain damaged. Two of the three had been hospi-
talized in a state mental institution.

The entire demonstration was conducted by teachers in a public
school special education classroom. A teacher aide worked with the two
remaining students in the class when the demonstration was in progress.
Teaching Materials Used

Three different teaching materials were used: A) two tests (test

problems) were used alternately to measure the students' ability to
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discriminate the correct operations; B) flash cards were used to build
differential responses to the operational cues; and C) problems were
constructed and used to teach discrimination of the correct operations
(practice problems).

Each of the two sets of test problems used to measure the students'
ability to discriminate the correct operations consisted of ten addition
and ten subtraction word problems. These problems were taken from a
fourth grade level program mathematics textbook (Sullivan, 1960) and
printed on 8-1/2" by 11" mimeograph paper.

Two sets of flash cards were constructed. One set contained four

cues indicating addition (in all, all together, sum, total). The other

set contained four cues indicating subtraction (less than, minus, take

away, are remaining).

Two sets of practice problems were constructed. One set contained
eight addition problems representing each of the four addition cues
twice. The second set contained eight subtraction problems representing
each of the four subtraction cues twice. These practice problems were
similar to the test problems but involved different numbers, words and
answers. For example, a test problem for addition might read: "Sally
spent 18 cents for paper and 10 cents for a pencil. What was the total
amount of money spent?"' A practice problem might read: "A small board
was seven feet long. A large board was twelve feet long. What was the
total length of the two boards?"

Gereral Teaching Design

The design used to assess the efficacy of the teaching technique

was a modification of the "multiple baseline design" (Baer, Wolf, & Risley,
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1908) in which each student served as his own control. That is, the

test problems were administered to obtain a measure of each students'
ability to discriminate addition and subtraction operations. Each student
was then taught to recognize the addition operations in the addition
practice problems. When the students could successfully recognize addiiion
operations, they were then taught to recognize subtraction operations

in the subtraction practice problems. However, performance on the test
problems was measured throughout.

This design is particularly relevant for classroom teachers interested
in assessing the effectiveness of their teaching techniques, instructional
materials, etc. in that it allows the teacher to give the same students
exposure to iwo or more different teaching procedures in the same day
and select those that are most effective for each child.

The entire teaching procedure consisted of three major components:

A) establishing a baseline; B) teaching the discrimination of addition
operations; and C) teaching the discrimination of subtraction operations.

Establishing a Baseline

The term baseline as it is used here is essentially what many teachers
call a good academic inventory. That is, a baseline is designed to pro-
vide the teacher with information concerning the levels at which her
students are currently functioning. When the current level of functioning
is determined, the teacher systematically arranges her Classroom environ-.
ment so that the level of each child is modified in the desired direction.

Two essential components of a baseline are: 1) a definition of the
response that is to be measured; and 2) the actual measurement of the

response. The response measured was an arithmetic sign (¢ or -) recorded
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by th2 student in the margin beside an arithmetic word problem. The
actual measurement of the response was obtained by alternately admin-
istering the two sets of test problems for five consecutive school days
before teaching was initiated (Step I). Although the baseline period
consisted of only five days, the two tests were administered alternately
throughout the entire 17 day demonstration. It was assumed that the
effects of teaching, if any, would be reflected in changes in the base-
line performance.

Teaching the Discrimination of Addition and Subtraction Operations

After the teacher had defined and measured the criterion respoise,
she ordered a series of verbal instructions (discriminative stimuli)
and correlated responses she considered prerequisites for the performance
of the criterion responses (Step II). The instructions and correlated
responses are as follows:

A. Teacher: '"Read the problem out loud." Studsnts: (The students
Tesyponded by reading the problem aloud.)

B. Teacher: "What is the key word or words in that problem and
what do you do when you see those words?" Students: (The
students responded by reading the key words aloud and providing
the correct operation.)

C. Teacher: "Underline the key word or words with your pencil."
Students: (The students did so.)

D. Teacher: '"Put the sign that tells you what to do in the margin.”
Students: (The students did so.)

Once the teacher determined the prerequisite instructions and correlated
Tesponses, she then had to insure that all the responses were in the
repertoire of each student (Step III).

At this point the teacher decided that it was quite likely that
the students would have unusual difficulty performing one of the pre-

requisite responsvs. The cesponse in question was the students' reading
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the operational cuc and then verbalizing what operation should be per-
foamed. Thus, prior to guiding the students through the series, the teacher
had to build this response (Lindsley, 1969). The technique used to build
this response is essentially that used by Staats et al. (1964) and Brown

et al. (1970) and is presented below:

The three students were seated at a table facing the teacher.
The teacher presented one of the four addition cues cn flash
cards and said tv one of the students, "What does this word
say?"' When the student correctly labeled the cue words the
teacher said, "Good, now what do you do when you see this word
in a problem?"

If the student said "add" the teacher then said, '"Good, that's
correct. When you see that word in a word problem, you add."

If the student indicated he did not know the correct answer
or gave a wrong answer, the teacher said, "I am sorry you
didn't get the right answer. When you see this word in a
problem you add. Now, what do you do when you see this word
in a prodlem?" If the student matched the response the
teacher had modeled, he was reinforced immediately with such
statements as: "Good, great, you are doing fine." If the
student did not correctly match the response provided by

the teacher, the procedure was repeated. (In no instance
did the teacicr have to model the response more than twice.)

When a student had an opportunity to label an operation

after reading a cue, another student was then given the

opportunity to label an operation after reading a second

cue. This procedurc was continued until each student

had a chance at labuling an operation for each of the

four addition cues.

After three 15 minute training sessions, each of the three students
could verbally indicate the correct operation when any of the four addition
cues were presented.

Once it had been assured that each student had the required responses
in his repertoire the teacher taught the students to respond differentially
to each of the four verbal instructions (Step IV). This was accomplished

by the teacher reciting the directions and waiting for the students to
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respond appropriately. For example, if the teacher said, "Read the
problem aloud,' she would listen until the students had done so. if
each student read the problem aloud she congratulated them with such
Statements as, 'Good," "Fine," "Great," "You are doing well." If any
Student failed to read aiy of the words correctly, the teacher would

say, "I am sorry, we will have to read the problem again becauce

did not know all the words."

This procedure was followed until each student responded appropriately
to each of the four instructions on eacii of the eight practice addition
problems.

The f.fth major step in the teaching procedure involved the systematic
fading (removal) of the instructions until the students could perform
the criterion response appropriately when instructed to place the correct
sign beside the problem. This was done in the following stages: When
the students demonstrated that they could, without the guidance of the
teacher, A) read the eight addition practice problems aloud; B) verbally
label the operational cues and verbally report the correct operations;

C) underline the operational cues with a pencil; and D) record the correct
signs in the margin, reading the problem aloud was faded. The two remaining
instructions were then faded in crder until all the teacher did was give

the practice problems to the students and instruct them to put the correct
signs in the margin. |

Exactly the same procedurgs were followed when teaching the discrim-
ination of subtraction operations. That is, flash cards with subtraction
cues were used and subtraction practice problems were Substituted for

addition practice problems.
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RESULTS

The three students were given 17 daily tests (alternate forms) of
their ability to discriminate the correct mathematical operations. The
tests were always administered immediately after completion of the teaching
procedures. Daily performance records of each student were available for
evaluation. However, since the three students performed similarly, only

a group performance graph is presented (see Figure 1).

.................................

COaOOAt B eTeT ROt aaEnEOaOaGEG0G0nnee

Baseline Performance

During the five day baseline period the three students correctly
discriminated an average of 15 of a possible 30 or 50% of the addition
operations and an average of 12 of a possible 30 or 40% of the suotraction
operations.

Effects >f Training to Discriminate Addition Operations

The students received training specific to discriminating the addition
operations during days 6-10. As can be seeh from inspecting Figure 1,
during days 9 and 10 the three students were functioning at 100% efficiency
in addition on the test problems.

At day 6 the students responded correctly to each of the four instruc-
tions on th< eight addition practice problems and successfull’ discriminated
23 or 76% of the operations on the test problems. At day 7 instructions

to read the problems aloud were faded; at day 8 instructions to verbally
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report the correct operation were faded; and at day 9 instructions to
underline t .e cue were fadeo.

Figure 1 suggests that the fading procedure was successful in teaching
the students to discriminatc addition operations. That is, prior to the
initiation of the fading procedure (days 1-5) the students successfully
discriminated only 50% of the addition test problems, while at days 9
and 10 they successfully discriminated 100% of the addition test problems.

During days 6-10, however, they averaged only 50% success in dis-
criminating subtraction operations. When the performance of the students
on the two types of problems is compared during days 6-10, it can be Seen
that they successfully discriminated an average of 27 or 90% of the
addition test problems and an average of 15 or 50% of the subtraction
test problems.

Effects of Training to Discriminate Subtraction Operations

At days 9 and 10, the students could discriminate 100% of the addition
operations but only 58% of the subtraction operaticiis. At day 11, the
teacher began teaching when to subtract in exactly the same manner in
which adding was taught. Thus, at day 10 training to discriminate addition
operations was terminated and at day 11 training to discriminate subtraction
operations was initiated. However, the students were continualily tested
on their ability to diseriminate addition operations through day 17.

At day 11, after a 30 minute training session, each of the three
students could verbally indicate the correct subtraction operatioa when
any of the four subtraction cues were presented. Immediately after the
completion of the flash card drill, the teacher guided the students through

the instructions and responses necessary to make an appropriate subtraction
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criterion response on the eight subtraction practice problems. As a

result of these procedures, their performance on the test problems improved.
At day 12 instructions to read the problems aloud were faded; at day

13 instructions to verbally label the operational cues and verbally report

the correct operations were faded. At day 14 instructions to underline

the cues were faded and there was a decrement in performance. At day 15

the students were again instructed to underline the relevant cues in the

subtraction practice problems. Performance on the test problems returned

to 100% correct and so at day 16 instructions to underline the cues were

g
faded.

Figure 1 suggests that the stimulus-fading procedures were successful
in teaching the studeiits to discriminate subtraction operations. That is,
during days 1-5, the students correctly discriminated only 40% of the
correct subtraction operations. During days 6-10 their performance improved
tu an average of 50% per day. One explanation for this improvemeat in
performance is the change in the probability of a correct guess. Tnat is,
initially the students were told that they could put a sign in the margin
indicatiny addition, subtraction, multiplication, or division. When they
learned to use the addition sign appropriately, they also learned when not
to use the addition sign. It is likely that this development increased
the probability that a subtraction sign would be recorded. During days
11-17, while the stimulus-fading procedures were in effect, the students-
correctly discriminated an average of 93% of the subtraction operations
on the subtraction test problems.

A follow-up test two weeks later indicated that the students were

continuing to perform at a high level (100% correct for adding and 96%
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for subtracting).

DISCUSSION AND IMPLICATIONS

The changes in the performance level strongly suggests that the
stimulus-fading procedure was effective in teaching the students to
discriminatc between addition and subtraction operations. Moreover,
the follow-up test two weeks after instruction had been terminated
suggests that the students had retained the skill they had acquired.

These outcomes support the findings of psych.logists (Terrace, 1963a,b;
Whaley and Malott, 1948) and educators (Fernald, 1943; Cruickshank and
Associates, 1961) who have demonst.ated that fading procedures can be used
to develop behaviors that were quite difficult to develop using other
methods.

The use of a multiple baseline design in practical educational
settings by instructional staff is a relatively new development. This
design seems quite sensitive to daily changes in student behavior which
are a dircct reflection of the effectiveness of the teaching procedures
being utilized. In addition, this evaluation tool, and others like it
(Sidman, 1960; Lindsley, 1969) might prove to be more relevant, efficient,
and functional than the more traditional academic achievement tests.

Finally, the writers feel that when a teacher enters a room of
retarded students she has at her conmand a body of knowledge of which
a crucial component is an instructional technology. It is our view that
this technology should be based on empirically established learning principles.
The more potentially applicable learning principles a teacher has in her

tbchnological repertoire, the more competent she is to meet the daily
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myriad of unique instructional problems. That is, given a specific
behavioral deficit, the teacher should have the command of several

learning principles that could be expected to contribute to the

remediation of that deficit. In this demonstration, the particular
learning problem was the inability of the students to discriminate
appropriate addition and subtraction operations and the major learning
principles applied were stimulus-fading and contingent social reinforce-
ment. In addition, modeling, response building and response differentiation
were also used. If the instructional problem had been different, the
teacher might have selected or emphasized Jifferent learning principles

(Bandura, 1969; Homme, 1969).
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SN——— List of Figures

Figure 1. Number of correct addition and subtraction responses three
students made during: I-baseline; II-teaching the
delineation of addition operations; III-teaching the

delineation of subtraction operations; IV-retention phases.
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Languige paners

N retarded or emoutionally disturbed student's ahility to atilize longuage
deemed appropriate in a variety of settings may well determine the extent of
his sucial life, the result of his recreational ventures and the success of
his vocational and donestic placements, Language skills taught to date include
speaking in sentences (Brown and Klemme, 1970) ond following verbal directions
(Brown, Bellamy, Tang and Klemme, 1971), Teaching procedures are progsented

helow:
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A PROCEDURE FOR TEACHING TRAINABLE STUDENTS
TO FOLLOW VERBAL DIRECTIONSI

Lou Brown, Tom Bellamy,
Pearl Tang, snd Hope Klemme

University of Wisconsin and
Madison Public Schools

There may be hundreds of instances in the course of & school day when
a teacher has to make decisions about what behavior studenta should be
performing at & particular time. Obviously, the most efficient method of
communicating to a student the specific behavior he is to perfarm is for
the teacher to give verbal directions., Apparemntly, the majority of public
school students are either able to follow verbal directions by the time
they enter school or acquire the neceasary behavioars soon thereafter.

Consider the situation in which a teacher is confronted with & group of
students who have not learned to follow verbal directions. What can a teacher
do when she has little verbal contxrol over the actions of her students? One
available recourse is to perform the behavior herself., The teacher can get
the milk and cookies, distribute pa.nt and brushes, open each book to the
desired page, etc. A second recourse is to model the desired behavior and
hope that the students imitate her. The teacher can go to the closet, take
out her cost, put it on and stand by the door, assuming all the time that
each student will do exactly what she hos done. A third possible recourse
is to prime or guide each student through the chain of behaviors desired.
The teacher can escort each child down the hall to the bathroom, help each
child secure the materials for each lesson, etc.

It should be obvious from the eforementioned examples that a basic pre-
requisite for maximal use of instructional time and energy is the teacher's
verbal control over the motor behavior of the students.

Historically, trainable students have not .een the world's best directionm
followers. A cruciol issue confronting teachers of trainable students, there-
fore, is whether the students are intellectuslly incapable of learning to
follow verbal directiors or whether they can learn to follow such directions
if an appropriate instructional enviromment can be erranged. If the farmer
agsumption is made, the teachexr must be content with the inefficient use of
time and energy which results from the various nonverbal methods of inducing
desired behaviars. Ou the other hand, if the teacher sssumes that trainable
atudents can learn to follow verbal directions, she then has the responsibility
to devise 2 teaching procedure that will result in the acquisition of these
basic and necessary behaviors,

Several writers concerned with instructional programs for trainable
students have recognized the importance of a teacher establishing verbal

1'rhis demonstration was supported in part by NICHD Grant 5 POl HD 03352
to the University of Wiscomsin Center on Mental Reterdation and in part by
funds from the Wisconsin Alumni Research Poundation.
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contrcl of the behavior of her students (Dunn, 1963, Goldberg and Rooke,
1967). 1In fact, one of the often stated objectives of progrems for troin-
able students is to "teach them to follow simple directions".

The purpose of this paper is to detail specific pracedures for teaching
direction following which have been used with some success in a classroom
situotion. The program was occasioned by comments made ty the teacher of a
clase of low-functioning treinsble students: She indicated that her students
had a great deal of difficuity following all but the most simple directions.
Specific examples of her directions were obtained, and 2 procedure was devised
to increase the correct responses of the studenis tc her Jirections. The
Students' ability to respond to very simple (one-camponent) directione was
first perfected; then the students were tought te respond correctly to two-
gomponent directions. Finally, attempts were made to teach tixree-component

irections.

Method
Studenta

Initially, nine students were randomly asaigned to two groups of four
and five; however, due to individusl performance records, the tescher
decided to reatratify on the busis of acquisition rates. Feur students
(Group A) ranged in age from 12.7 to 20.6 (X=18.0), in 1.Q. from 33 to 44
(X=38), and had been enrolled in public school progrems from four to ten
years (X=7.25). Five students (Group B) ranged in age from 16.10 to 20.10
(X=18.6), in 1.0. from 25 to 39 (X=32.4), and had been enrolled in public
school programs from four to twelve years (X=7.6).

Reports of educationsl, medicel, psychological and peychiatric evalua-
tions contained disgnoses such as trainable mentally retsrded, emotfonally
disturbed, peychotic, prenatal damage of nonspecific origin, unknown genetic
abnormality, tuberculosis meningitis, Downs syndrome and cerebral palsy.
Comments such as "pasaivity and negativism', "no eye-hand coordination”,
"extremely wesk in motor skills", "no attention span", "head shaking, eye-
Stuinting manrerisms", "ecan't follow directions", and "la2y and unmotivated"
were dleo found in these reports.

Materials

Three sets of directions were constructed using objects typically present
in 3 classroom. Set I consisted of ine following five statements: 1) "Pick
up the paper from the floor." 2) "Close the door." 3) 'Bring me the scissors
from my desk." 4) "Put the pencil on the table." §) "Open the door." Set II
consisted of 1 and 3; 5 eand 4; 1 ond 5; 8 and 2; 4 and 2; and Set III con-
sisted of 1, 3 and 2; 4, 2 and S; 5, 1 and 4; 3, 5 and 2; 1, 4 and 3.

Data sheets were constructed and used to record the initial response of
each student to each direction. Each group of students wes seated around a
typical classroom table with @ teacher (T) ar teacher- aide simultaneously .
teaching the two groups.
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Teaching and Measurement Procedures

Genersl Teaching Design

Most teachers do not have the time, inclination, or training to employ
control groups or group statistics to evaluate educational progressicn; nor
can teachers afiord to wait months to use gain scores on stendardized tests
as indices of educationsl progress. Nevertheless, most teachers are, and
should he, vitally concerned with verifying the effectiveness and relevance
of their teaching procedures.

A seemingly rcalistic alternative to the use of annusl gain acores and
statistical inference is for the teacher to utilize measurement techniques
employed by the applied behavior analysts (Baer, Wolf & Risley, 1968; Risley &
Beer, in preas). These measurement deaigns provide empirical evsluation of
the effectiveness of a teaching procedure by requiring specific definition of
behavioral obiectives, direct and continuous measur:s of student responses, and
a clearly delineated procedure. The multiple baseline design neems porticularly
well suited for classroom use (e.g., Brown, Bellamy & Gadberry, 1971; Browm,
_nores & Gadberry, 1970). The applicability of this design is limited, however,
by the cumulative nature of m.ay academic behaviors. 7That is, not only is their
order of presentation partislly prederermined, but alsc the development of a
high rate of one behavior (crawling) may substentislly affect the probability
that another behavior (walking) will be emitted (Risley & Baer, 1971).

The behaviors involved in the three sets o." directions in th's demonstre-
tior appear cumulative. The design preaentrd, ‘herefore, is best viewed 28 a
test-teach design into which mony of the requirements of the multiple baseline,
such as response definition, procecural specitication, and direct, empirical
measures of performance h:ve been incorporated.

Initially, measures of responses tc three sets of directions were obtained.
The students were then taught correct responding to each of the three sets in
turn. As soon as they could respond correctly to one set of directions, re-
sponding to All three sets was measured. The entire progrsm wes divided into
the following pheses: A) each student was asked to respond to S one-, two- and
three-component directions respectively; B) each student was taught to respond
correctly to the S one-component directions; C) repeat of phese A; D) each
student wes taught to respond correctly to the 5 two-component directions;
E) repeat of phase A; F) attempts were made to teach each student to respond
correctly to 5 three-ccmporent directions; G) repest of phase A after a two-
week retention period wit!, tiose studcnts who resched criterion in phase F.

Measurement proceduves. In 2 measurement trial (Phases A, C, E & 6) each
student wae asked to respond to 41l three sets of directions. The following
measurement proceduras were employed in the baseline and all subsequent measure-
ment triale:

When a group was seated around the table, T said: "I am going to
give each of you some directions to follow. Sometimes I will ask you to
do ono thing, scmetimes 1 will esk you to do two things and scmetimes 1
will ask you do to three things. When I tell you to do two things, you
should do the first thing 1 say and then do the second thing, When I tell

(326))




you to do varee things you should do the first thing first, the second
thing second and the third thing third.” T then looked at one #-.ident
ard said, '"Mary. pick up thot paper from the floor." Each stv ent was
given § seconds :o stort reacting io the direction. If a strJdent did
not stort rescting to the direction,nr ¢ re msde the wrong response

an error was recorded, If a student respcnded correctly to a direction
the teacher simply said, "Thank you", and gave s different direction to
a different student. When each student has been given en opportunity to
respond to the 5 one-component directions, the procedure was repeated
with the two- component and then the three-component directions,

Specific teaching procedures. The following teaching procedures were
used to teach correct responding to the three sets of directions:

T gave the first direction in a set to a student (e.g., "Open the
door."). If the student responded correctly, T recorded the response
and made such presumably reinforcing remorks as 'Good", "Fine", "Let's
clep for him class", and "Thet's rignt". If a student made an in-
correct resporse, T recarded the response and repeated the direction,
If the desired response did not ensue, snother student in the group wes
asked to model the correct response. On the few occesions that a stu-
dent still corld not emit the correct response, T gave the direction,
physically guided (primed) the student through the correct response and
then reissued the direztion. No student fsiled to respond correctly
after priming was emploved.

The procedure was then repeated with the remaining students in a group
excent that the same direction was never given to successive students.

When the group recponded correctly to the one-component directions, the
same procedures were used to teach the two- ur.” three-component directions.

The only notsble departure from procedures occu-ed when it did not appear
that seversl students wc1ld reach eriteris. o0n 'he three-component directions,

At this point edibles (cereal or candy) were introduced as additional con-
sequences for correct respcnding.

Results

Group A

On 2 single triasl, an individual student could moke from 0 to § correct
responses to one of the 3 a=zts of directions. The number of correct responses
made by the four students in Group A to & set of directions could, therefare,
range {rom 0 to 20. Criterion wos set st 2 consecutive trials in which the
entire group responded perfectly to one of the 3 sets of directions.

During the beseline (trials 1-3), Group A averaged 19.3, 11.6, and 0.7
correct responses to the sets of l-component, 2-component, and 3-component
directions, respectively. (See Figure 1)

Only 3 trials (trials 4-6) wure required for Group A to reach criterion

on the 5 l-component directions. Perfect responding to the l-component direc-
tions wao mointeined in the measurement phase which followed (trials 7-8).
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In addition, the number of correct responses.to the 2-component and 3-
component directions during the second testing period is noticeably higher
than during the bas:“ine. While Group A averaged 11.6 correct responses
to the 2-component: directions and 0.7 correct responses to the 3-component
directions during trials 1-3, during trials 7-8, they averaged 19.5 and
5.0 correct responses to the 2-component and 3-component directions
respectively.

Group A was tought to follow the 2-component directions during trials
9-18., As can be discerned from Figure 1, perfect responding to both the 1-
component snd 2-component directions wits maintained in the testing trials
which followed (trials 19-20). Correct responding to the 3-component
agirections increased from an average of 0.7 during trials 1-3 to 5.0 in
trials 7-8 to 8.5 in trials 19-20.

Fourteen trials were required to teach correct responding to the 8-
component directions. Due to Christmas holiday:, testing trials did not
immediately follow the 2ttainment of criterion l.erformance on the 3-component
directions. However, a test of retention was given after the 2-week school
vacation, and S's responded perfectly to 2ll 3 sets of directions.

Group B

Since there were S5 gstudents in Grovp B, the number of correct responses
to any set of directions in a particular trial could ranges from 0 to 25.
During the baseline (trials 1-2), Group B Averaged 23.3, 8,0, and 0.3 correct
responses to the l-componenti, 2-component and 3-component directions, respec-
tively. (See Figure 2)

Four trials wvere required to reach eriterion on the l-component directione
(trials 4-7). Following avtainment of this criterion, the ability to respond
correctly to all 3 sets of directions was messured (tr.als 8-9), Perfect
responding to the l-component directions was mainteined, and the number of
correct responses to the 2-component directions i‘.creased from an average of
8.0 during trials 1-3 to 19.0 during triels 8-9 Correct responses to the
3-component directions incressed from an averagt of 0.3 in trials 1-3 to an
average of 5.0 during trials 8-9,

As can be discerned from Figure 2, correct responses to the 2-component
directions decreased initially in the second teaching phese, but criterion
performance was reached after 19 trials (triala 10-28). Performance on all
3 gets of directions was measured &lter the attainment of criterion (irisls
29-30). Perfect responding to the l-component directions was maintained,
but only 22 correct resporses were made to the 2-component directions in
each trisl. Correct responding tc the 3-component directions increased from
an average of 0.3 in trials 1-3 to 5.0 in triesls 8-9 to 5.5 in tr.als 29-30.

Correct responding to 3-component directions was taught during trials
31-44. Bezause no increase in correct responding wes noted, tangible rein-
forceras were introduced in trizl 40, The program was terminated after trial
44 since no indicstion of improvement was noted.
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Discussion

The four stud:, 3 in Group A and the five students in Croup B learned
to follow both th: 1- znd Z-component directions. Only Group A learned to
follow the 3-component directions. However, two students in Group B con-
sisteatly performed the behaviors required in the 3-component directione,
but 4id not perforu them in sequence. Thus, the progrem was o failure with
Group B in that it did not allow each student to reach tl instructiovnal
objective,

The question now arises about what ca- .~ ‘one to teach Group B to
follow 3-component directiors i:. .2quence. In -ny direction following
gituation there are ac least four major problem aress: A) hearing;

B) "comprehending" what the direction refers to; C) mairtaining a memory
trace of what .8 seid until the motor responses are complete; and D) having
a sufficient incentive to perform the recponses. Since Group B reached
criterion in both the 1- and ’-component directions, it ie obvious that they
could hear what was said ond "comprehend" what behaviors were required hy

lhe directions. The difficulty, therefore, may have becn with the incentives
used or with the atulents' sbility to remember the directions until the re-
quired chain of res-nses could be nerformed. The effectiveness of the in-
centives used can be determinzd by holding the directions constant and
manipulating the amount and quality of various consequences. Attempts can
be made to resolve the memory trace izsve by constructing a series of related
tasks which, at first, require immediate l-compunent responses. Gradually,
however, both the time rcloy as well as the number of reaportas could be
inereased. This kind of 'readiness training" might then generalize to more
complex tasks.

Although the progrem failed to hving all students to the predeturmined
performance level, all stucents did demonstrate substantial improvement when
their terminal perfryrrnce was compared with their beseline performance. It
should be noted, howzvar, that these ctndents had been enrolled in publie
school programs far on average of 7.4 yeurs., If their initial inability to
follow directions of 2 anc 5 components can be sssumed to represent their
general ability %o follow directions, it seems reasonable to infer that the
teaciers reaponsible fcr these students in the '.ast have spent @ considerable
smount of time and energy cither guiding the st :dents through desired behaviors
or doing foxr them what they might .aave ber~ ihln to do for themselves. If this
inference is valid, two conclus.ons logically ollow: First, low functioning
trainable students are cepable of learning to follow simple directions.

Second, specific training procedures demending graduzlly ascending criterion
performance levels should be used to teach txainable students to follow verbal
directions es soon as tuey enter school. Indeed, we should make attempts to
see that these skills ar~ developed before the students enter school.

Finally, the iscue of generalization must be faced. The rationale for
the implementation of this program was thet if the students were tought to
follow directions in on> situotion, this ability would generalize to other
similer situations. While we are not prepared to Jocument generalizations
to other classes or to th2 community, verbal reports c¢f the teachers indi-
cate that following tescher directions Jid generalize within the classroom.
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Figures

Figure 1 - Number of novrect responses made by Group A to verbal directions
under baseline cnd teaching conditions: A) baseline B) teaching
l-component dirzctions A) baseline C) teaching 2-component
directions A, barcline D) teeching 3-component directions
A) baseline.

Figure 2 - Number of correct responses made by Group B to verhal directions
unéer baselire and teaching conditions: A) baseline B) teaching
1-component directions A) baseline C) teaching 2-component
direcvions A) baseline D) teaching 3-compcnent directionms.
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Part V

DLVELOPMENT OF APPROPRIATE LEISURE SKILIS

Thus far we have reported programs that are designed to enable our stu-
dents to maintain themselves in domestic, vocational and social enviromnents,
This part of the report will be devoted to our concern for the development of
appropriate leisure skills,

The very thought that one person or an agency of the state should inter-
vene into another person's life and attempt to systematically program specific
behaviors that are expected to be perfoxrmed at that person's leisure is a highly
tenuous philosophical position. It is viewed that what one chooses to do with
hia free time is not the concern of the public schools. However, many of the
students at Badger in the past and probably many students who.%will be involved
with Badger in the future have had considerable difficulty functioning adaptively
during leisure periods.

For example, several of our students seem to spend much of their after
school hburs eating. This behavior obviously has resulted in social, mobility
and health problems. Other students have hcen reported to engage in many
sterotyped self stimulatory behaviors (body rocking, hand twisting, top spinning
etc.), wandering aimlessly, or simply seated in front of television sets for
hours. These and many other such behaviors tend to be longitudinally maladaptive.
That is, they tend to isolat- the student from more effective kinds of inter-
personal relationships, They are, in many ways, anti-developmental in that they
interfere with the acquisition of new and more complex leisure behaviors, and
may be potentially physically harmful.

Thus, it would appear that if a student does not have a realistic and
developmentally sound leisure repertoire, an additional responsibility of those

persons responsible for the development of these students is to provide for the
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development of leisure skills.

In no Sense i3 it intended that these students are being programmed to
perform arbitrarily sanctioned behaviors in their free time. On the contrary,
our only intention is to enhance the individual freedom of the students through
the development of behavioral options. That is, if a person can perform only
two behaviors at a particular point in time he has but two choices. However, if
15 or 20 behaviors are available, freedom of choices increases substantially.

The following are examples of some of the skills that we will attempt to
develop in the future.

1) Swinning

2) Boating

3) Comnunity travel

4) Carpenting

§) Sewing

6) Crafts

7) Movie going

8) Shopping

9) Paiating

10) Puzzle assembling

11) Model toy assembly

12) Fishing

13) Baseball

14) Football

15) Basketball e
16) Tennis

17) Volleyball




Obviously, the public school system cannot assume the responsibility of
teaching every student eve:; behavior required in an adhptive leisure reper-
toire. However, it Ls‘Héiénjng quite evident that the public school, because
of the amount of time éhé‘étudents spend in the schools and the intensity and
coaprehensivencss of Ehhhinvolvment, is the major social agency responsible for
their development. 1In addition, perhaps unlike most other students, trainable
and severely emotionally &isfurbed'students need a special kind of instructionsl
expertise, For example;:é maintenance man in his spare time can teach a group
of narmal students to play handball rather well. It is another matter, however,
for the same concerned citizen to teach many of the students at Badger the sanme
skills.

Thus, it is our view that it will be ultimately incumbent upon the public
school staff to Lmpart its instructional knowledge to recreators and other

concerned pé:sons in order to maximize success of the many community leisure

programs available.



Part VI

DEVLLOPMENT OF APPROPRIATE SOCIAL BEHAVIOR

When the issue of social behavior is discussed there are two usually
oversimplified points of view that are almost always expressed, First, there
are those who submit that effective social behaviors are the most crucial
canponents of any worker's repertoire, If a person cannot get along with his
work peers, is aggressive, etc. it is extremely unlikely that he will be able
to function successfully ian a vocational setting. Thus, it is argued the most
important classes of behavior a public schoul can generate are those related
to effective interpersonal relationships. Second, there are those who state
that social behaviors are incompatible with appropriate vocational behaviors.

That is, if a person is working efficiently, and if the incentives for work are
sufficiently powerful, he does not have the time nar the inclination to aggress
or otherwise act in a socially inappropriate way.

The Badger School staff recognizesthe potential validity of both points
of view either aingula}ly or in combinations.

For example, with several students we have encountered varying degrees of
aggression, withdrawal, and indifference toward*performing on work tasks. Through
contingent reinforcement for appropriate behavior and the systematic ménipula-
tions of the school enviromment we have been able to demonstrate dramatic ob-
servable behavioral changes in desired directions. On the other hand, we have
encountered students who have yet to respond as cesired to a substantial number
of manipulations that have been successful with their peers. in several of these
situations the staff attempted to deal with the social prcblem directly, attempted
to acquire the support of parents, requested help from psychologicel and psychiatric
specialists, etc. Often timea, however, even such eophisticated consultants have

been to no avail,
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From the aforunentioned comments it should be obvious that the staff
recognizes the inherent complexities of humau behavior and the plethora
of environmental events that might effect the response of a studeat at a
given point in time. We are quite concerned with the absence of appropriate
social behaviors in many of our students, and we are attempting to develop
appropriate responses in almost every social situation we can control, Ul-
timately, we hope we will be able to neutralize antisocial behaviors through
tae development of educationmally relevant incampatible responses., Where this
approach fails we hope to be able to join with parents, other members of the
public school and community agencies who are also concerned and in an attempt
to develop social skills in students who do not respond to the environment
generated in school.

To date, most of our data relevant to development of appropriate social
8kills is anecdotal, In the future, however, it is our intention to develop
comprehensive and empirically verified socialization programs. Presumably,
those prugrams will be reported in subsequent reports of the Badger School

Curriculum,



PART VII

The Demands of the Future

Tt cannot b assu.«d that TMR and SCD students learn incidentaily, or
oubservationally, If one adheres to the objective that theso students will
u'timately be prepurcd to functioa effectively in o cowmunity setting, it
is nuite logical that we .nust verify, through observation and direct teaching,
the existence of u behavioral repertioire necessary for survival in such o
sviting., The nebulous and casual instructional procedures and the circunscribed
curriculum content of the past are no longer relevant, A new, more sophisticated
and more empirically based instructional technology, and a more creative,
counity oriented curriculum coatent are not only needed, bu. are absolately
necessary,

The remainder of this report therefore will be devoted to a brief delinan-
tion of the dircetions the Badger School program intends to take in the future,
Technolog,

Perhaps the most crucial problem confronting all progroms for TMR and
SED students is an enpirically sound and verified instructional technology.
Deciding what to teach these students and what materials to use etc, woald
be relatively simple if we know how to teach them, Instructional technology
as it is used here refers to the specific rules of teachiag that result ia the
student's acquisition of specific behaviors., Without improvements in the
instructional technology available to teachers of these studénts, substantial
changes in their ultimate life styles are extremely doubtful, Thus, the
Badger staff wiil continue to develop iastructional procedures that are, in

fact, effective with TMR and SED students,
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Instructionul Content

In conjunction with the develapment of a funetional in<icuctional
technology, more structured, practical ond coaprehensive instructional
con*ent mist be developed. For example, each student must be taught to
tell tine, use noney, exoreise, read reecipes, recognize foods, perform work
tasks, gruun himself, travel, und manage himgelf sexaally,
Corvmunity Orientation

If the public school assumes the responsibility fo:r developing
conmunity orientation skills, then nassive changez in ~he structure and
service of the delivery system in existence will be required. A trip to
the zoo on a chartered bus and two trips "downtown" will not suffice, Many
training trials over long periods of time are undoubtedly required to teach
such skills us using public transportation, shopping, recreation, travel,
safety, ote. If this instruction is undertaken, additional staff and money
will be required. In addition, an arrangement of priorities within the
curriculum will have to be undertaken, Currently it is the intention of
the Badger stafl’ to gradually introduce the teaching of coammity orientation
skills into the Badger program. What form such an introduction will take
is at this point unknown,

Yocational Training

Thus far the vocationil component of the Badger program is quite
circumscribed when one considers the number of jobs that appropriately
trained students might be reasonably expected to perform upon completion
of school, It is not unreasonable to assune that many of our students are
cipable of performing successfully in such jobs as housekeepers in hotels

and motels, dish washers, car washers, maintainence men, delivery clerks,
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office clerks and college professors. It is the intention of the public
school staff to attempt to plan for the renlizations of such objectives
in the future,

In addition, we intend to introduce our students to work-stady programs,
to teach more camplex assembly tasks, to begin prevocational training at
an earlier ag:, to provide more intensive training to more students on
specific work tools, and to find ways to maintain high rates of accurate

work behavior for sustained time periods,
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